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(No specimeng,)

———— — [

To all whomv it may coriceriv:

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 the Art of Producing Chem-
icalsin Electric F'urnaces, of which the follow-
ing 1s a specification.

T'his invention relates to utilizing electric
furnaces of suitable construction f01 redue-
ing mineral substances and effecting chem-

.ieal reactions and conversions demanding

heat by the aid of electricity.

The invention consists in certain novel
processes by which such furnaces are worked
in conjunction with certain materials sup-
plied thereto or fed into the same and with
the electrie current, 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 furnace, to provide forthe use of constant-
carrent electrolysis where this action is de-
sirable, as well as resistance heating and the
are, to keep the electric conductors cool,. to
intercept and carry back inte the furnace
heat that would otherwise be lost by radia-
tion, to avo:id cooling the more highly heated

inner part ¢f the furnace by the sudden in-

troduction of cold raw material, to insure the
continuity of the operation, and, specifically,

to produce in this manner, by a continuous

operation, bisulfid of carbon, (CS,,) whereby
the same isadapted to be manufactured on a
large scale with economy.

Fo ar sheets of drawings acecompany this
specification as part thereof. -

Sheets 1, 2, and 3 of the drawings corre-
spond with those accompanying my previous
specification forming part of my application
for patent filed the 21st day of December,
1399, Serial No. 741,195. The peculiar elec-
tric furnace there shown forms no part of the
presentinvention, but is the apparatus which
I have-designed for carrying into effect the
aforesald processes in which the present in-

- vention consists.

Figures1and 2 on said sheets are sectional
elevations of said electrie furnace, and the
former 1llustrates its operation. Fig. 3 rep-

resents a horizontal section through one side

| against the lealkage of electricity.

of the furnace on the line A B, IFigs. 1 and 2
Fig. 4 represents a horizontal section throunh
the same side of the furnace on the line C D

Kigs. 1'and 2. Fig. 5 represents a houaonml
section on the 1ine EIf, Figs. 1 and 2. Iigs.

6 and 7 are respecti Vely a vertleal section and
a plan view, on a larger scale, of one of the
pipes for feedmﬂ' frag mentary conducting
material to the electlodes shown in Fig. 1

Kigs. 8 and 9 are respectively a secmonal de-
tail and aface view, on the same scale as Figs.
6 and 7, of the closure-plate and its appurte-

nances at one of said electrodes, and g, 10

represents an enlargement of a Dortmn of
Fig. 8. Rigs.1land 12, Sheet 4, are diagram-
matic plan views of the interior of the fur-
nace, the latter including a current-changer
for varying the pathsof the electric current,
1eplesented by broken lines in these figures;
and Fig. 13 18 a diagrammatic elevation of
the fumme, showing a condenser coupled
thereto. The broken linesGH and I J, Fig.

5, indicate the planes of section in Fig. 1 and

Fig. 2, respectively.

Like letters and numbers refer to like parts
in all the figures.

The suitable electric furnace represented
by the drawings is preferably and conven-
lently of an upright or stack form and of
three diameters at successive hejghts, as
shown in Figs. 1 and 2, and round in e¢ross-
section, as represented by Figs. 3, 4, and 5,
with annular horizontal shoulders 1 and 2
connecting the base ¢, body 0, and dome ¢,
and 1t comprises an iron shell common to all
and a chambered refractory lining of fire-
brick or 1ts equivalent extending upward to
a sufficient extent above the top ef sald body
b, as indicated, respectively, at 3 and 4.

The electmdeb 1m pairs are shown at d and
¢ and at fand ¢ 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 1n the furnace-wall by a me-
tallic closure-plate /i, attached to a metallie
frame ¢ (Compare Figs. 8,9,and 10.) Each
closure-plate is constr m:,ted w1th a packing-
oland 8, with openingsin the gland and plate
Lar ae enouwh to permit the eonduetm rods 6
to be Wiapped Wlth 1nsulating material 9,
FFigs. s and 9,s0 as to be insulated therefrom
Theinsu-
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lation 9 preferably consists of alternate lay-
ers of mica and asbestos, and like insulation
10, Figs. 8§ and 10, is interposed between the
shell of the furnace and said frame ¢ and with-
in this frame, where it is held in place by a
metallic inner frame 11, Fig. 10. "Theinside
of the furnace-shell 3 is also preferably pro-
vided throughout with a lining 12, Iigs. S and
10, of asbestos or other suitable insulating
material, and the same is extended within
the frames 7 and secured by metallic inner
frames 13.. A sheet 14, Figs. § and 10, of as-
bestos or other suitable insulating material,
also covers the whole inside face of each clo-
sure-plate /i, extending between the same and
the frames 2 and 13 behind it, and thus insu-
lating the plate from said frames and sepa-
rating therefrom any materials that may work
back to the plate from the interior of the for-
nace. When the electrodes and closure-
plates are in place, the sockets oi the glands
S are packed with asbestosor the like and are
then screwed tight, thus sealing the conduec-
tors against the escape of liquid or gaseous
contents of the furnace around them and
against the admission of air. Bolsters 15, IFig.
1, within the side openings 7, assist to sup-
port the terminals in horizontal position in-
side the furnace.

In operation the electrodes preferably coact
with broken or scrap conducting materials,
(represented at 9 in Fig. 1,) which may pref-
erably be coke or scrap-carbon, broken into
fragments of suitable size to feed through
pipes &, [figs. 1,6, and 7, and passages [, Figs.
1 and 3, leading from said pipes, without clog-
ging said pines and passages. Kach of the
pipes k& is held upright in a curb m, Figs. 6
and 7, attached to the furnace-shell on the

shoulder 1, as in Fig. 1, and insulated there-.

from by a sleeve 16, IFigs. 6 and 7, of asbestos
or other snitable material. Said fragmentary
conducting material 7, Fig. 1, fallingupon and
ovor theelectrodes, protectsthelatter from ex-
cessive wear, and byregulating and arranging
the same within the furnace it may also be

made to perform the office of regulating the

current of electricity supplied to the furnace,
so as to obviate moving the electrodes for this
purpose. The streams of fragmentary con-
ducting material from the several pipes may
be fed in and arranged to fall together over
and between the electrodes, sothat the elec-
tricity will at the thinnest points be converted
into heat by reason of the greater resistance
opposed to its passage, or they may be regu-
lated to so fall that a series of electrie ares
shall be produced and the electricity con-
verted 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 accomplisheéd. |
The shoulder 1 of the furnace 1s farther
provided with hoppers »n, I'ig. 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

702,117

| purpose of keeping said conductor-rods cov-

ered with material required for or that will
not interfers with the main operation that is
to take place in the farnace, and which will
melt at a moderate temperature and in melt-
ing will have a tendency to keep said con-
ductor-rods cool. |

The shoulders 1 and 2 are provided, re-
spectively, with hoppers p and ¢, Fig., 2, of
another class, each of the former communi-
cating with three concentric passages 7, s,

and 7, Figs. 2 to 9, and said hoppers ¢ com-

municating with a passage 1, Ifigs. 2 to 9,
that sarrounds the interior.of the body O and
extends downward within the base ¢ concen-
tric with said passages 7, s, and {. The ob-
ject of these hoppers and passages In com-
mon is to surround the interior of the furnace
with walls of an easily-{usible material or
materials, such as above described with rei-
erence to the hopper n 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 es-
cape through its sides and that would other-
wise belost byradiation. Thedischarge {rom
said passages 7, 8, {, and 14 into the interior of
the furnace is through duets v and w, If1g. 5,
affording direct communication between each
part ol each passage at bottom and said inte-
rior.

T'he hoppers n, p, and ¢ are 1 common
riveted fast upon the furnace-shell 8 and
provided with feed-regulating plugs 17, Ifigs.
L and 2, fitted to holes in said shell that com-
municate with their respective passages, and
said passages [, o, 7, s, {, and w 1n common
are formed in the process of building the lin-
ing 4 or lining up the furnace with fire-brick
or its equivalent, as aforesald. The fusible
material introduced by way of said hoppers
n, P, and ¢, passages o, 7, s, t, and ¢, and
ducts v and w is at the same time melted or

fused preparatory to its taking its part in the
reactions provided for within the working

chamber z, and thisis accomplished so grad-
ually 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 fusi-
ble material may thus be partly or wholly
vaporized before the hottest part or heat zone
of the furnace is reached, and under these
circumstances it reaches the point of most
active chemical combination under the most
favorable conditions, having-at the same time
derived 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 ma-
terials may be Led 1n through an inlet @, Iig.
1, in the upper part or domec of the furnace,
or a suitable opening otherwise located, it
preferred, into an upper chamber 4, commu-
nicating at bottom with the working cham-
ber z, and these materials descending upon
the fragmentary conducting material 7 or
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upon the electrodes d eand ¢ become heated
to a temperature adapted to make them com-
bine with said fusible material or materials
fed in through the hoppers n, p, and ¢, as
aforesaid. 'The infusible or less fusible ma-
terials may also be heated by the direct ac-
tion 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 d e
and f g are properly set in their positions and
electrically connected with adynamo ordyna-
mos of sufficient power. A quantity of the
more fusible material or materials to be used
inthereactionisfilled in belowand beyond the
electrodesashigh as may be deemed desirable,
and the passageso, r, s, 7, and v orsuchof them
as may be required are filled with the same.
A suitable supply of the fragmentary con-
ducting material 7 is next arranged, as de-
sired, around and upon the electrodes, and
the pipes & are filled with the same as far up
as 18 deemed advisable. A supply of the in-
fusible or less fusible material or materials
is then placed upon the conducting material 7
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 areadded from
time to time, as required, through the re-
spective 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 fur-
nace through a pipe «', Fig. 1, which may be
connected to condensers x°, KFig. 14, or other
suitable apparatus to utilize such gases and
vapors.

In beginning the manufacture of bisulfid
of carbon according to this invention sulfar
18 placed in the bottom of the working cham-
ber z of the furnace and as far up around the
electrodes as may be deemed desirable. The
fragments 7 of broken carbon or coke are
then placed upon and between the electrodes
d e and f ¢, and charcoal or such other form
of carbon as may be used for conversion
(hereinafter spoken of simply as ‘‘ charcoal )
1s placed nupon the whole in the body of the
furnace to keep the fragments 4 frecm pack-
ing too thick, which would enable the clectrie
current to find its way too easily through the
furnace. As the filling proceeds the pipes &

are filled with fragments 7 and the shaft or

upper chamber ¢ of the furnace is filled with
the charcoal. BSulfurin crushed condition 1s
then or meanwhile filled into the chambers 7,
s, t, and u and into the passages o through
their respective hoppers, and the electricity
is applied through the electrodes d e and f ¢.
The alternating current is preferably em-
ployed in this reaction. The sulfur within
the working chamber 2z soon becomes melted,

‘may be made to pass as in Iig. 12.

Ju
(-

[ and its level rises more or less nearly to the

topof the electrodes. DBeing a non-conductor
of electricity, the sulfuritself thus becomes a,
regulator of the electric current in a most ef-
fective manner. As it approaches the heat
zone the top of the molten mass of sulfur be-
comes vaporized and the vapor rises through
the superincumbent charcoal. The charcoal
In due time becomes sufficiently heated to
combine with the sulfur-vapor, with the for-
mation of bisulfid-of-carbon (CS,) vapor,
which ascends through the charcoal above it,
finally passing out through the pipe &' to the
condenser z°, Ifig. 14, which condenses the
same to liquid. Chareoal and sulfur and the
fragmentsjare fed into the furnace from time
to time, as required, through the inlet « and
through the pipes /c and hoppers n, p, and ¢,
and so the operation is made continuous.

The feed of the respective chemicals to the
heat zone is rendered more absolutely con-
tinuous and self-regulating by the existence
at all times of a body of relatively fresh char-
coal above the working chamber and in free
communication therewith and of streams of
sulfur in its erushed condition above and in
a fused condition lower down descending by
gravity to the bottom of the working cham-
ber and thencse rising to the heat zone.

Topreventthe formation of piers within the
working chamber z or to burn out piers that
may have formed between the electrodes and
are preventing the regular descent of the fur-
nace charge, provision is preferably made for
varying the paths of the electric current, as
illustrated by Figs. 11 and 12, where the
broken lines represent the electric current.
Ordinarily the electricity is passed between
the respective pairs of electrodes, as in Iiig.
11. DBy changing the electric connections it
Such
change may be manually effected at will by
means of a suitable current-changer ¢', Iig.
12, orit may be antomatically effected at given
periods by known means in order to prevent
the formation of such piers.

The lower part of the working chamber z
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, or
there may be a manhole in the side of the fur-
nace for this purpose. DBeneath the floor of
the ash-pit a drainage-duect 2z, covered by
loose bricks, extends to a discharge-cock (not
shown) at one side of the furnace for drain-
1ng off the liquid contents of the ash-pit when
the operation of the furnaceistobe suspended
long encugh to make such drainage desirable.
Liquid produets or by-products may be dis-
charged inlike manner by means of the drain-
age-duct z', made for this use, of sufficient ca-
pacity, and solid produets or by-products may
be removed by means of such manhole.

It will be understood that the processes
hereinafter claimed and to which the present
invention 1s confined may be carried into ef-
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fect in any electriec furnace whatever that
may be capable of being so worked, and that
the electric furnace abovedescribedisclaimed
in the companion specification hereinbefore
referred fo. |

In regulating the electric current by means
of a bath of melted sulfur or an equivalent
melted non-conducting substance it will be
sufficient—where the electrodes are not hori-
zontal, for example—for the liquid non-con-
ducting substance to be fed into greater or
less contact with one of each pair of elec-
trodes, and other like modifications will sug-
gest 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. The method of producing chemicals in
an electric furnace which consists in intro-
ducing a charge into the furnace, passing a
suitableelectriccurrent throughthecharge by
meansofrelatively permanentelectrodes,con-
tinuously feeding upon such electrodes and
between the sameand the charge fragmentary
conducting material, and regulating the elec-
tric current by means of such fragmentary
material.

2. The method of producing chemicals in
an electric furnace which consists in intro-
ducing the ingredients of a charge into the
furnace, the less fusible ingredient being in-
troduced from above, passing a suitable elec-
tric current through the charge by means of
relatively permanent electrodes, continu-
ously feeding upon such electrodes and be-
tween the same and said less fusible ingre-
dient fragmentary conducting material, and
regulating the electric current by means of
such fragmentary material.

3. The method of producing chemicals in
an electric furnace which consists in intro-
ducing a charge into the furnace, passing a
sultable electric current through the charge
by means of relatively permanent electrodes
and their conductors, fusing in contact with
such conductors fusible material on its way
to the interior of the furnace, and thereby
cooling such conductors.

4. "T'he method of producing chemicals in
an electric furnace which consists in intro-
ducing a charge into the working chamber,
passing a suiltable electric current through
the charge by means of relatively permanent
electrodes and their conductors, fusing upon
the conductors a metalloid on its way to said
chamber,and therebycooling said conductors.

5. Intheart of producingchemicalsinelec-

tricfurnaces, theimprovement which consists
in fusing in contact with the electric condue-
tors streams of fusible material in c¢rushed
condition on its way to the interior of the far-
nace, and thereby cooling said conductors.

6. The method of producing chemicals in
an electric furnace, which consists in gradu-
ally melting fusible material for a given re-
action outside the wall of the working ¢ham-
ber by heat of the furnace that would other-

=
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I wise be lost by radiation, and then vaporizing

the same and combining it with less fusible

| material within such working chamber.

7. The method of producing chemicals in
an electric furnace which consists in intro-
ducing a charge into the working chamber,
passing a suitable electric current through
the charge, gradually melting fusible mate-
rial required for a given reaction within a
passage or passages outside of and surround-
ing the wall of the working chamber by heat
of the furnace that would otherwise be lost
by radiation, and then combining the same
in fused condition with other material within
salid working chamber.

8. Themethod of producing chemicalsinan
electric furnace which consists in gradually
melting fusible material required for a given
reaction within a passage or passages in the
furnace-walls on its way to the inner part of
the furnace, and then vaporizing the same
and combining it with other material within
said inner part of the furnace.

9. The method of continuously producing
bisulfid of carbon which consists in feeding
carbon and sulfur separately and continu-
ously into the working chamber of a suitable
electric furnace and toward a heat zone there-
in, from above and below such heat zone,
there passing through the charge a suitable
electric ecurrent until the reaction is effected,
and carrying off and condensing the U3,
Vapor.

10. The method of continuousiy producing
bisulfid of carboninan electricfurnace which
consists in supplying the working chamber
with carbon, melting sulfur on 1ts way to the
working chamber and feeding it into such
chamber beneath the carbon up to a heat
zone, there passing a suitable electric current
through the charge until the sulfur is vapo-
rized and the reactionis effected, and carrying
off and condensing the CS, vapor.

11. Tnthe continuous production of bisullid
of carbon in an electric furnace, the method
which consists in melting sulfur on its way to

the working chamber, there feeding the same

npwardly to the heat zone and vaporizing it,
feeding carbon downwardly upon the melted
sulfur, and passing a suitable electric current
through the charge to effect the heating.

12. Inthecontinuousproduction of bisulfid
of carbon in an electric furnace, the method
of introducing the carbon and sulfur and reg-
ulating the electric current which consists in
feeding sulfur upwardly to the heat zone
within the workingchamber, there vaporizing
1t, feeding carbon downwardly upon the sul-
fur, introducing between the two conduceting
material in fragments, and passing the elec-
tricity through the furnace by way of said
fragments.

13. In the production of bisulfid of carbon
in an electric furnace, the method which con-
sists inintroducingcarbon and sulfur into the
working chamber, passing therethrough a
suitable electric current, and feeding a por-
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tion of the sulfur upon the electric condue- |

tors so as to melt 1n contact therewith on its
way to the working chamber, for the purpose
of cooling said conductors.

14. In the production of chemicals within
an electric furnace, the method which con-
sists in introducing the charge, passing there-
through a suitable electric current, feeding
into contact with more or less of the working
surface of an electrode a non-conducting lig-
uld, and regulating the electric current by
such contact.

15. In the production of chemicals within
an electric furnace, the method which con-
sists in introducing the charge, passing there-
through a suitable electric current, and main-
taining at any desired level i the furnace,
with reference to an electrode, a bath of a
non-conducting melted substance covering
more or less of the working surface of said
electrode, whereby the electric current is
regulated.

16. In the production of chemicals within

i

o

an electric furnace having horizontal elec-

trodes, the method which consistsinintroduc-
ing the charge, passing therethrough a suit-

able electric current, and feeding melted sul-

fur npwardly more or less nearly to the top
of the electrodes for the purpose of regulating
the electric current.

17. In the production of chemicals within
an electric furnace, the method which con-
sists in feeding a fusible ingredient of the
charge to the heat zone from beneath up-
wardly, feeding aless fusibleingredient down-
wardly tothe heat zone, there passing through
the charge a suitable electric current, and
changing the path of the electric current
through the furnace from time to time to
burn out any piers of said less fusible ingre-
dient that may prevent its regular descent,

and to prevent the formation of such piers.
EDWARD R. TAYLOR.

YWitnesses:
M. K. IHOBART,
O. M. IIOBART.
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