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To all whom 1t may conecern :

Be it known that I, CHARLES F. BRUSH, of
Cleveland,in thecountyof Cuyahoga and State
of Oblo, haveinvented a certain new and useful
Process of Making Electrodes for Secondary
Batteries; and I do hereby declare the follow-
Ing to be a full, clear, and exact deseription of
the Iinvention, such as will enable othersskilled
1n the art to which it pertains to make and nse
the same.

My 1nvention relates to secondary-battery
elements; and said invention consists in the
following-desecribed process for mavufacturing

a4 substance or material from which said sec-

ondary-battery elements can be constructed.

In carrying out my process take lead that is
orapulated, pulverized, precipitated, or in any
manner more or less finely divided. Let the
surface of the particles of the lead thus di-
vided be oxidized, either spontaneously by ex-
posure to the air or by any suitable artificial
oxidizing process or application. After the
lead particles have had their surfaces oxidized
let them be collected and sulyected to heavy
pressure—hydraulic or otherwise—until they
are welded together and united into a com-
pact and firmly-coherent mass or body.

I do not limit myself to any definite degree
of fineness to which the lead must be divided
prior 1o oxidation, as specified; nor do I limit
myself to any exact degrecof temperature that
the oxidized particles of lead must have when
collected and subjected to their welding-press-
ure. This temperature, however, for obvious
reasons, must not reach the melting-point of
lead. It is true that if non-oxidized lead par-
ticles be subjected to very heavy pressure they
will be perfectly welded into a single, solid
body, which, upon the closest 1uspection, will
have every appearance of having been cast or
rolled, all evidence of the former granules or
particles having completely disappeared. This
result and condition is but partially true inthe
case of the product made by my process herein
referred to, because in said process each par-
ticle of lead has a thin coating, surface, or film
of oxide of lead, and when such particles are
collected and subjected to great pressure the.
enveloping film or coating of lead oxide in-
closing each particle 1s ruptured during the

_

| change of form that said particles undergo

during the aforesald pressure, so that a portion
only of the pure lead of any one particle can
come into contact and be welded, as deseribed,
with the exposed purelead ot aneighboring par-
ticle that has likewise had 1ts coating of lead
oxlde ruptured, yet the particles will be weld-
ed together to such an extent that they will
strongly cohere and form a firm body, through-
out which everywheré ramifies and extends

thin sheets, veins, or membranes of oxide of
lead. These minute veins of lead oxide with-
in and throughout the mass greatly facilitate
the electrical action in ‘“forming” or oxidizing
the plates for operative use as elements in a
secondary battery.

In constructing battery elements from the
substance resulting from my process the lead
particlesinsome casescanbeoriginally pressed
in molds that will give to the finished product
the shape desired for sard elements; or said
substance can be pressed inte the form of
blocks, sheets, bars, strips, or otherwise, and
afterward cut, fashioned, and constructed as
may be desired into any particalar form of bat-
tery element. |

My process can be enmployed not only in
forming elements consisting throughout of the
mixed lead and lead oxide, as specified, but
also in constructing elements that shall con-
sist of a core or body of lead that is coated or
covered upon one or more of its faces with the
product of my process. Iiffective secondary-
battery elements of the latter deseription can
be made by covering one or more faces of a
cast or rolled plate or strip of lead or other
saitable substance with the superficially-oxi-
dized lead particles,and then uniting by heavy
pressure not only the oxidized lead particles
imto a mass, but also the mass to the lead
plate. To assist and insure the adhesion of
the mass to 1ts supporting body or plate, said
plate should be pierced with perforations or
slots, or should be scored or made file-faced,
or otherwise suitably prepared; or,if the plate
is sufficiently thin, it may be corrugated or
embossed in such a way as to insure the adhe-
sion to it of the mass.

Ifigure 1 represents a press having a quan-
tity of superficially-oxidized particles of lead
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placed in the press-box preparatory to their
being subjected to pressure. Fig. 2 is an ex-
aggerated and ideal representation of a trans-
verse section of the product. TFig. 3is a simi-
lar view of a portion of the plate.

For the sake of convenience in identifying
this invention among others that I have made

in the class of secondary betterles, I denomi-
nate it as “Case M.”

What I claim is—
1. A method of manufecturmw elements for
secondary batteries, consisting in superficially

oxidizing particles or separate pieces of lead

and then subjecting such oxidized pieces or
particles to pressure and uniting them into a
compact and firmly-coherent mass, substen
tially as set forth.

2. The method of manufacturing ele*nents
for secondary batteries consisting in subdivid-
ing lead into small pieces or partleles and su-
perﬁelally oxidizing said particles or pleees,
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| and then sabjecting a mass of such oxidized

particles to pressure, and uniting them into a

compact and firmly- ceherent mass, substan-

tially as set forth.

3. A method or process for makin g material
from which secondary-battery elements can be
constructed, said method consisting essentially
1n subdividing lead into small particles, super-
ficially oxidizing sald particles, and finally
subjecting a collection of said superficially-
oxidized particles to pressure suificient to con-
centrate or unite them into a ecoherent mass or
body, substantially as set forth.
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In testimony whereof I have signedmyname 35

to this specification in the presence of twosub-
scribing witnesses.

GHARLES F. BRUSH.

Wltnesses
LEVERETT L. LEGGETT
ELBERT H. BAKER.
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