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To all whom it may concern:

Be it known that I, HENRY Lerrner, of Maybury,
Woking, in:the county of Surrcy, England, have in-
wented a certain new and useful Improved Method of
Preliminary Treatment for Accumulator-Plates; and
Ido hereby declare the following to be a full, cleal and
exact descnptlon of the invention, such as w111 embie

‘others skilled i in the art to which it apperiains to make

and use the same.

My invention refers toan improved process or method

for bestowing o preliminary treatment on-accumulator

plates by the use of which the formation of the plates,

so treated as electredes on the Plante principle, is
greatly facilitated and improved. )

A leading feature of my invention consists of the
pmc‘ucal utilizatibn of the discovery which 1 have
made that the rapid forming effect obtainable by the
use of very dilute or attenuated solitions can be greatly

" increased by the use of high current densities, provided
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that the .empemtmc resulting from-the use of Ligh
current. density is prevented from rising so high as to
exereise a prejudicial effect upon the plates while sub-
jected to the process.

In carrying out my invention in prachce I employ
plates of cast, stamped, perforated or laminated lead
of any shape or form suitable for a Plante electrode,
:md subject the same as anodes to the action of an elec-
tric .current in an elecuolyte, consisting of a highly

attenuated or dilute solution of a suitable suliate or-

sulfates, to which mere tracgs of substances capable of

_forming soluble lead compounds, pleu,mbly chlorids,

are added.

A suitable electrolyte consists of a solution of from 3
to 2 per cent. of a sulfate'of one of the alkali metals, fo
which solation is added 1ot more than 2 parts per 1000
of one of the chlm ids of ‘oné of the alkali metals. Cor-
responding mixtures of the sulfates and chlorids of

. these metals may be cmployed but the effect of action’
depends upon the proportions not being practically

exceeded. Bub 1 have also found that very dilute

‘acids may be employed with equal and even better

effect. An acid electrolyte which gives admirable
resuits consists of water acidulated with from 3 to 33

per cent. of pure sulfuric acid of sp. gr. of 1 826 to.

which 3 to 3} parts per 1000 of pure hydrochloric acid
containing 28 per cent. HCL have been added.

-1t is preferable in carrying out- this process that the
distance hetween anodes and cathodes should be con-
siderable, and that the curren‘ density employed
should be as great a8 possible, namely preferably such
as to raise the temperatute of the electrolyte to from
75° o 85° F. but not to exceed the Iatfer temperature.

1n order to facilitate and increase the rapidity of the
process, I may artificially cool the bath-of electrolyte

n whxch it is being cerried out by any convenient

tion thereby economizing current.
tion I mayinstead of the used electrolyte employ an
electrolyte consisting of water to which mere traces of |

1 means, such as a stream of running cold water arranged

to traverse a tank in which the cells or vessels in which
the process is being carried out are arranged or by sur-
rounding them with a freezing mixture, or dissolving
salts around thern, the solution of which is accompanied
by a fall of temperature. By this means I am enabled
to shorten the process by using higher current densi-
ties without causing the above mentioned limits of

-femperature, which would be prejudicial to the plates

if exceeded, to be surpassed. The best results are ob-
tained by so adjusting the temperature and current

density. that within a period ranging from 18 to 46

hours the whole surface of the plates treated as anodes
becomes converted into a granular highly oxidized
layer or pellicle penetrating everywhere to the same
depth (which can be predetermmed) and not display-
ing the slightest trace of corrosion or u‘reoular action.
The plates which have been thus treated as anodes
are then subjected to certain ilirther.” manipulations
and processes. Firstly, they are immersed in running
water or water that is frequently changed in which
they remain for some length of time in order to cleanse
and consolidate the oxidized layer. Thereafter the
plates are treated as cathodes in any convenient innoc-
uous electrolyte, such as very dilute sulfuric acid. In
this way all the highly oxidized lead particles are con-
verted into granular yet finely divided particles of elec-
trolytic lead firmly adherent to the surface of the elec
trode and its laminations. Asa variation of my process
T may perform this reduction in the same solution - in
which the plates were in the first instance formed. The
electrolytic action taking place-in this process to some
considerable extent reconstitutes the electrolyte com-
position, enabling a second set of positive electrodes’to
Dbe partly formed simultanecusly with the said reduc-
As a further varia-

substances sufficient to render it conductive to the
electric current are added. The plates which are be-

ing reduced in that case contribute to the electrolyte

by reducing the substances necessary for the forma—
tion of the pesitive plates.

After reduction the reduced electrodes are allowed
to remain in water for a moderate length of time and.
are subsequently exposed to the action’ of dry, warm
air, which has the effect of gradually oxidizing the
finely divided electrolytic lead layer inte & lower oxid
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of lead and the whole muss becomes gradually very .

firm and tenacious.

The plates or electrodes after baving undergone the
processes above déscribed may be built up into. sec-
tions and formed cither into negatives or positives but
are more specially adapted fer use as the latter. They
may be formed at once in sulfuric acid uf the ordinary
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strength employed in aceumulators and will not be in-
jured i formed in acid of even somewhat greater
strength, while three or four discharges are sufficient
to give the plates a full and high capacity.

The formula of sulfuric acid heing H,80, 1 have
herein considered it as a sulfate, the formula heing
analogous to that of sodium and potassium suliates.

T elaim:—

1. The process of brepuring eleetrodes for secondary bat-
teries, which consists in imwersing the plate in o wenk
eh\c(m],\'u}. comprisiyfe a sulfate solution containing nog
more than three and one-halt per cent. of the sulfat  to
which is added not more than three and one-half parks per
1000 of a eldorid, and subjecting the plate as an anode to
an eleelrie carrent of as high density as possible, without
raising the temperature of the electrolyte above 85° 1,
artifieialiy cooling the clectrolyte to permit (he use of a
higher enrvent density than could otherwise be employed,
then washing the plate o cloanse it and consolidate the
oxidized Jayer, then (veating (he plate as a cathode in an
innocuous electrolyfe, treating the plate awith water and
then exposing it fo the aetion of warm aiv, substantially as
described.

]

teries which cousists in immersing the plate in a weak
clectrolyre, comprising o sull to selittion containing not
more than three and one-hati per cent. of the sulfate, to

The process of preparing electrodes for secondary bat- -
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which is added not more than thres snd one-haif paris pep
100t of a chlorid. and subjecting the plate as an anode o
an electric curvent of as high density ns possible withons
ising the temperature of the cleetrolyte ahave 837 I,
artificiailly cnoling'tlm electrolyte to permit the use of 1
higher current density than coutd ofherwise he employed,
.\‘n'hsi;ul(i:lil.\i as described.

"3, The process of preparing electrodes for secondary hat-
teries which consists in immersing the plate in o weak
electrolyte comprising o sulfate solution containing not
more than three and one-half per cent. of the sulfate, to
whicl is added Bot move than three and one-half paris per
1000 of a chlorid, and subjecting the plate as an anode to
an eleefvie emreni of as high density as possible, without
raising the temperadnre of the electrolyte above =5 I,
substantially as deseribod.

4. In o process of pl'opzn'ing clectrodes for secondavy
batteries, immersing the plate in a weak electrolyte coin-
prising not more than three and one-ladtr per dont. of
furie acid, 1o which is added not juore {han theee ana one
hall’ pavts per 1000 of hydrochloric acld, subjecting the
plate, as an anode to an cleetrie cirrent of high densicy
and maintaining the clectrolyte at a temperature of not
more than 85° 19, substantially as described,

In witness whereof T have hereunto sef my hand in the
presence of two witnesses

s

HENRY LIITNER.
Witnesses :
Rrcuary NORMAN Lucas,
R, S, -
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