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b of the hair or wool throughout the active

To all whem it may concern: _
mass under the .electrotrolvtic aection. LAt 53

Be it known that I, ExiL Lavrexce Op-

PERMANN,” & subject of the King of Great

‘Britain ‘and Ir'elland, residing at London,
- England, have invented & new and useful Imn-
provement in and Relating to Electric See:

L

specification.
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ondery Batteries, of which the following is a

&

This invention reletes to the manufacture

10” of pldtes for secondary batteries op accumu-

tors, and has for its-object the formation of

an active material for siuch-secondary plates
which shall eventuallsafter charge and dis-1 Iam .
- suances have been use

chargé bécome exceedingly porous and at the

same. time hatd and tenacious, thus giving .

-

high

weight of matetigl emp

. not buekle or distort under abnormal condi-
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 tions_ of charge and discharge. To. effect
this, I make a mixture of the usual active oxid
- with'animal hair or wgol or equivalent mate-
" rial in a fin€ly-subdivided condition, prefer-
ably when both are in a dryv condition, so as.
to obtain as far as possible an intimdte mix-'
permneating the ¢

: - électric"battery-plates, consisti
‘paste contdining finelv-subdivided filaments
~of material destructible by the electrolytic
action of battery liquid, said filaments not
exceeding one-sixteenth of

ture u*ith ‘the hair or wool
oxid in'every direction.
In order to get the hair or wodol into a
proaper. subidivided condition’ res v for mix-
ture with the oxid, I grind the same in any

4 . a _#

immense active s

discherge without the buckling or de
' tion of the plate as & whole.

efficiency in.cha rFe. and discharge’per :
N . 1 oyed, and'at the safne
- fime-a plate of great endurance which wil

the same time the active material becomes

tenactous and metallic, and therehy emi-

nently durable, although perforated through-

out its mass by Sﬁpﬂ ary holes, offering an
face to the electrolyte.

It has further been found that the active

1uterial so formed is capable of internal ex-

6o

pansion and contraction during charge und °

orma-

I am awure that hair, wool, and other sub-
: . 1 in combination with
active oxid as binding agents; -but I have

found that when so used without subdivision

referred to the important results as 'k eteinbe-
fore described are not obtained and thi

UNE. ”

-Having n-é'w‘particula'rlgd_escrii_ieil and as-

‘certuined the naturée of this invéntion and in

what manner the same is to be peffuifmed_rf

“deciare that what 1 claim is—

gl A composite material for secondary

of active

inch in len

fore des: and thig plate
15 practically no better as to working ceapac-
ity -and life than ordinary plates in common
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suitable manner, so-as to insure the length of
any individual hairis not more than one six-
teenth of an inch; but the Lulk is substahay
tinlly in the formn of powder.  For example,
I take hair felt amd subject it to the grinding
#etion of the moving surfuce of "an ecmery-: 3 |
wheel, by which treatment the hair of the = applied active paste contdining short hairs
felt is reduced to. powdered hair and short | not exceeding one-sixteenth of an in¢h in
hair, The miixed paterig] is then formed @ Jength. | |

40 into a paste in the usunl way. It has'been: 4. A secondarv-buttery plate having un
~ found from uctual expericnce that if the heir . applied active paste containing finely-subdi-
forms from one<half 1o one_and$Hné-half per izﬂfred filaments .of material destructible by g3
cent. of the mixture this is s proportida ;#the electrolytic action of the battery liquid, ~
wlhiclh gives satisfactory working results ¢ said filaments not exceeding one-sixteenth of

‘The mixture opn be built up into a plate on ; aninch in length. -

any convenient metallic grid foundation or t In testimony whereof I have signed my -
frumne. The plate is then dried and formed:| name to this specification in the presence of 1oo-
by charge anJ ! two subscribing witnesses. S |

discharge in the usual way. |
EMIL “LAUKENCE OPPERMANY,

- 3.:A composite material for secondary
electric buttery-plates, consisting of an active’
paste conteining hairs not exceeding one-six-

teanth of aninch in length. -
3., A secondary-buttery plate haviﬁﬁ an
9o
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It s found that the porosity of the active E

5o material is steadily increased by successive |
- series of charge and discharge until the maxi- .
~-Inum porosity is obtained and that this effect
‘appears t0 be due to the gradusal destruction

Witnesses: |
RicHARD A, HOFFMANN,
CHARLES CARTER,
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