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1o a,ZZ whony it maily concer: . -
Be it known that 1, HERMANN FRIEDRICH
BONTE SCHAEFER, & mtlzen of Prussia, resid-

ing at Berlin, Prussm, Germanys, haveinvent-

ed new and useful Improvements in Carbon
Battery-Electrodes, of which the following is

a specification.

This invention relates to the productlon and
application of carbon conductors for primary
and secondary galvanic elements, and offers
the advantage that the carbon cond uetms can
be produced in any size.

Carbon conductors of any form, elther nat-
ural or artificial, have hitherto ‘been made

only of a limited size, first, because natural

coal, so-called *° 10t0rt coal,”’ can be obtained

-from cas-retorts only of a limited size; and,
%ecendly, artificial carbons can be pmduced_
~only by hydmullc pressure, and are therefore

limited in size by the dimensions.of the press-
plate of the. ]15'111‘111110 press..- This 1mpossi-

bility of procuring large carbon conductors is

completely overcome by my process, which
enables me to produce carbon conductors of

any desired size.

This im*ention :is _illusbrated in the accom-
which represents a4 Sec-

...J

‘rlonal Slde view,.
In the drawing, the ]etter A deslﬂn‘lte% my

‘helical element, which is manufactured in the

following manner: A tubular envelope, «a, 1S
woven or otherwise produced by me’ms of
well-known construction. This envelope 1s

filled with ecarbon conductors O in a commi-

nuted state, and, if desired, the filling process
can go on while the env elope 18 bemo formed.
As carbon condactors for filling the envelopoq
, I use comminuted natural CO“l]S—mSUQ]] for
K‘mele as hereinafter named—some of Whl(‘h
I use by themselves, while I nse others mixed
in certain pr oportlons with one another: first,
pulverized retort-coal; second, pulverized
coke; third, pulverized 00'11 from sugar and
mohsses four th, pulverized dmrcoal fifth,
pulv erized frrm)hlte:, sixth, bone- coal SEeV -

enth, soot.
I. The process for producmﬂ* tubular envel-

ope elements, if the same are subsequently to

be subjected to a red heat: In the production
of ecarbon conductors which subsequently, aft-
er being formed, are to be subjected to a fire
Process, T form the tubular envel opes a—that1s,

'l

&

core, sothat one, two,

“not important.
tubular envelopes have been wound can be

the outer covering of my mrbon conductors—-—-

of a refractory and acid- -proof substance, pref-
erably of asbestus. The tubular envelope is
filled with comminuted carbon, which may
consist of retort or sugar coal, or coke or
ographite can be used, £ whlch however, a
binding 11mter]ftl—-~sudl as tar, ’LSphﬂltllm n10-
lasses, or a similar substfmce-——mmt be added.
Thetubularenvelope after having beenwoven
to the desired Tength and dnmeter and filled,
1s wound hellcfﬂlv around a core forming a coil,
or clse several lengths of filled tubul:eu env el

opes are wound in parallel spirals about the

three, or more screw-
The |

thlead like coils 01‘ elemeuts are formed.
form of the core, whether round, oval;. &e¢.
The cores on whlch the ﬁlled

cither drawn directly out of the coil {formed,

or they can bhe made of a substance which 1s
easily ‘chiarcoaled, and which can be removecl
in said state after the fire precess. The cores

-can also be made of glass, clay, or any sult-

able refractory materi ial, and such cores may

~eventually remain in the finished helically-

wound elements. It is evident that if a suffi-
ciently-long envelope be used an element can

- be pmduced which could not be accommo-

dated by the largest furnace 1n existence; or,
in other words, coils an be made of any de-
sired size, by which the internal resistance of

diminished. +

~ 1I. Process for the ]}mducbmn of elemen‘rs
:ontained in tubular envelopes which do not re-

quire a subsequent heating: For this class of

clements 1 construct thetubu]‘u envelopes not

only of asbestus or glass, but also of the ordi-

nary fibers used In the manufacture of textile
fabries, and fill the carbon into the same with-

out previously mixing it with the binding ma-
berials mentioned under I, and besides the v
riety of coals mentioned I use also bone- coal
and soot, as the finished element requires the
same. The grains or the particles of the car-
bon conductor-filled into the tubular envel-
opes lie close together, and the coils formed
therefrom are porous, and they act similarly
to the clay cells in use in batteries. The use

S5
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the elements to be formed ean he mnmderahly. |

90

1§88

of the tubular envelopes filled with earbonas
calvanic elements offers no difficulties, as also
in this case one or several lengths of the en-
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-18-the same as that described- under I-and 1T,
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~ Increased, because thecontact of metal and-car-
40

45

with a metallic covering, and is then filled
into-the tubular envelopes, or else the carbon
conductor is mixed with a metal salt or ox-

_ ide and thenfilled into the envelopes, or both

&c., or else by weaving the envelope of wues,

ments, it 1s best to wind the same about a core

‘the core is passive or active in the liquid of
thesubsequentsecondary pair. The best cross- B

&

velopes can be wound around a core, as indi-
cated under I, for elements which Were sub-
sequently heated.

If the core is to remain in the coil formed
around it, it is necessary to observe that the
same 18 indifferent or not attacked by the fluid
used in the galvanic battery, of which the coil
forms an element; therefore glass, clay, rub-
ber, or similar material must be nsed or else
the core may be made of a earbon conductor
and then it takes part in the action of the ele-
ment. .

111. Prodnetlen of primary elements inclosed
in tubular envelopes: In the production of
these elements on a large secale the process

with.the exception:that forty to fifty per cent, |
of: bituminous coal isadded to the comminuted
carbon before it is filled into the envelopes.
1IV. Production of secondary elements-in-
elesed 1n-tabular envelopes: For this class of
clements the comminuted carbon conductor
1S coated, either galvanically or chemiecally,

methods can be combined. TIn.all cases when.

the element is to be used as a secondary ele- |
ment either a woven metal band, a. metallic

strip, a metallic chain, or one or several me-
tallic wires is 1ntr0dneed with the prepared
carbon conductors, or else the tubular envel-
ope can be woven directly of metal wires or
threads instead of textile fibers.

By the introduction of the metallic- bands,

the efﬁeleney of the elements 1S considerably
bon conductor becomes a general one. When

the-element is made as above described, it can
be placed opposite an element made ef SOMEe

other material, or two such. elements can be
placed ton'ether' i
Withr eference totheuse of my tubular ele-

ofany suitable cross-section, no matter whether

318,300

‘section, however, is a narrow oval or a circle,
but at the same time the cross-section of the

| core 1s dependent on circumstances, and can

be chosen at pleasure.

Instead of winding the filled tubular envel-
opes helically about a.core, they can also be
wound helically in the interior of an outer
Jacket, and eventually fastened to the same.

By this means it.is possible to arrange two,

four, and more of these tubular elements about
a common center, and thus produce secondary
elements which are but a few inches high, but
are of a considerable diameter. When, how-

ever, the area for supporting the elements is

small a long coil is chosen for winding on the
tubular element and-large heights with .small

diameters can be procured.

The low arrangement of- coils will be pret-
erablyused forrailroad-cars, becausethey:can
be placed under the floors of the-cars; while

high columns with small diameters, (uptoive
1nches, ) can beused in closed: plaees of a:lim-
ited: area.

What I clfum as-new, and desire to secure

by Letters Patent, 15—

1. A galvanic elem_enbeem pesedie.f.ntnbu-
lar-envelope which is.filled with comminuted
carbon and wound. in the form of a spiral..

2.- A-galvanic element composed: of a.-tubu-

- lar-envelope of woven metallic threads or wire

filled with comminuted :carbon and spirally

wound, substantially as deseribed.

- 3. A oalvanic element composed of a tubu-
]m envelepe formed of: the fibers of a refrac-
endefmﬁn

ing “of comminuted. carben |

4. A galvanic element composed: of a spi-
rally- wound tubular envelope filled with com-
minuted carbon, and a metallic core extending

through -the eerbon filling, snbstantml]y as

desecribed.
In testmlony'whereof 1 have hereanto. set

my handin the presence of two subseribing
‘W]tHE'SSES

"HERMANN FRIEDRICH BO\TL S(‘HAEFER
thnesses
- G. HARRISON. %mlH

M. W. MOORE.
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the secondary elements, made in: the form: of 7¢

t.n
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