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Patented Nov. 28, 1905.

Aypplication filed June 9, 1902, Renewed February 8, 1904. Serial No. 192,715,

Lo all whome 16 My coneeri:

Be it known that I, Epwarp R, TaYLOR, a

- 2: a round (01 BQUIV‘Llth) shape 1n cross-sec-

tion, as represented by Fies. 8 and 4, with

citizen of the United States of America, and a | horizontal shoulders 1 and 2 connecting the

resident of Penn Yan, in the State of New
York, have invented a new and useful Im-
provementin Methodsof Producing Chemicals
in Klectric Furnaces, ot which the followmﬂ is
a specification.

This invention relates primarily to the pro-
duction of bisulfid of carbon (CS:) by a con-
tinuous process, but 1s applicable in part to
other reactions and reductions.

The present invention consists in a novel
method of disposing of the residue 1n such
chemical reactions and reductions in electric
furnaces, as hereinafter set forth and claimed.

The object is to fuse within the furnace and
to discharge in fused condition the residue
from the carbon and sulfur in the process of
making bisulfid of carbon and like difficultly-
fumble materials that are liable to accumulate
in the bottom of the working chamber of an
electric furnace.

Two sheets of drawings accompany this
specification as part thereot

Referring to thedrawings, Figure 1 1s a ver-
tical section of an electric turnace suitable for
carrying Into effect the present invenf{ion,
showing the same charged and in oljemtlon,
and Fie. 2 1s a vertical section through such
furnace, empty, in a plane atan angle of forty-
five degrees to the plane of Fig. 1. Xig. 3
represents a horizontal section through one

‘side of the empty furnace on the broken line

3, Fig. 1. TFig. 4 represents a horizontal sec-
tion through the empty furnace on the broken

line 4, Fig. 2, indicating the planes of Higs. 1 |

and 2, respectively, by broken lines 1 and 2.
Fio. 5 represents a section through one of the
electrode-conduits on a larger scale, and Fig.
6 isa perspective view of one of the electrode-
conduits detached.

Like letters and numbers refer to like parts
1n all the ficures.

The furnace above referred to and herein-

after incidentally described 1is the subject-
matter of a companion spectfication forming
part of an application for United States Pat-
ent, filed the 4th day of April, 1901, Serial No.
54,828, and renewed the 2d day of January,
1902, Serial No. 88,042, (Patent No. 706,128,

dated the bth day of August, 1902.) Its fea-

tures of construction comprise a preferred

upright or stack form, with three diameters

at successive heights, as shown in Figs. 1 and

base @, body 4, and dome ¢; an iron shell 3
common to all; a chambered refractory lining
4. of fire-brick or its equivalent, extending
upward to a suflicient extent above the top of
said body 0, stufling-boxes b in diametrically
opposite pairs on said shell 3, through which
insulated conductors d, e, 7, and ¢ extend into
the furnace from a suitable generator of elec-
tricity; suitable insulation 6 between said shell
3 and lining 4 throughout; a central working
chamber 7 within said base ¢, a commodious
feeding-chamber 8 extending downwardly to
the working chamber and in free communica-
tion therewith: aninlet /4 tosaid feeding-cham-
ber through said dome ¢; spaces 9, 10, 11, and
12 concentric with sald feeding and working
chambers and with each other within the fire-
brick lining of the walls; hoppers ¢ and 7, Ifig.
2. upon sald shoulders 1 and 2, respectively,

provided with plugs 13, 14, 15, and 16, which

respectively open and close the inlets into said
spaces 9, 10, 11, and 12 for the admission of
fusible material for a given reaction or reduc-
tion: acap £, Fig. 1, to open and close said in-
let & for an infusible or less fusible material
for the reaction or reduction, and an outlet /
leading from said dome ¢ for the discharge
of gaseous material.

The lower shoulder 1 of the furnace 1s fur-
ther provided th hoppers m, Kig. 1, above
the several stuffing-boxes 5, plomded with
plugs 17 tor the admission of fraomentary
conductive material fu;mpted to constitute seli-
renewing electrodes in the working furnace,
as represented at D and E, Fig. 1, and pas-

sages 72 extend downwardly from such 1nlets

within the brickwork of the base of the fur-
nace.

Conduits o, (shown in detail by Figs. 5 and
6,) constructed of conductive material, are ar-
ranged in continnation of said passagesn with-
in the brickwork of the base and eleatrically
attached, as in Fig. 5, to the several conduc-

tors d, e. £,and ¢g. Iach of these conduilts 1s

preferably composed of a trough-shaped cast-
ing 18, Fig. 3, of suitable metal, forming back
and side walls, and a lining 19, Fig. 5, of car-
bon brick, and 1s, furthermore, preferably
constructed with the lower part 20, Fig. 6, of
its back wall and the lining thereof at an an-
ole to retard the descent of the fragmentary
conductwe material throucrh the condmt and
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1n the bnclm.?orh of the furnace-walls.

&2

to direct the same inwardly toward the mid-

dle of the working chfunbel the several con- |

duits being armnwed at the sides of the fur-

ably with the uppel portions of their l}fwl\
walls slightly inclined inward, as in Fie. 1
Lo prevent or resist the passage of the elec-
tric current duectly from side to side of the
turnace or to aid in thus confining the cur-
rent to the electrodes at this point, protective
walls ¢, Figs. 1, 2, and 8 and Fig. 5, of non-

conductive mateua_l such as fire- bllch, are in-

terposed between the several conduits o and
the middle of the furnace and are preferably
and conveniently directly superposed, so as to
bridge the open side of each conduit, as in
Fig. 5, from its upper end, where the elec-
tric conductor 1s attached to its back, to the
he
condult recedes, as shown at 21 in Fig. 6. to
conform 1t to the preferred sphermdal sln )e
of the working chamber. (Compare Fig. 1 )

Feeding themselves by eravity the elu}-
trodes D E descend into the bottom of the
working chamber 7 from the outlets of said
condmLs o and flow toward each other, as rep-
resented 1n Fig. 1, being naturally thinnest
where they come t()D ether ,and thus affording

the necessary resistance at this point to con-

vert the electrlclw into heat. The heat zone
of the furnace is thus located at the bottonm.

To provide for further protection to the
several conduits 0 and for the regulation or
control of the operation of the furnace with-
out mterfering with the continuity of such

operation, feed- -pipes s, Kig. 1, are mounted
on sald ]OWBI shouldet 1 ot the furnace be-

tween the last-mentioned hoppers 2. and the

body 4, and passages # are formed in the shoul-
cler portion of the iron shell and in the brick-
work of the base ¢ leading from said pipes s
into the working chamber 7, as shown in Figs.
1and 2. Either conductwe or non-conduct-
1ve material of any suitable kind that will feed
through said pipes sor their equivalent may he

Sllpphed thereto and fed by gravity throueh
said passages 7 1nto the working chamber im-

mediately in front of each or any of the elec-
trodes at will. Such supplemental material
1s represented at C in Fig. 1.

The carbon, such as charcoal or coke, and
the crushed sulfur for the bisulfid of carbon
reaction are represented, respectively. at A
and B in Fig. 1, the former as descending
within said’ feedmu -chamber 8§ and the latter
lling the innermost 12 of said spaces with-
The
introduction of the carbon into the working
turnace is conveniently facilitated by a lmp-
per » and bell » within the dome ¢ above said

gas - outlet /. The crushed sulfur intro-
duaed into any or all of said spaces 9, 10,
11, and 12 is fused therein by heat of the fur-
nace that would otherwise be lost by radi-
ation, such spaces surrounding the working
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fo

(,as 1n Mg, 3 and Fie. 4, and de-
by gravity toward the heat zone, where
borized simultaneously with the heat-
g of the earbon, and the reaction is thus
continuously effected.

The two outer spaces 9 and 10 prefera,
discharge into the working ch &m])el in the
1)Lme of the heat zoune throueh ducts 22, T 108,
2 and 4, and the two inncr spaces 11 and 192
clischarge above the heat zone at different
heights through outlets 23 and 24, Figs. 2 and
3, cumnned in different ve Itlchl 1)]:111@% SO
that the fused sulfur may run down the inner
walls of the furnace toward the heat zone in
separate streams, and thus distribute its cool-
Ing and preserving effect.

By feeding the self-renewing electrodes into

the bottom of the wor king chamber and PASS-
ing the electric current thmuuh the same, as
dfme%fud the residue from Lh_e carbon ‘md
sulfur that would otherwise accumulate there
as an ash may be and 1s fused by a suflicient
current therethrough, and other like diffi-
cultly fusible matter may be fused in 1

chamber
sceends

ke man-

ner. By thus periodically disposing of the
ash 1n the production of bisulfid of carbon the

occaslonal cooling down to dispose of the ac-
cumulations of ash is dispensed with and the
continuity of the pl ocessis promoted. A tap-
hole =, Figs. 1, 3, and 4, normally closed by a
stopper z, DIOVI(IGS for periodically discharg-
g such fused residue or product. buch-m.p-
hole 2 may preferably be arranged in a differ-
ent plane instead of beneath one of the electric
conductors, where it is shown for convenience
of 1llustration. The furnace may be square
or of other shape in eross-section. The spaces
J, 10, 11, and 12 within the walls may be in-
ueased or reduced in number. There may
be but one pair of electrodes or more than two
pairs, and other lile modifications of the fur-
nace will sugoest themselves to those skilled
in the art.

The present invention conslst.s exclusively
in the novel method of treating the residue
carried into effect by said furnace, as herein-
after claimed.

The novel process or method of forming
self-rencwing electrodes and of contumouslv
cffecting reactions and reductions by means
of such electrodes, mc.uding the production

of bisulfid of carbon (CS:) by such process o1

method, 1s helel}g‘f disclaimed in favor of the
Speu[mablon forming partof my divisional ap-
plication, {iled the 24th of January, 1902, Se-
rial No. 91,114, of which the 11)1::]1(,{%1011 of
which the present specification forms part is a
division. Theturnaceasa machine or appara-
tus, with every novel feature thercot,is hereby
dlschmled n favor of said companion speci-
fication for mmo part of said renewed applica-
tion, Serial No. 38,042, (Patent No. 706,128,
cdated t
as originally presented said PIrOCess ‘lpphctt—
tion, serial No. 91,114, is a division.
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Having thus described said improvement,
I claim as my invention and desire to patent
under this specification—

1. In the art of producing chemicals in an
electric furnace, the process which consistsin
feeding fragmentary conductive material into
the bottom of the working chamber, charging
said chamber with material capable of pro-
ducing a gaseous product, passing a sultable
electmc current through such charge by means
of said fragmentary conductive ma,teri.ztl dis—
charging a gaseous product, fusing the resi-
due by a sutlicient current therethrouoh and

drawing off such residue in fused eondltlon.

9. In the art of making bisulfid of carbon
in an electric furnace, the process which con-
gists in feeding fragmentary conductive ma-
king cham-

terial into the bottom of the wor

ber, continuously supplying said chamber
with carbon and sulfur, passing a suitable
electric current through the same by means
of said fragmentary conductive material, dis-
charging the bisulfid of carbon, fusing the
residue by a sufficient current therethrough,
and drawing off such residue in fused condi-
flon.

3. In the art of making bisulfid of carbon
in an electric furnace,the improvement which
consists in fusing the residue from the car-
bon and sulfur within the furnace and remov-
ing the same from the furnace in fused con-
dition, substantially as hereinbefore specified.

. EDWARD R. TAYLOR.
Witnesses:

M. F. HoBArr,
O. M. HoBARrT.
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