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To dll, Luhon, it in City conce77. 
Be it known that I, EDWARD R. TAYLOR, a 

citizen of the United States of America, and 
a resident of Penn Yan, in the State of New 
York, have invented a new and useful Im 
provement in Electric Furnaces, of which the 
following is a specification. 
This invention relates to the art of reducing 

mineral substances and effecting chemical re 
actions and conversions demanding heat by 
the aid of electricity, and more particularly 
to the apparatus used in such art. 
The invention consists in certain novel fea 

tures of construction and combinations of 
parts in an electric furnace for use as above, 
as hereinafter set forth and claimed. 
The leading objects of the invention are to 

protect the electrodes against excessive wear, 
to regulate the electric action within the fur 
nace, to provide for the use of constant-cur 
rent electrolysis where this action is desirable, 
as Well as resistance heating and the arc, to 
prevent the leakage of electricity with refer 
ence to securing the maximum heating or 
electrochemical effect of the current, to keep 
the electric conductors cool, to intercept and 
carry back into the furnace heat that would 
otherwise be lost by radiation, to avoid cool 
ing the more highly-heated inner part of the 
furnace by the sudden introduction of cold 
material, and to insure the continuity of the 
operation. 
Another object of the invention is the pro 

duction of bisulfid of carbon on a large scale 
with economy. 
Three sheets of drawings accompany this 

Specification as part thereof. 
Figures 1 and 2 of the drawings are sec 

tional elevations of the improved electric fur 
nace, and the former illustrates its operation. 
Fig. 3 represents a horizontal section through 
one side of the furnace on the line A B, Figs. 

Fig. 4 represents a horizontal sec 
tion through the same side of the furnace on 
the line CD, Figs. 1 and 2. Fig. 5 represents 
a horizontal section on the line E F, Figs. 1 
and 2. Figs. 6 and 7 are respectively a ver 
tical section and a plan view oil a larger scale 
of one of the pipes for feeding fragmentary 
conducting material to the electrodes shown 
in Fig. 1. FigS. 8 and 9 are respectively a 
sectional detail and a face view on the same 

scale as Figs. G and 7 of the closure-plate and 
its appurtenances at one of said electrodes, 
and Fig. 10 represents an en largement of a, 
portion of Fig. 8. 
The broken lines G H and I J, Fig. 5, indi 

cate the planes of section in Figs. 1 and 2, re 
spectively. 

Like letters and numbers refer to like parts 
in all the figures. 
The improved furnace is preferably and 

conveniently of an upright or stack form and 
of three diameters at successive heights, as 
shown in Figs. 1 and 2, and round in cross 
section, as represented by Figs. 3, 4, and 5, 
with annular horizontal shoulders l and 2, 
connecting the base C, body b, and dome c, 
and it comprises an iron shell common to all 
and a chambered refractory lining of fire 
brick or its equivalent extending upward to 
a sufficient extent above the top of said body 
b, as indicated respectively at 3 and 4. 
The electrodes in pairs are shown at cland 

e and at fand g in Figs. 1 and 4. Each of 
them comprises a body portion 5 and a con 
ductor-rod 6, and each is supported within a 
side opening 7 in the fulnace-Wall by a me 
tallic closure-plateh, attached to a metallic 
frame i. (Compare Figs. 8,9, and 10.) Each 
closure-plate is constructed with a packing 
gland S, with openings in the gland and plate 
large enough to permit the conductor-rods 6 
to be Wrapped with insulating material 9, 
Figs. 8 and 9, so as to be insulated therefrom 
against the leakage of electricity. The insula 
tion 9 preferably consists of alternate layers 
of mica and asbestos, and like insulation 10, 
Figs. 8 and 10, is interposed between the 
shell of the furnace and said frame i and 
within this frame, where it is held in place by 
a metallic inner fraine 11, Fig. 10. The in 
side of the furnace-shell 3 is also preferably 
provided throughout with a flexible lining 12, 
Figs. 8 and 10, of asbestos or other suitable 
insulating material, held in contact with the 
shell by the refractory lining 4, of fire-brick 
or the like, and the same is extended Within 
the frames i and secured by metallic inner 
frames 13. A sheet i4, Figs. S and 10, of as 
bestos or other suitable insulating material, 
also covers the Whole inside face of each clo 
sure-plate h, extending between the same 
and the frames i and 13 behind it, and thus 
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insulating the plate from said frames and sages r, s, and t. The object of these hoppers 
separating therefrom any materials that may 
work back to the plate from the interior of 
the furmace. When the electrode and clo 
sure-plates are in place, the sockets of the 
glands 8 are packed with asbestos or the like 
and are then screwed tight, thus sealing the 
conductors against the escape around them 
of liquid or gaseous contents of the furnace 
and against the admission of air. Bolsters 
15, Fig. 1, within the side openings 7, assist 
to support the terminals in horizontal posi 
tion inside the furnace. 
In operation the electrodes preferably co 

act with broken or scrap conducting mate 
rials, (represented atij in Fig. 1,) which may 
preferably be coke or scrap carbon broken 
into fragments of suitable size to feed through 
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pipes k, Figs. 1, 6, and 7, and passages l, 
Figs. 1 and 3, leading from said pipes, with 
out clogging said pipes and passages. Each 
of the pipes Ic is held upright in a curb n, 
Figs. 6 and 7, attached to the furnace-shell 
on the shoulder 1, as in Fig. 1, and insulated 
therefrom by a sleeve 16, Figs. 6 and 7, of as 
bestos or other suitable material. Said frag 
mentary conducting material i, Fig. 1, fall 
ing upon and over the electrodes protects the 
latter from excessive wear, and by regulat 
ing and arranging the same within the fur 
nace it may also be made to perform the 
office of regulating the current of electricity 
Supplied to the furnace, so as to obviate mov 
ing the electrodes for this purpose. The 
streams of fragmentary conducting material 
from the several pipes may be fed in and ar 
ranged to fall together over and between the 
electrodes, so that the electricity will at the 
thinnest points be converted into heat by 
reason of the greater resistance opposed to 
its passage, or they may be regulated to so 
fall that a series of electric arcs shall be pro 
duced and the electricity converted into heat 
in that manner, or they may be regulated so 
that both of these conditions may obtain, if 
this be deemed best for the work to be ac 
complished. 
The shoulder 1 of the furnace is further 

provided with hoppers n, Fig. 1, from which 
passages O, Figs. 1 and 3, extend vertically 
downward to the side openings 7 above the 
conductor-rods 6 of the electrodes for the pur 
pose of keeping said conductor-rods covered 
with material required for or that will not in 
terfere with the main operation that is to take 
place in the furnace and which will melt at a 
moderate temperature and in melting will 
have a tendency to keep said conductor-rods 
cool. 
The shoulders 1 and 2 are provided, respec 

tively, with hoppers p and q, Fig. 2, of another 
class, each of the former communicating with 
three concentric passages r, s, and t, Figs. 2 
to 5, and said hoppers g communicating with 
a passage t, FigS. 2 to 5, that surrounds the 
interior of the bodyb and extends downward 
within the base a, concentric with said pas 

and passages in common is to surround the 
interior of the furnace with Walls of an easily 
fusible material or materials, such as above 
described with reference to the hopper and 
passage O above each side opening 7, SO that 
the same will intercept and carry back into 
the interior of the furnace the heat that has 
sought to escape through its sides and that 
would otherwise be lost by radiation. The 
discharge from said passages 1’, S, l, and 't 
into the interior of the furnace is through 
ducts and at', Fig. 5, affording direct com 
munication between each part of each pas 
Sage at bottom and said interior. 
The hoppers , p, and q are in common riv 

eted fast upon the furnace-shell 3 and pro 
vided with feed-regulating plugs 17, Figs. 1 
and 2, fitted to holes in said shell that com 
municate with their respective passages, and 
said passages l, O, T, S, t, and it in common 
are formed in the process of building the lin 
ing 4 or lining up the furnace with fire-brick 
or its equivalent, as aforesaid. The fusible 
material introduced by way of said hoppers 
'n, p, and q, passages o, ‘7’, S, l, and ul, and 
ducts and v, is at the same time melted or 
fused preparatory to its taking its part in the 
reactions provided for within the Working 
chamber 2, and this is accomplished so gradu 
ally that the inner part of the furnace where 
the reactions are actively in progress is not 
cooled by the introduction of the cold fusible 
material. In certain cases said fusible ma 
terial may thus be partly or wholly vaporized 
before the hottest part or heat Zone of the 
furnace is reached, and under these circum 
stances it reaches the point of most active 
chemical combination under the most favor 
able conditions, having at the same time de 
rived almost or quite its entire heat from the 
intercepted heat that would otherwise have 
been lost from the furnace by radiation. 
The infusible or less fusible material or 

materials may be fed in through an inlet a, 
Fig. 1, in the upper part or dome c of the 
furnace, or a suitable opening otherwise lo 
cated, if preferred, into an upper chamber 1, 
communicating at bottom with the working 
chamber 2, and these materials, descending 
upon the fragmentary conducting material i 
or upon the electrodes d e and fg, become 
heated to a temperature adapted to make them 
combine with said fusible material or mate 
rials fed in through the hoppers n, p, and q, 
as aforesaid. The infusible or less fusible 
materials may also be heated by the direct 
action of the current owing to the resistance 
they offer to its passage through the mass 
and may thus be a factor in the conversion 
of electricity into heat in the furnace, or they 
may be acted on by constant-current elec 
trolysis, as aforesaid. 
To operate the furnace, the electrodes de 

andf g are properly set in their positions and 
electrically connected with a dynamo or dy 
namos of sufficient power. A quantity of the 
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more fusible material to be used in the reac 
tion is filled in below and beyond the elec 
trodes as high as may be deemed desirable, 
and the passages O, r, S, ti, and at are filled 
With the same. A suitable Supply of the 
fragmentary conducting materiali is next ar 
ranged, as desired, around and upon the elec 
trodes, and the pipes ke are filled with the same 
as far up as is deemed advisable. A supply 
of the infusible or less fusible material or 
materials is then placed upon the conducting 
materiali and the electrodes and the furnace 
wholly or partly filled with the same, as may 
be desired. The current may then be turned 
on. As work proceeds fresh materials are 
added from time to time, as required, through 
the respective hoppers and openings provided 
for that purpose, and are fed automatically to 
Ward the heat Zone by gravity, thus insuring 
the continuity of the operation. The gases 
and vapors make their way out of the furnace 
through a pipe ac, Fig. 1, which maybe con 
nected to condensers or other suitable appa 
ratus to utilize such gases and vapors. 
The lower part of the working chamber 2 

constitutes the ash-pit of the furnace, which 
may be cleaned out through one of the side 

- Openings 7, When this becomes necessary, by 
removing its closure-plate and electrode. Be 
neath the floor of the ash-pit a drainage-duct 
2', covered by loose bricks, extends to one side 
of the furinace for draining of the liquid con 
tents of the ash-pit when the operation of the 
furnace is to be suspended long enough to 
make such drainage desirable. 
A specific example of the usefulness of this 

furnace is afforded by the manufacture of 
bisulfid of carbon. In this case sulfur is 
placed in the bottom of the working cham 
ber 2 of the furnace and as far up around the 

The 
fragmentsi of broken carbon or coke are then 
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placed upon and between the electrodes de 
and fg, and charcoal or such other form of 
carbon as may be used for conversion (here 
inafter spoken of simply as “charcoal) is 
placed upon the whole in the body of the fur 
nace to keep the fragmentsi from packing too 
thick, which would enable the electric cur 
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rent to find its way too easily through the 
furnace. As the filling proceeds the pipes lic 
are filled with the fragments i and the shaft 
or upper chamber 1 of the furnace is filled 
with the charcoal. Sulfur is then or mean 
while filled into the chambers , S, t, and u, 
and into the passages O through their respec 
tive hoppers, and the electricity is applied 
through the electrodes de and fg. The al 
ternating current is preferably employed in 
this reaction. The sulfur within the working 
chamber 2 soon becomes melted, and its level 
rises more or less nearly to the top of the 
electrodes. Being a non-conductor of elec 
tricity, the sulfur itself thus becomes a regu 
lator of the electric current in a most effect 
ive manner. As it approaches the heat zone 
the top of the molten mass of sulfur be 

s 

comes vaporized and the vapor rises through 
the subjacent charcoal. The charcoalin due 
time becomes sufficiently heated to combine 
with the sulfur vapor, with the formation 
of bisulfid-of-carbon (CS) vapor, which as 
cends through the charcoal above it, finally 
passing out through the pipe ac' to any suit 
able condenser adapted to condense the same 
to liquid. Charcoal and sulfur and the frag 
ments i are fed into the furnace from time to 
time as required through the inlet ac and 
through the pipes k and hoppers n, p, and (), 
and so the operation is made continuous. 
The term “iron’ is herein used for iron or 

steel. The furnace may be oval or elliptical 
in cross-section as the equivalent of “round,” 
and valves of any suitable form are consid 
ered equivalents of the “plugs' 17. 
One pair or more than two pairs of elec 

trodes may be provided. The passages r, S, t, 
and u may be more or less than four in num 
ber, and other like modifications will suggest 
themselves to those skilled in the art. 
Having thus described said improvement, 

I claim as my invention and desire to patent 
under this specification 

1. An electric furnace having, in combina 
tion, a metallic shell, a Working chamber 
within the same, means for supplying said 
chamber with material for treatment and for 
discharging the product, electrodes opposed 
to each other within said chamber, conductors 
connecting said electrodes with a suitable 
generator of electricity, means for sealing and 
insulating said conductors, downwardly-ex 
tending passages located and discharging 
above and upon said electrodes respectively, 
and metallic pipes, attached to and insulated 
from said shell, communicating with said 
passages at top, and adapted for Supplying 
the same by gravity with carbon fragments 
for directing and regulating the electric cur 
rent. 

2. An electric furnace having, in combina 
tion, a metallic shell, a refractory lining, a 
working chamber surrounded and in part 
overhung by said lining, means for supply 
ing said chamber with material for treatment 
and for discharging the product, electrodes 
opposed to each other within said chamber, 
conductors connecting said electrodes with a 
suitable generator of electricity, means for 
sealing and insulating said conductors, down 
Wardly-extending passages within said lining 
located and discharging above and upon said 
electrodes respectively, and metallic pipes, 
attached to and insulated from said shell, 
communicating with said passages at top, and 
adapted for Supplying the same by gravity 
With carbon fragments for directing and regu 
lating the electric current. 

3. An electric furnace having, in combina 
tion, a working chamber, means for supplying 
the same with material for treatment and for 
discharging the product, electrodes opposed 
to each other within said chamber, conductors 
connecting said electrodes with a suitable gen 

75 

95 

? ? ? 

IOS 

II II CD 

II5 

I 25 

  



? 

35 

40 

45 

5? 

55 

erator of electricity, a metallic shell having 
openings to admit said electrodes, metallic 
frames surrounding said openings and at 
tached externally to said shell, metallic clo 
sure-plates attached externally to said frames 
and having means for sealing said conductors, 
and insulation between said shell and frames 
and between said frames and plates. 

4. An electric furnace having, in combina 
tion, a Working chamber, means for supplying 
the same with material for treatment and for 
discharging the product, electrodes opposed 
to each other within said chamber, conductors 
connecting said electrodes with a suitable gen 
erator of electricity, a metallic shell having 
openings to admit said electrodes, metallic 
frames surrounding said openings and at 
tached externally to said shell, metallic clo 
Sure-plates attached externally to said frames 
and provided with glands through which said 
conductors extend, insulation between said 
shell and frames and between said frames and 
plates, and insulating-wrappings forsaid con 
ductors extending through said glands. 

5. An electric furnace having, in combina 
tion, suitable walls, a working chamber stur 
rounded and in part overhung by said walls, 
means for supplying said chamber with ma 
terial for treatment and for discharging the 
product, electrodes opposed to each other 
within said chamber and composed of body 
portions and conductor-rods, side openings in 
said walls for the admission of said electrodes, 
and downwardly-extending passages in said 
walls in communication with said side open 
ings, adapted for the admission thereto of 
fusible material which in melting will cool 
said conductor-rods. . 

6. An electric furnace having, in combina 
tion, suitable walls, a Working chamber sur 
rounded and in part overhung by said walls, 
means for supplying said chamber with ma 
terial for treatment and for discharging the 
product, electrodes opposed to each other 

688,364 

electricity, and means for discharging the 
product of the furnace. 

8. An electric furnace having a working 
chamber, walls surrounding said chamber, 
means for supplying said chamber with ma 
terial for treatment, comprising two or more 
passages one within another within said walls, 
each extending downwardly and around said 
chamber, and having separate communica 
tion there with, and adapted to feed material 
to the heat Zone of the furnace, and when 
filled with such material to successively in 
tercept the heat radiating from said chamber 
and to return the same to said chamber, elec 
trodes opposed to each other within said 
chamber, conductors connecting said elec 
trodes with a suitable generator of electricity, 
and means for discharging the product of the 
furnace. 

9. An electric furnace, having a working 
chamber, walls surrounding said chamber, 
means for supplying said chamber with ma 
terial for treatment, comprising two or more 
concentric passages Within said Walls, each 
extending downwardly and around said cham 
ber, and having separate communication 
there with, and adapted to feed material to the 
heat Zone of the furnace, and when filled with 
such material to successively intercept the 
heat radiating from said chamber and to re 
turn the same to said chamber, electrodes op 
posed to each other within said chamber, con 
ductors connecting said electrodes with a suit 
able generator of electricity, and means for 
discharging the product of the furnace. 

10. An electric furnace comprising base and 
body portions, round in cross-section, having 
shouldered walls, a working chamber within 
said base, means for supplying said chamber 
with material for treatment, including two or 
more concentric passages within said walls, 
each extending downwardly and around said 
chamber, the innermost of said passages sur 
rounding said body portion, means for feed 

within said chamber and composed of bodying such material into the respective passages 
portions and conductor-rods, side openings in at top, ducts connecting the respective pas 
said Walls for the admission of said electrodes, 
downwardly-extending passages in said walls 
in communication with said side openings, 
adapted for the admission thereto of fusible 
material which in melting will cool said con 
ductor-rods, external hoppers for the intro 
duction of such fusible material, and means 
for regulating the feed of such material. 

7. An electric furnace having a working 
chamber, walls surrounding said chamber, 
means for Supplying said chamber with mate 
rial for treatment, comprising downwardly 
extending passages within said walls, sur 
rounding said chamber and in communication 
there with, whereby when filled with fusible 
material said passages form a non-conduct 
ing jacket for the furnace and serve as heat 
economizers, electrodes opposed to each other 
within said chamber, conductors connecting 
said electrodes with a suitable generator of 

sages at bottom with said chamber, elec 
trodes opposed to each other within said cham 
ber, conductors connecting said electrodes 
with a suitable generator of electricity, and 
means for discharging the product of the fur 
Ih8???. 

11. An electric furnace having, in combina 
tion, shouldered walls, a working chamber 
within said walls, means for supplying said 
chamber. With material for treatment coln 
prising downwardly-extending passages with 
in said walls, surrounding said chamber, 
shoulder-supported hoppers for the introduc 
tion of fusible material into said passages at 
top, ducts between said passages at bottom 
and said chamber, electrodes opposed to each 
other within said chamber, conductors con 
necting said electrodes with a suitable gen 
erator of electricity, and means for discharg 
ing the product of the furnace. 
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2. An electric furnace comprising base and 
body portions having shouldered walls, a 
working chamber within said base, means for 
supplying said working chamber with mate 
rials for treatment including an upper cham 
ber within said body portion and passages 
within said walls extending downwardly and 
around said working chamber, means for feed 
ing such materials into said upper chamber 
and into said passages at top, ducts connect 
ing said passages at bottom with said work 
ing chamber, electrodes opposed to each other 
Withinsaid Working chamber, conductors con 
necting said electrodes with a suitable gen 
erator of electricity, and means for discharg 
ing the product of the furnace. 

13. An electric furnace comprising base and 
body Walls and a dome, a working chamber 
and ash-pit within said base-walls, a charcoal 
chamber within said body-walls in commu 
nication with said working chamber, down 
wardly-extending sulfur-passages within said 
walls, means for introducing the respective 
materials into said charcoal-chamber and into 
said sulfur-passages at top, ducts connecting 
said passages at bottom with said working 
chamber, electrodes opposed to each other 
withinsaid working chamber, conductors con 
necting said electrodes with a suitable gener 
ator of electricity, and suitable pipe connec 
tions, leading from said dome, whereby the 
gaseous products may be removed and col 
lected. 

14. An electric furnace having, in combina 

tion, a Working chamber, means for Supply 
ing the same with material for treatment and 
for discharging the product, electrodes op 
posed to each other within said chamber, con 
ductors connecting said electrodes with a suit 
able generator of electricity, a metallic shell, 
a flexible lining of insulating material, and a 
refractory lining, within said insulating-lin 
ing, serving to hold said insulating-lining in 
contact with the inside of said shell, and form 
ing the walls of said working chamber. 

15. An electric furnace having, in combina 
tion, a working chamber, means for Supply 
ing the same with material for treatment and 
for discharging the product, electrodes op 
posed to each other within said chamber, con 
ductors connecting said electrodes with a suit 
able generator of electricity, a metallic shell 
having openings to admit said electrodes, me 
tallic frames surrounding said openings and 
attached externally to said shell, an insulat 
ing-lining of said shell extended within said 
frames, metallic inner frames holding the 
edges of said lining in place within the frames 
first named, metallic closure-plates attached 
externally to said frames first named, and in 
sulation between said shell and first-named 
frames and between the latter and said plates, 
substantially as hereinbefore specified. 

EDWARD R. TAYLOR. 
Witnesses: 

M. F. HOBAIRT, 
O. M. HIOBART. 
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