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T0 coZZ whom it may concern. 
Be it known that I, THOMAS A. EDISON, of 

Menlo Park, in the county of Middlesex and 
State of New Jersey, have invented a new and 
usefullmprovementin Processes of an dAppa~ 
ratus for Generating Electricity, '(Oase N o. 
417,) of which the following is a speci?cation. 
The object I- have in view is to generate 

electricity directly from carbon, coal, or other 
carbonaceous material without the loss caused 
by the indirect method heretofore employed 
of converting the same into a motive power, 
from which electricity is produced by me 
chanical motion. This I accomplish by em 
ploying carbon or carbonaceous material for 
the generating or soluble electrode of a gen 
erating-cell and in using therewith as an act 
ive agent oxides, salts, or compounds of ele 
ments, by the decomposition of which the car 
bon or carbonaceous material will be acted 
upon at high temperatures. The cell is con~ 
structed and adapted for the application of 
heat externally thereto, and the conducting 
or negative electrode of the cell is made of a 
substance which in the presence of carbon at 
high temperatures is not attacked to any 
great extent by the active agent employed. 
The carbon electrode may be constructed in 

the form of a solid cylinder of any desired 
size. It may be made of powdered bitumi 
nous coal, which is mixed with a little tar and 
pressed into a cylindrical iron retort by means 
of a follower and screw. The coal is then 
coked, the follower being forced upon it by 
the screw as the volatile portions pass off. 
The result of coking the bituminous coal un 
der pressure is a compact solid cylinder of 
carbon of low electrical resistance. The car 
bon cylinder can also be of charcoal, formed 
by carbonizing wood in a close retort or ves 
sel at a high temperature, which has the effect 
of making an exceedingly compact charcoal of 
low electrical resistance. The inclosing ves 
sel is a pot, preferably of metal, which forms, 
preferably, of itself the inert or conducting 
negative electrode of the cell.‘ Iron is a good 
material for the purpose. The pot has an 
open top closed by an insulating cover, which 
may be of ?re-clay, and through which the car 
bon cylinder passes, the carbon cylinder being 
supported by said cover or by a block in the 
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bottom of the pot, which block is made of 
?re-clay or of an insulating material not at 
tacked by the particular active agent or com 
pound used. l‘he pot is placed in a suitable 
furnace for giving the requisite heat and it is 
connected with one circuit-conductor, while 
the carbon cylinder is connected with the 
other. For this purpose the end of the car 
bon cylinder maybe ?rst electroplated and 
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the conductor then soldered thereto, or the . 
conductor can be connected mechanically 
with the carbon cylinder and the union per 
fected by electroplating. The active agent 
of the cell may be any of the oxides, salts, or 
compounds of elements by the decomposition 
of which oxides, salts, or compounds carbon 
will be attacked at high temperatures. 
A fusible oxide may be used, such as oxide 

of lead, and a ?ux may or may not be added, 
'according as the melting-point of the oxide 
used is high or low. The action of the cell 
with a fusible oxide will be explained. The 
heat of the furnace fuses the oxide at the 
same time that it raises the carbon to a tem 
perature at which it combines rapidly with 
oxygen. A reduction of the oxide takes place, 
the oxygen combining with the carbon and 
formingcarbon monoxide,which passes off and 
may be conducted to the combustion-chamber 
of thefurnace and usedfor fuel, it being burned 
to carbonic acid,while the metal or metalloid or 
other product is carried to the other electrode, 
being deposited upon the walls of the contain 
ing vessel or pot. During the oxidation of 
the carbon an electric current ?ows through 
he circuit of the cell, which current may be 
utilized in any way desired or serve to charge 
secondary batteries for future use. The pro 
duct of the reduction of the oxide may be re 
oxidized by the ordinary methods and used 
over again as the active agent of the cell. 
When a compound, either liquid or solid, is 

used as the active agent which vaporizes be 
fore the carbon reaches the high temperature 
at which it is acted upon by an element of 
the compound employed, then a closed melt 
ing-pot must be used capable of withstand 
ing pressure and 
the vapor. 
When the carbon cylinder becomes consid 

erably reduced in size, it may be removed 

preventing the escape of‘ 
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from the pot and used for fuel, While a fresh 
carbon cylinder will be put in its place and 
the active agent will be renewed. 
Apparatus suitable for carrying out the p ro 

cess is illustrated in the drawing, in which 
A represents a suitable furnace, and B an 

iron vessel or melting-pot placed partly there 
in and heated thereby. 
Cis the cylinder of carbon or carbonaceous 

material formed as before described and rest 
ing on ?re-clay block a. The cover I) of the 
pot is also of ?re-clay. The circuit connec 
tions 1 2 are made with the pot B and carbon 
cylinder 0, the latter in the manner before 
explained. 
D represents the active agent or compound 

of the cell. 
What I claim is 
1. The process of generating electricity, 

consisting in subjecting a body of carbon or 
carbonaceous material to a high temperature 
in the presence of an active agent composed 
of a body of oxides capable of combining with 
carbon at a high temperature, and a positive 
element composed of a metal not. acted upon 
by such active agent, but located in contact 
therewith‘, substantially as set forth. 

2. The process of generating electricity, 
consisting in subjecting a body of carbon or 
carbonaceous material to a high temperature 
in the presence of an active agent composed 
of an oxide, and a positive element composed 
of a metal not acted upon by such active 
agent, but located in contact therewith, sub 

5 stantially as set forth. 
3. The combination of a cell, a carbon elec 

trode, and a fusible oxide with means for ap 
plying heat to the cell, the oxide being fused 
and the carbon raised to the temperature at 
which it combines with oxygen simultane 
ously, substantially as set forth. 

at. The combination of a cell, a carbon elec 
trode, an active agent consisting of oxide of 
lead, and means for applying heat to the cell, 
whereby a current is generated when the 
temperature is su?iciently raised, substan 
tially as described. 

. 5. In a generatingcell, the combination of 
a carbon electrode and a metallic electrode 
with a com pound one element of which attacks 
carbon at high temperatures, an inclosing ves 
sel, and a heating-furnace, substantially as 
set forth. 

6. The combination of an inclosing vessel 
or pot of iron forming one electrode of a 
generating-cell, and a furnace heating such 
pot, with a carbon electrode and a compound 
one element of which attacks carbon at high 
temperatures, substantially as set forth. 

7. The combination, with a melting-pot and 
furnace, of a compound one element of which 
attacks carbon at high temperatures, and a 
generating or soluble electrode composed of 
compressed and consolidated carbon or car 
bonaceous material, substantially as set forth. 
This specification signed and witnessed this 

19th day of May, 1882. . 

THOMAS A. EDISON. 
Witnesses: 

Row. C. ROWLAND, 
O. P. Mom‘. 
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