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To all whom it may conceri: In a broad sense the invention consists in
Be it known that I, TrOMAS A. EDISON, & combining with the active material another
citizen of the United States, residing at Llew- material which is less oxidizable and more
ellyn Park, Orange, in the county of Hssex easily reduced to the metallic state than the
5 andState of New Jersey, have invented & cer- active material and in such quantity as will 55
tain new and useful Improvementin Reversi- | be sufficient to cause a large bulk of the par-
ble Galvanic Batteries, of which the follow- ticles of the active material to be in metallic
ing is a description. ' _contact throughous the entire mass.
My invention relates to reversible galvaniec In carrying outmy invention in connection

1o batteries of the type heretofore suggested by with the iron electrode of an iron-nickel bat- 6o
me in which an alkaline electrolyte is used. tery I proceed as follows: Finely-divided oxid -
with insoluble active materials, the latter be- | of ironis reduced to the metdllic state by hy-
ing preferably mixed with foliated or flake | drogen gas at about 900° Fahrenheit in any
graphite or gimilar substance to inerease the | suitable and approved retort for the purpose.

15 conductivity of the actiye material.” The pre- ‘After the iron has thus been reduced it is per- 65.
“ferred combination which 1 employ inciudes mitted to cool to pormal temperaturewhile
oxid of nickel as the oxidizing or depolarizing still surrounded by the gas, atmospheric air
selement and metallic iron as the oxidizable | being excluded to prevent spontaneous oxi-
element. dation. When the temperature of the iron

;0 As an illustration of my invention I shall | has been sufficiently reduced, water is forced 70
deseribe it in connection with the 'iron elec- | into the retort to expel the hydrogen gas,
trode of a reversible galvanic battery émploy- | or the simultaneous introduction of water
ing an alkaline electrolyte; but its applica- | and withdrawal of the gas is effected in any
Dbility to other elactrodes used with such solu- | desirable way. The introduction of water

25 tions will of course bé understood. into the retort, as explained,' prevents oxida- 75

Broadly stated, my invention resides in the | tion of the iron to its original condition of
discovery that if an easily-reducible metal | oxidation. While the reduced iron is wet,
like copper, mereury, or silver is added to the retort.is opened and the wet or moist con-

~ the iron or other active material in the make- | tents are removed, surplus water being

jo up of an electrode for a reversible galvanie Grained off. In this operation & slight heat- 8o
battery employingan alkaline electrolyte bet- ing takes place due $0 atmospheric oxida-
ter electrical contact between the particles of tion; but the proportion of iron so oxidized is
the active material is secured, so that the inconsiderable or at least uno‘bjectiona.ble.
weight of active material will bereduced more While the red uced iron is wet, moist, or
than the additional weight of the readily-re- damp, it may be mixed .with graphite or 8s
ducible metal, while at the same time the cell | other inert ‘eondueting mmaterial even when
will sustain a higher voltage through the en- exposed to the air and molded into briquets

" tire period of discharge than would be -the | for use in the complete cell without-any seri-
A case if the readily-reducible metal were not | ous oxidation taking place. To theiron in

go used. o T la moistconditionTadd sufficient ammoniated. g0
My objects, therefore, are, generally speak- | copper to produce as a final result a mixtare
ing, toiinsm:ebetterelectricalcont-ac'tbétween composed of sixty-six per cent. of iron. an
the particles forming the active material of thirty - three per cent.” of copper, although

. an electrode in Teversible galvanic Datteries | these proportions may ‘be varied consider-
"45 employing alkaline electrolytes, to reduce | ably.- The addition of ammoniated copper. 95
.weight per unit of energy, and to produce a | to the reduced iron results in the copper be-
cell. wherein a higher voltage may be sus- ing jmmediately reduced to the metallic state
tained throughout the whole period of dis- by the reducing action of the iron, & portion

_charge than with batteries of the type here- | of whose particles becomes oxidized. In this
sa- tofore suggested. ' o R reaction a,mm,on(ia is 1iberat'ed as 4 gas. As 107
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