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o il whom & may conceri: -

Bo it known that I, Taomas A. EDISON, of
Menlo Park, in the county of Middlesex and
State of New Jersey, have invented a new and
useful Improvement in the Process of and Ap-

~paratus for Generating Electricity, (Case No.

597,) of which the-following is a specification.

My invention relates to.the direct genera-
tion in an economical manner of powerful’
continuous currents of -electricity from the

“elements, or salts or compounds thereof; by

. -chemical reaction.

Electricity has been gen-

- evated heretofors. by chemical Teactions in
- lquids, which acted as theconducting media;

I3

20
.. mesphere -forming. the conducting medium,

n
L %14

but I propcse to_generate eléctricity by dry
chewmical reactions, and to™use the gages 1ib-
erated as the condueting media of the gener-
ating apparatug.  This. I am able to do by
ging the dry-chemical reaction to fake
place in a vacuum-chamber in a rarefied at-

and in the presence of heat which maintains
the chemical reaction and increases the elec-
trieal conductivity of the rarefied atmosphere.
Sush eompounds or compounds and elements
are proferably used that, undertheconditions

-~ gf-heat and rarefaction employed, the chem-

30

ieal reaction which takes place within the in-
closing-chamber will produce asolid orliquid

non-gaseous produet which remains at the

point where the reaction takes place,and will
liberate a gas which rises into the chamber.
The inclosing-chamber being electrically di-

~vided into ‘two parts, which form the poles

35

orcurrent-collectors of the apparatus, thenon-

. gaseous product remains upon and charges

one pole while the gaseous product charges

" the other pole. There is kept up a continual

40

-exhaustion of the chamber to maintain the

proper degree of exhaustion as the reaction
takes place.. The part or pole of the elec-

" trically-divided vacuum-chamber which is

45

not heated externally may be, if desired, of
great heat-absorbing capacity,so as to ab-
sorh rapidly the heat of the chamber; produc-

ing a lower temperature than ab the other

part or pole of ‘the chamber. The construe-

tion to absorb theheat maybe that of a steam- |’

boiler, so that the steam generated can be
employed for operating the vacuum appa-
ratus, which keeps up a continuous exhaust-

~ ing action upon the chamber. The gas which

vacuum-chamber may, if suitable, be forced
into the fire-box below or above the grateand
burned to assist in heating the chamber; or
it can be admitted into the vacuum-chamber
of another generator and utilized therein in
producing dry chemieal reaction. ‘

" A great variety of compounds of elements
or elements and compounds of elements may
be used in producing the chemical reactions
described, since nearly all chemical reactions
produce electricity under the proper condi-
tions. A reducible or oxidable substance

might be employed—such as a metal or met-.

alloid, acted upon by a gaseous liquid orsolid

is continually being withdrawn from the .

55
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~eompound containing an element with which

it will readily combine when the compound
is decomposed; or a non-metallie material,
like carbon, might be employed instead of
the metal or metalloid. An efficient method
is to use a metal—such, for instance, agiron-—
preferably in a divided condition—which is
placed in the chamber and brought up to in-
candescence therein, and then to permit
steam or water in the proper guantities to en-
ter the chamber. The oxygen of the watery
vapor will combine with the metal, and the
hydrogen will be liberated, the chemical re-
-action setting up a powerful current of elec-
tricity, the rarefied hydrogen charging one

pole, while the other pole is charged by the

iron. The operationisa continuous one until
the metal is oxidized, the heat being kept up
and the steam or water being: permitted to
flow into the chamber in a continuous and
properly-regulated jet. Carbon in any form
can also be conveniently employed—such as
charcoal, coke, lamp-black, or anthracite, or
- other.coal mixed with a reducible oxide of a
mietal.. - Oxide of lead might be mixed with
carbon and placed in the chamber. As the
heat is raised the oxygen of the oxide of lead
will combine with the carbon, producing car-
bonic oxideand reducing the lead to-the me-
tallic form. The rarefied carbonic oxide
passes into the chamber and charges one pole,
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while the metalliclead charges theother pole. .

The hydrogen or carbonic oxide withdrawn
continuously by the vacuum apparatus can
be forced intothe fire-box and burned as fuel
for heating the chamber; or, where the gasis

suitable for the purpose, it can be used for

100
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producing chemical reactions in other vacu-

um-chambers.  Carbonic oxide being a pow-
erful reducing agent is especially adapted for

- this purpose, and as withdrawn from one

w

chamber could be used to reduce a metallic
oxide in another chamber. The chemical re-
actions in the apparatus can also bereversed,

" if desired, Thus metallic iron could be oxid-
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ized by admitting water or steam to the
chamber, producing currents of electricity,
and then charcoal could be placed in the

form; or this could be done by the admission
.of carbonlc oxide, thisreaction also producing
currents of electricity. The metallic iron
may then be again oxidized,and these opera-
tions may be repeated indefinitely, the waste

“of the metal or oxide being made good, as

found necessary.
An apparatus for car rymtrthe method into
practice is shown in the accompanying ‘draw-

ings, in whi¢h the apparatus is illustrated in

partial vertical section and elevation.

A is a suitable furnace, of which a repre-
sents the grate-bars.

B is a flanged tubular vessel supported

upon the furnace and having a thick cast-

iron bottom plate b within such furnace. On
the inner surface of the bottom plate b are
upwardly-projecting iron rods or electrodes
¢. Upon the vessel B is supported a steam-
boiler C, having water-tubes d projecting
downwardly into the vessel B. The vessel
B and boiler-shell Chave flanges e f, between
which there is an insulating-packing g of as-
bestus and cement. Suitably-insnlated bolts
hold the flanges together. The boiler closes
the top of the vessel, forming reaction-cham-
ber D, in which the chemical reaction takes
place. Entering this chamber D is'a pipe E,

vextendmg to the inlet of an air-pump. F

worked by 4 steam-engine G, supplied with
steam from boiler C by a pipe H. A pipel
extends from the outlet of the air-pump to
the fire-box of the furnace.

K is the pipe for admitting water or steam
to chamber D.

L is the feed-water plpe of the b011e1 and
M is a steam-gage. .

The circuit-connections 1 2 will be made
with the two parts of the chamber. A num-

ber of these generators may be connected to-

gether in multiple-arc series or multiple se-
ries to produce the desired tension and quan-
tity of current. -

‘What I claim is— ‘

1. The art of generating electricity, which
consists in producing dry chemical reaction
‘in a closed chamber and charging or acting
upon two terminals of the electnc clrcmt
respectively by the produets of such reaction,
substantially as deseribed.

2. The art of generating electricity, which
congists in producing chemical reaction in a
closed chamber, maintaining a rarefied atmos-
phere in the chamber, and charging or acting
upon two electrodes or circnit-terminals by

BEST AVAILABLE COPY
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the plOdllOtS of the chemlcal reactlon, ‘sub-

‘stantially ag described. .

‘8. The art of generating electrlclty, which
consists-in producing chemical reaction in a
closed chamber in connection with an eleec-
trode or terminal of a circuit, maintaining a
rarefied atmospherein the chamber, and con-

-ducting the gaseousproducts of the chemical
‘reaction or a part thereof against a second

electrode supported in the chamber, substan-

. tlally as described. -
chamber and the oxide reduced to a metallic |.

4. The art of generating electricity, which
con51sts in producing chemiecdl reacfion in a

75
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closed chamber in connection with one elec-

trode cf . a eircuit, intensifying the reaction
by heat, mamta.mmff a rarefied atmosphere
in the chdmber, and conducting the gaseous
products of the chemical reaction or a part
thereof against a second electrode supported
in the chamber, gubstantially as described.

5. The art of generating electricity, which
consists in producing chemical reaction’in a
closed chamber, heating a portion of the cham-
ber containing reducible or oxidizable mate-
rial, such portion constituting one terminal

of the circuit, and conducting the heat away

from another. portion of the cha.mber, which
portion constitutes a second terminal of the

stantially as described..

6. The art of generating electmclty, Whlch".f’ -
-consists in producmg chemlcal reaction' in a

closed chamber, heating a portion of the cham-

85
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circuit and is‘insulated from . the ﬁrst sub- -

100

ber containing reducible or oxidizable ‘mate- -

rial, said portmn constituting one terminal

of a circuit, and conducting the gaseous pro-

duects agamst a second terminal of the ecir-
cuit, substantially as described. . :
7. The art of generating electnclty, which

-cons1sts in producing chentical reaction in a

closed chamber, maintaining a rarefied atmos-
phere in the chamber, hea.tlnfr a portion of
the chamber containing redueible material,

said portion constituting one of the terminals

of the circuit, and conducting heat away from
another portion of the chamber, which por-
tion constitutes a second terminal of the eir-

‘cuit, and is insulated from the first, substan-

tlally as degeribed.

. The art of generating eleetricity, which
consists in producing chemical reaction in a
closed chamber, heating a portion of the
chamber containing reducible or oxidizable

material, said portion constituting one termi-

nal of the cireuit, absorbing the waste heat at

another portion of the chamber insulated from -

the first, and .constituting a second circuit-
tenmnal by maintaining water in connection
therewith, thelebygeneratmv steam, substan-
txally as descrlbed

The art of generating electricify, which
consists in producing chemical reaction in a
closed chamber, heating a portion of the
chamber containing reducible or oxidizable
material, said portion constituting one termi-
nal of the circuit, absorbing the waste heat at

another portion of the chamber insulated

105
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- from the first and constituting a second cix_‘--
* cuit-terminal by maintaining water in connec-’
tion therewith, thereby generating steam, and

driving an exhausting apparatus connected to
5 the chamber by the steam thus generated,
substantially as deseribed. :

10..The art of generating eleqtricit.y,which ‘

consists in producing chemical reaction-in--a
closed chamber, heating a portion of the cham-
ber containing reducible or oxidizable mate-
rial, said portion constituting one terminal-of
the circuit, absorbing the'waste at another
portion of the chamber insulated from the
first-and constituting & seeond circuit-termi-
nal, maintaining water in connection there-

with, thereby generating steam, driving an

exhausting apparatus eonnected to'the cham- |

ber by the steam thus generated, and burn-
ing the products exhausted in proximity to
‘the chamber, thereby heating it, substantially
as described. v

11. The art of generating electricity,which

* consists in producing chemical reaction in a

closed chamber, charging or acting upon two-

electrodes or terminals by the products of the
reaction and burning the liberated gases in
Proximity to one portion of the chamber,
whereby the chamber is heated, substantially
as déscribed. . : L R
12. Theart of generating-electrieity,which
consists in producing chemieal reaction in a
- closed chamber, charging or acting upon two

30

electrodes or terminals by the products of the .

- reaction and conducting the gases from said
35 .closed chamber to a second chamber, substan-
.. tially as deseribed. : :

‘tricity, the combination,with the

13 Thé art of generating electricity,which. ~

‘consists in produeing chemical reaction in a -

closed chamber, éharging or acting. upon two

-electrodes or -circuit- terminals- by the pro-

ducts of such reaction, then reversing the
chemical reaction,substantially as described.

40

14. In an apparatus for gemerating elec- -

electrically- -
divided reaction-chamber, of electrodes con-

‘nected with each division, and a vacuum ap-
' paratus connected with the.‘chamber;‘__sub.’stz_j_n-v :

tially as described. ‘ _— o
*15.- In"apparatus for generating electricity, .
the combination, with the reaction-chamber,
of ‘vacuum apparatus connected therewith;
substactially as set forth, -~ . .-~ -
16 In apparatus for generating electricity,

45

the combination,with the electrically-divided - ..

reaoction-chamber, of the furnace heating one
partof said chamber,; and the steam-boiler ab-
sorbing.heat from the other part of said cham-.
ber, substantially as set fort )

55

17. In apparatus for generating el'e(i:_trici'by', -

the combination,with the electrically-divided

sorbing heat from the other part of said cham-

ber, and. the vacuum apparatus connected

with said chamber, substantially as set forth.
This specification signed and witnessed this"

14th day of September, 1883. o
) ‘THOS. A. EDISON.

‘Witnesses: o
EDWARD C. ROWLAND,
EpwARD H, PYATT.
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.reaction-chamber, of the furnace heatingone
-part of said chamber, the steam-boiler ab- o
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