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To all whom it may concern: S
Be it known that we, Tromas Arva Epr-
* 80N, a citizen of the United States, residing
at Llewellyn Park, Orange, county of Essex,
5 and State of New Jersey, and Jonas W.
Avisworra, a citizen of the United States,
residing at 223" Midland avenue, East
Orange, county of Essex, and State of New
- ‘Jersey, have invented certain new and useful |
16 Storage-Battery Electrodes, of which the
following is a description. -
Our invention relates to various new and
useful improvements in storage -battery
. electrodes of the Edison type, wherein an
15 alkaline. electrolyte- is used with insoluble
active materials maintained urider pressure
within perforated insoluble pockets or recep-
_tacles. In the practical commercial develop-
‘ment of the Kdison battery, difficulty has
20 been experienced on the nickel side, owing
to the swelling of the active mass, bulging
the inclosing pockets outwardly, affecting
the - contact between the active particles
“themselves and between the active particles
25 and the inclosing pockets, and increasing the
likelihood of short circuits between adjacent
plates of opposite polarity. - ..
Our invention relates, therefore, particu--
« larly to the construction of the positive elec-

- 30 trodes, using nickel hydrate as the active

mass, the latter being admixed with flakes or
scales of an insoluble conducting material,
preferably cobalt or a cobalt-nickel alloy, as
disclosed in the application of Thomas A.
35 Edison, filed March 30, 1905, Serial No.
252,935. ‘ _ : »

- Qur object is to provide an improved -con-
striction forstorage battery electrodes where-
by the electrodes.may be agsembled very
10 cheaply, great durability will ﬁe’secured, a
high efficiency obtained and any possibility

overcome of poor contacts, due to excessive |

“swelling or bulging of the inclosing pockets.

To this ‘end, the ‘invention consists in
45 utilizing pockets in the form of small per-
forated -tubes with closed ends and contain-
ing the active material under pressure, and
I)rvfm'nl)_,l_y‘""'_upli)orte(l vertically side by side
in one or more horzontal rows in the grid or
50 electrode frime, the diameter of.each pocket
“being small enough to prevent the central
_portion of the active mass therein from be-

ing relatively isolated électrolytically.

In order that the invention may be better’

| understood, attention is directed to the ac-.

companying  drawings, forming & part
this specification, and in which—

‘Figure 1 is an elevation of one of ‘the

of

tubular pockets, showing one.of its ends.
.closed. - Kig. 2 is a horizontal sectional view

on a gredtly enlargdd scale, showing the
hoolk-lapped seam.  Fig. 3 is an elevation,
showing the ends of the tubular pocket com-
pressed to close the same. Fig. 4 is a view

in side elevation, showing one form of sup-.
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port for holding the tubular pockets. Fig.

5'is a vertical sectional view, showing the
pockets in position therein. =~ Fig. 6 is . a
side view showing a modified form of elec-
trode support, the pockets being riveted in
place; and Fig. 7 1S a section on the line
7,7 of Fig. 6. N ' v o
~In all of the above views, corresponding
parts are represented by the same numerals
of reference. | o -
. The pockets are -formed of

70

small tubes 1, = -

rolled around a mandrel or former, with a - - -

hook-lapped seam, as shown in Fig. 2. Good -

resulﬁs haye been secured with tubes ap-
proximating 1 of an inch in diameter, and

stons may be widely varied. The diameter

80

8% inches long, but obviously. these dimen- -

should not, however, be too great, because .

otherwise the central portion of each active
unit would be objectionably removed from
the conducting inclosing walls. The striss

e

from which the tubular pockets are rma

are suitably perforated as shown, except the
overlapping edges, which form the seam.
These strips are formed either of thin sheet
iron or nickel,: preferably. plated on both
sides with a very thin coating (say—.0004""
in thickhess) of a nickel-cobalt'alloy in the
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proportion of 70 per cent. cobalt and 30

per cent. nickel: ~After this alloy is applied
and before the strip is formed into tubular
shape, the strips are subjected to a welding
temperature in a hydrogen atmosphere,

be intimately associated and welded to the
rickel -or iron base, and any condition of
tension ‘in said coating will be ‘overcome.
The strips so prepared are now made into

are again subjecte

- tubes, as explaine(}{ after which the tubes .

in a hydrogen atmos-

_phere to a much higher temperature below
a yellowish white .

the melting point,—say
heat, in order to-weld the lapped seam and .

95

vhereby the deposited coating of alloy will
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make each tube substantially continuous. | tures may bei.rqadg larger to secure the same
The tubes are now closed at one end by com- | gas’ pressiy within the mass as when a less
pressing the same, as shown in Fig. 1, after concentrate ‘solution is employed. An Ini-
which  the projecting corners are turned | tial elastic pressure between the active parti-

5 over on the dotted lines 2,2 (Fig. 1) in or- cles and the conducting films or flakes and be- 79

der that the flattened part of the tube may _tween the active particlesand the conductin
not extend beyond the diameter of its body | walls will also be secured by @he‘gradpal swell-

- portion. Through the upper .ends of the | ing of the mass in the solution, which swell-

' ‘tubes thus formeg, we now introduce the ac.- ing is limited and is maintained substantially
10 tive nickel material (nickel hydroxid) mixed constant after the limit is reached, and is 75
© with conducting flakes, composed preferably independent of that resulting from absorp-

- of cobalt or nickel-cobalt alloy. The active | tion of oxygen during the charging opera-

material is introduced in successive incre- tion, said absorption increasing the elastic

-~ ments, a uniform ta ing pressure being | pressure, . Finally, elasticity within the mass
15 applied after the intl%n uction of each incre- | will be secured when metallic conducting 8o

ment, in order that.the active material may | films or flakes are used, composed, for in.

e packed with g sufficient density within stance, of cobalt or cobalt-nickel alloy, and

“the tubes to give the desired pressure. When' particularly, when such flakes or films are

- the tubes have thus been ~ filled they are curled, wrinkled or of otherwise irregular
20 closed at their upper ends in the manner al- shapes. "By thus ‘Providing. means withip 85

- . ready described and are.then ready to be | the mass for securing an elastic pressure

* assembled in a suitable grid or electrode sup- outwardly, excellent contact may be ob-

port; . - B .« | tained between the active particles when the
In Figs. 4 and 9; we show an arrangement containing ' receptacle is practically non- .
25 in which the support 8 is in the form of a | elastic, as described. Furthermore,  since 9o

. frame with an _integral conducting lug or each unit of sctive material inclosed within

ear 4, and with two main cutaway portions | each pocket is of comparatively small diam-

in which the tubular . ockets are arranged | eter, no portion thereof is removed from the

vertically in horizontal rows,. The frame is conducting walls of the pocket to an objec-
.30 provided with integral tongues 9, 6, 7 and | tionable extent, and substantially all ‘the gs
-8, adapted :to be turned over on the dotted | sictive material is electrolytically acted upon
lines, as will be understood, so as to en rage | by the aurrent, while at the same time suf-
the flattened ends of the tubular Pockets, | ficient ciroylation of the electrolyte is per-
pressure being applied to hold the pockets Initted, -whereby 2 high efficiency can be

85 rigidly in posttion. Instead.of such an ar- | secured. . ‘ ‘ '

. . S 100
Tangement, the pockets may be secured to | - Having now déscribed our invention, what
e grid or support by means of rivets -9, | we claim as new therein and desire to secure

as shown in Figs. 6 and 7, it being noted oy Letters Patent is as follows:

that with this arrangement the center of the | | 1. An electrode unit comprising a syb--

40 grid coincides with the axis of the ockets, stantially non-deformable, ‘perforated, in- 105
© so that uniformity in the spacing of the elec- closing pocket made from metal of g com-
trodes will be secured. - paratively high tensile strength and active
By meéans of the construction described, | material compressed therein, and maintained
it will be evident that since the pockets or re. ‘tnder elastic pressure, substantially as set

45 ceptacles are tubular there can be no bulging | forth, = C11¢

or distortion of the pockets, due either to 2. An electrode unit com
swelling of the active mass on to gas pressure | forated substantially non -dg
within the same. To maintain the desired “elosing pocket made from me

. Pressure on the asctive mass at all times in Dbaratively high tensile strength and active

50 order that the requisite continuity of contact material “compressed therein, the perfora- 11x

may be secured hetween the active particles | tions being of such. size as to result in the
and. the conducting films, we find "that by retardation of any oas generated within the
properly regulating the gize of the perfora- | netive mass to effect an elastic Pressure of.

) (.j()ns or apertures of the p()ckets, a sufﬁcient the active particles, subs('zmtially asset fOl‘th.

85 retardation (o the exit of any gas generated | 3. An electrode unit, comprising a tubular 12¢
within'the pocket can be secured to result in | perforated non-active inclosing pocket made
forcing " the active particles outwardly | from metal of a comparativel high tensile.
against the inclosing “walls, whereby the | strength and with closed en S, and.adtive
active particles will be held closely” com. naterial compressed therein , under elagtic

60 pacted together at all times to maintain the Pressire, substantially as set forth,
active particles it contact with the conduct. 4. An electrode unit, comprising a tihulay -
g films or flakes. - The securing ‘of this | perforated inclosing pocket, having closed
result also depends to g- certain extent upon | ends and coated with cobalt-nickel aﬁo‘y, and

+ the viscosity of (pLe soution, since witl, g agtive material therein under elastic pres-

65 very concentrated alkaline solution the aper- | sure, substantially as set: forth.,

rising a per.
formable, " in-
tal of a com-
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5. An electrode unit, comprising 2 tubular
perforated non-active, inclosing pocket made
from metal of a comparatively high tensile
strength and having @ vertical welded seam
and closed ends, and active! material com-
pressed therein under-elastic pressure, sub-
stantially as set forth. . _ :
6. An electrode unit, comprising a tubular
perforated non-active, inclosing pocket made
from metal of 2 comparatively high tensile
strength and with flattened ends and active
material compressed therein under elastic
pressure, substantially as set forth.

7. An electrode for storage batteries, com-
prising an electrode support and a series of
tubular perforated non- active, inclosing

pockets made from metal of a comparatively.

. high tensile strength carried thereby, and

20

30

containing active material under elastic pres-
sure, substantially as set forth.

3. An eléctrode for storage batteries, com-
prising an electrode support and a line of
vertically arranged tubular perforated non-
active inclosing pockets made from metal of
a comparatively high tensile strength carried
throughout and containing active material
under elastic pressure, substantially as set
forth. ’

9. An electrode for storage batteries, com-
prising an electrode support, and a plurality
of perforated tubular non-active, inclosing
pockets, made from metal of a comparatively
high tensile strength, riveted to said support

i

8

and carrying active material under clastic
pressure, substantially as set forth. ’
10. An electrode for storage batteries com-

“prising a supporting skeleton frame and a

plurality of perforated tubular pockets con-
taining active material, the said pockets fit-
ting within the openings in the skeleton

frame being flattened to one side at the ends

thereof and riveted at said flattened ends to.
‘the supporting

frame and extending out-
wardly substantially the same distance - at
each side of the said frame, substantially as
set forth.

11. An electrode for storage batteries com-
prising a’ supporting skeleton frame and a
plurality of perforated tubular pockets made
from metal of a comparatively high tensile
strength and containing active material, the
said pockets fitting within the openings in
the skeleton frame being flattened to one side
at the ends thereof and riveted at said flat-
tened ends to the supporting frame, and ex-
tending outwardly substantially the same
distance on each side of the said frame, sub-
stantially -as set: forth. - :

This specification signed and witnessed
this 26th day of April, 1905.

THOS. A. EDISON. :
JONAS W. AYLSWORTH.

Witnesses:
Fraxk L. DyER,
AxNa R. Kuenar.
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