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To @ll wihom it may concern.

Be i5 known that I, T9103145 A. EDISON, a
citizen of the United States, residing at f,le\v—
ellyn Park, in the county of Essex and St
of New Jerse5 have invented a certain nmv
and unseful Immov ment m Reversible Gal-
VameBa'Ltemes {CaseMe. 1,002,) of whichthe
Iollowmg is & deserlpnon.

My invention relaies to improvements in
roversibl e_ galvanic cells orso-called ““storage
batte ries, and the invention relates par-
tchlarly to battories of the type employing
2iné as the active material in an alkaling so-
lution. 1In mynpphcamon for T.etters T’af;éut
filed Getober 31, 1800, Serial No. 34,505, 1 de-
seribe a battery of this {ype wherein is em-
ployed an electrode of metallic magnesivin
or\to which the zine is plated from the soln-
tion during the charging operation. I found
thai by em')lovmg thu(; of this metal
the msmtmg plating of zine was very dense
and adherent, even with a 'm'*"c volime of
eurrent, and thal the necessity of employing
mereury was completely ic'm away with.

The ebjeet of my present invention is to
provide a reversible galvanic cell of the type
indicated which shall be highly permancnt
and, as compared with other cells of the same
kind, of great capacity per unit of weight.

To this end the invention eousists of a re-
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“versible galvanic cell cmp‘o) ing an alkaline

zincatesolution, an electrode of metailic mag-
nesium upon w Dich ‘LI ¢ zine i deposited dur-
ing the charging op 'm, and a second
clecirode carrying a; 1 mate-
rial an clectrolytic:
¢ cobalt, preferals

as flake graphite.
as desirable for use as niekdl own
grealer -o:t and to the fact that it is slightly
soluble in an allaline olect

The n‘rwt rode Tor sutj lm,( ng‘

ingr i mn
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materiad is
cavelully nizk
ced by ihe :
vided with poe
forated walls and ni?, :
i al is mainta {;\1 um’u;r x/
s & fo beat all thines ingood ¢ 'xctuc:s’.
m(-&'\‘.it.h such walls, said poeke

tacles being made of vary thin

con-
oS O reee) D-
vickel-pla ﬁb”

sheeot-steel high in carbon, so as to be suffi-
ciently elastic to-accommodate changes in
bulk of the active material.

Tu order that my invention may Le better

nderstood, attention ig directed to the ac-
companying drawings, forming part of this
specification, and in which—

I'igure 1 iy a plan view of one of the mag-
nesinm supports on which the zine is plated
during the charging operation; Wig. 2, a simi-
lar view of the suppor: for the dnnolariziug
material; Fig. 3, a seclmn on the hue 38 of
Fig. 2 on an cnhngcd scale, and ¥Fig. 4 a ver-
tical section through a cell formed of Jour
clements.

In all of thue above
parts arc represg
of reference. ‘

1 represents the magnesium supports inthe

views' corresponding
nted by the same numerals
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form of thin plates having numerous perfo- -

rations 2 therein and wish the usual ] lugs 3
at, the top, by means of which the plates may
be assembled and electrically connected to-
get,le . Ifind thatby employing magnesium
plates containing numerous perfomflonb the
in( deposit is more adherent, while at the
ame time the deposit is moxeevenly distrib-
uted over the entiresurfacethanif the plates
are imperfm ate, in which latter case a'very
much greater deposit takes place atthe edges
thereol than at other points,

The eleetrodes for the dcpolarumo mate—
rial are made, prefer ably, as 1 deseribe and
claim in my ap;.l.m\:on for Letters Patent
filed March 5, 1901, Serial Mo. 49 ‘)35, andas
1 show in Figs. 2. and 3 of the dr awings.
Fuch is formed of a plate 4, made of Sllf‘bt-
steel cm‘efully nickel-plated and ha
tangular openings 55 therein,  Xach of theso
ma,tes ig provided with o lug or car 6, oppo-
ite the eonducting-lug on the alt: zum ¢ mag-
nesium plates 1. Futo the openings 5 ars se-
cured pockebs or receptacles 7, Formed of two
parts, as shown, held in 7)1210&.1 and together
by a wnpm'r pressure after tho active ma-

terial has been introduced betwnron the parts
ofeach pocket. These pocketsor receptacies
aramade, preferably, of yory thinsheet-steel,
high in earbon, soas to be Wighly elastic, and
are carefully nickel-plated, so as to be unaf-
fected by the solution.

therein areformed, as I deseribe in my appli-

ving rec- g

The perforations
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of aobpaly 18 o
proceed as T desoribe i)
I

8,1 ' L : -
of which the metal will bs displaced at each | my application filed Mar Serial No, o
opening to form an inwardly-projecting bur | 40,432, by firei precipitat Q id or
5 which projects into 1the active matorial bo in- | Dlack nydrated diovid o e nsnal

crease the conducting effsct. Preferably the o fupin e
walls of the pockets or raceptacles a rra- Sff ths lig-

gated horizontaily, as I desoribain my &ppli-

"~ cation filed May 17,1901, Berial MNo. 60,661,
10 so 58 to stiffen the perforsted walls and per- T} R
mit thinner sheet motal to beemployed than : y ing material fo the -~
would be possible without such corrugations. at 3 be, by weight, - -
Carried within ihe pockets or recaptacles ¥ threg parts, by 8o

is 2 suitable depolarizing material which is Geing

15 preferably mixed with a Nake-liks insrh con-

. docting material, suck as fiake graphite, in

Tha result- 75
owderad yery

vz

phite or othap: =

order toimprove the condust y of the esll. ;
This depolarizing material is aither a hy-
drated oxid of nickel or of cobalt, praforabl .

20 the former, for reascns explained. Whe
nickel is used, I preferably ohiain the hydrate
=3

S

in non-colioidal form {as I deseribe in myap- bal 1 -
icasion filed May 9, 1901, Serial No. 59.512) | low dat a
py ¥ .9 > 3 2 99,0847 4 30
by adding t0 a boiling soluticn of nitrate of | zin out a
. - et o e ol a . a2 -
25 niekel a sufficlent quantity of magnesinom hy- | ih rod o1
droxid to precipitate the whele of the niekel | o alf sad

- as nickel hydroxid—i. e, Ni{OH);—the whole | p 2629 of
being.then throwninto water, in which it set. | ni xidation baix
‘ties almost irnmediately. 1By decanting the i th il
30 waterandadding fresh watersixorsighttimes | th
and decaniing after each addition tho hy- 1 O
droxid is oDtained very fres from i W

puritigs,
Afterward the execesi of waier is 4it

and the hydroxid is then dried.
35 thegreanhydrozidsoobtained o

oxidized io the perexid stats,

40 thohydrate being {ooxidizeiheln

£

andusedagaintogivefresh hydrate. . ¥ e
45 the hydrated peroxid is driad and ia
for use. The cried hydrated peroxid
dried green hydroxid is then mixed with 1
graphite or other flake-like inors zouducting
material in the proporiion of six parts of the
§o perozxid or hydroxid to four parts of the
graphite. The mixture isthen slightly meis-
tened with water or a solution of potassic hy-
droxid and spread out on 5 glass plate and
by means of a glass or poreslain roller pragsed
55 into a thin shest. By mesnsofa spatuia the
sheet is detached from the glass and broken | othe:
up and rolled again. " This operation iz re- | I me
peated a nuwmber of iimss, unsil the firely- |
-divided oxid covers nearly the whole surface
6o of the graphite particles. Ths mass is then
molded into blocks, which are received be-
tween the twe segtions of each pocket or re- 1. sible galyanicbattery, thocom-. 5
ceptacle 7, after which the assembled sections bination of an alkaline solution, an alectrade. 130
are inserted within the openings 5 of the support of metallic magnesinm, s mefal inpe-- - -0
65 plates 4 and by the application of pressure | intion eapable of being slectrodeposited apon
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secured in position therein. . the magnesinm te constituie ths cxidizaple
If instead of a hydrated oxid of mbatal the | elootrede on -diechargs, a sacond electrode. -
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support, and an eloctrolytically-active oxid
of a magnotic metal other than iron carried by
the latter support, substantially as set forth.

9. Inzroversible galvanie battery,the com-
Dbination of an alkaline solution, an electrode-
support of metallic magnesium, a metalin so-
lation capable of being electrodeposited upon-
the magnesium to constitute the oxidizable
electrode on discharge, & second electrode-
support having perforated pocketsor recepta-
cles, and an electrolytically-active oxid of a
magnetic metal other than iron carried with-
in said receptacles, substantially as set forth.
. 3. Inareversible galvanic battery,the com-
bination of an alkaline solution, an electrode-
support of metallic magnesiam, a metal in so-
tution capable of being electrodeposited upon
the magnesium to constitute the oxidizable
olectrode on discharge, a second electrode-
support having perforated pockets or recep-
tacles and presenting nickeled surfaces, and
an electrolyticaliy-active oxid of a magnetie
metal other than iron earried within said re-
ceptacles, substantially as set forth.

4. In areversiblegalvaniebattery,thecom-
bination of an alkaline solution, an electrode-
support of metallic magnesium, a metal in so-
lution capable of being electrodoposited upon
the magnesium to constitnte the oxidizable
olectrode on discharge, 2 second electrode-
support having perforated pockets or recep-
tacles, and & mixture of -electrolytically-ac-
tive oxid of a magnetic metal other than iron
and a flake-like, inert, conducting material
earried within said pockels or receptaclos,
substantially as set forth.

5. Inareversible galvanic battery,thecom-’
bination of an alkaline solution, an elecirode-
suppoit of metallic nagnesium, a metal in so-
lution capableof being electrodeposited upon

. the magnesinm to constitute the oxidizable

45

electrode on discharge, a second electrode-
support having perforated pockets or recep-
tacles, and a mixture of electrolytically-ac-
tive oxid of a magnetic metal other than iron
and flakegraphite carried within said pockets
or receptacies, substantially as set forth.

6. In aveversible galvanicbattery, an alka-:

3

line solution, a flat nu nierously-perforated
electrode-support of metallic magnesium, a
metal in solution capable of being electrode-
posited upon the magnesium to constitute the
oxidizable electrode on discharge, a second
electrode-support,and an electrolytically-ac-
tive oxid of a magnetic metal other than iron
carried by the negative electrode-support,
substantially as set forth.

7. In areversible galvanic battery, analka-
line zincate electrolyte, a magnesium support
for receiving the depositof zine, & second elec-
trode-support, and an electrolytically-active
oxid of a magnetic metal other than iron car-
ried by the latter support, substantially as set
forth. - :

8. In areversible galvanic battery, analka-
linezineate electrolyte, a magnesium support
forreceiving the depositof zine, a second elec-~
trode-support having perforated pockets or
receptacles, and an electrolytically - active
oxid of a magnetic metal other than iron car-
ried within said pockets or recepiacles, sub-
stantially as set forth.

9. Inareversible galvanicbastery,analka-
line zineate electrolyte, a magnesium support
for recelving the deposit of zine, an electrode-
support having perforated pockets or recep-

tacles, and a mixture of electrolytically-ac-

tive oxid of a magnetic metal other than iron
and a flake-like, inert, conducting material
carried within said pockebs or receptacles,
substantially as set forth.

10. In a reversible galvanic battery, an al-
kaline zincate electrolyte, 2 magnesium sup-
port for receiving the deposit of zinc, a second
electrode-support having perforated pockets
or receptacles,and a mixture of electrolytic-
ally-active oxid of 2 magnetic metal otherthan
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iron and flake graphite earried within said -

pockets or receptacles, substantially as set

forth. ' ’
Thisspecification signed and witnessed this

17th day of June, 1901, .

THOMAS A. EDISON.

Witnesses: .

Fra¥k L. DYER,

Ricup. N. DYER.
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