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Be it known that I, CHARLES F. BRUSH, of
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvements in Secondary Batteries,
(Case I;) and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it pertains to make
and uose it, reference being had to the accom-
panying drawings, which form part of this
specification.

My invention, which for reference and dis-
tinetion from othersimilar inventions covered
by applications for Letters Patent filed June
9, 1881, Ishall distinguish as ‘‘Case I,”’ relates
to secondary batteries or current-storing ap-
paratus; and it consists in a plate or supporb
provided with a mechanically-applied coating
of absorptive substance adapted to be trans-
formed into an active coating.

I further consists in a plate or support pro-
vided with a mechanically-applied coating of
granulated or spongy or porous metallic lead.

Itfurther consistsin the method of construet-
ing plates or elements for secondary batteries,
consisting in mechanically coating lead or other
suitable plates with an absorptive substance
adapted to be transformed into an active
coating.

In the accompanying drawings, Figure 1 is
a vertical section or end view of a plain plate
coated according to my invention. Fig. 2 rep-
resents a corrugated plate thus coated. - Fig.
3 illustrates a ribbed plate likewise prepared.
Fig. 4 shows an angular corrugated plate.
Fig. & illustrates two corrugated plates, the
ribs of one plate entering the grooves or de-
pressions of the other. Fig. 6 is a top and
plan view of a ribbed plate. Fig. 7 represents
different forms of ribbed plates. Fig. 8shows
a vertical section of a ribbed plate provided
with slots or perforations extending through
the plate. Fig. 9 represents a honey-combed
plate. Fig. 10 shows a studded plate, and
Fig. 11 shows a ribbed corrugated plate.

In Fig. 1, a is a plain plate of lead or other
suitable metal. b isa sheet of heavy paper or
eard-board, or of cloth or felt or equivalent

substance, between which and the plate « is the

coating of granular or porouslead,(represented
by the dotted space.) The paper is used to re-

Serial No. 385,567. (No model.)

tain the porons lead in position,and issecured

to the plate in any suitable manner—as by

ties, rivets, or binding-str:ps of metal or wood.
(Not shown.) The granular or porous lead
may be spread on the plate, placed horizon-
tally for the purpose, and consolidated and

55

made to adhere to the plate by placing the

whole between two plates of iron and apply-
ing pressure by hydraulic or other means:
When thus applied to a lead plate,the porous
metal will retain its position without the pa-
per or felt b, and will also be found more effi-
cient in use. Both sides of the plate a may be
treated with the porous metal.

Fig. 2 shows a corrugated plate having its
corrugations filled with the granular orspongy.
lead. Paper or felt may here be used, as be-
fore, to retain the material in place; but if the
latter is rammed or pressed into the corruga-
tions no such support will be found necessary.

Figs. 3,4, 5,6, 7, 8, 9, 10, and 11 represent
ribbed, ecorrugated, perforated, studded, and
cellular plates treated in the same manner as
has been described in connection with the cor-
rugated plate, Iig. 2.

Large plain plates, or even corrugated and
ribbed plates, after being treated with porous
or granular lead, may be separated by sheets
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of porous non-conducting material,or by suf- -

ficiently numerous strips of non-conducting
material, and then rolled up into a ‘*cylin-
drical spiral’? form.

‘When a pair of plates such as I have de-
seribed are associated together to form a sec-
ondary battery, and immersed in dilate sul-
phuric acid and charged by the passage of an
electric current in the usual manner, one of
the plates absorbs a large quantity of hydro-
gen, while the other plate has its spongy or
granular portion peroxidized, and thus forms
the oxygen element of the battery. The hy-
drogen or unchanged piate is apt, however,
to deteriorate by use, and better results may
often be attained by peroxidizing both the
platesand afterward reversing or reducing one
of them to form the hydrogen element of the
battery, as described in my application desig-
nated as ‘‘Case A,’” and in Division A, on
which were granted Letters Patent No. 264,211,
September 12, 1882.

The granular or spongy or porous lead re-
ferred to may be prepared by chemical or elec-
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trical reduction of alead compound; or by me-
chanically subdividing metallic lead.

Having fully desceribed my invention, what I
claim as new, and desire to seeure by Letters
Patent, is—

1. Asuitable plate or-support provided with
mechanically - applied absorptive substance
and adapted for use as a secondary-bhattery
element or electrode after being rendered act-
ive by an electric current, substantially as set
forth.

2. Animprovement in the construction of
secondary-battery elements or electrodes, said
improvement consisting in sunitable plates
or supports primarily coated or combined
with mechanically - applied porous, granular,
spongy,or equivalent lead, substantially as set
forth.

3. An improvement in the construction of
a secondary-battery element or electrode, said
improvement consisting in a corrugated lead
or other plate primarily coated, combined, or

" filled with mechanically-applied absorptive

substance, substantially as set forth.

- 4. An improvement in the conssruction of
a secondary-battery element or electrode, said
improvement cousisting in a corrugated lead

" or other plate primarily coated, combined, or
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filled with mechanically-applied porous, gran-
nlar, spongy, or equivalent lead, substantially
as set forth.

5. An improvement in the construction of
a secondary-battery element or electrode, said
improvement consisting in a plate or suitable
support provided with grooves, receptacles, or
perforations primarily coated, combined, or
filled with mechanically-appiied absorptive
substance, substantially as set forth.

6. An improvement in the constroetion of
a secondary-battery element or electrode, said
improvement consisting in a plate or support
provided with grooves, receptacles, or perfo-
rations pummlly coated combined, or filled
with mechanlcally-apphed porous, ffl&nuhu,

spongy, or eqmvalentle ld substantially as.set
torth.

The comblmllon with the plate a, pri-
mfu'llv coated, comhlned or filled with me-
chanically- apphed porous or equivalent lead,
of the retaining .cover or sheet b, of sulta,ble
porous mateual substantially as set forth.

8. In the process of making plates or ele-
ments for secondary battemes, primarily and
mechanically applying to or combining with
a suitable plate or support an absorptvive sub-
stance adapted to be transformed into active
material, substantially as set forth.

9. In the process of making plates or ele-
ments for secondary batteries, primarily ap-
plying to or combining with a-suitable - plate
or SUPPOTL porous, gmnular, spongy, or equiv-
alent lead, substantially as set forth.

10. In the - process of making a secondary-
battery plate or element, combmmo by means
of pressure an absoxpmve substance and suita-
ble material to form a support therefor, Sub-
stantially as set forth.

11. In the process of making a secondar‘vv
battery plate or element, constrt ueting a suita<
ble plate orsupport wibh grooves, cells, recep-
tacles, or perforations, said plmte or support
havmo an absorptive subﬁt"mce primarily ap-
plied thex eto or combined therewith, substan-
tially as set forth.

12. Absorptive material for use in second
ary Dbatteries formed into a coherent mass by
pressure, substantially as set forth.

13. For use’in secondary batteries, porous,
granular, spongy, or equivalent lead formed
mto a cohel ent mass by pressure, substantially
as set forth. s

In testimony whereof [ havesigned my name
to this specification in the presence of two
subseribing witnesses.

CHARLES F. BRUSH

Witnesses:

Jx0. CROWELL, Jr.,
ALBERT H. LYNCH.

45
50
55
60
6s
70
75

8o




