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To all whom it may conceri:

Be it known that I, REUBEN DOOLITTLE, a
citizen of the United States of America, resid-
ing at Chicago, in the county of Cook, in the

5 State of 111111018 have invented a certain new
and useful Process of Manufacturing Car-
bids, of which the following is a deseuptlon

Refej ring to the accompanying drawings,
wherein 1ike reference-letters indicate like or

10 corresponding parts, Figure 1 is a vertical
section of myimproved apparatus. Fig. 2is

a transverse section of the same in line 2 2

“of Fig. 1, and Figs. 3 and 4 are sections show-
ing modiﬁcatmns of the lower part of the ap-

15 paratnq
This invention relateq to a new and im-
proved process for the manufacture of car-
bids, and has particularly in view a continu-
ous process for such purpose.  To this end it
20 18 embodied, broadly, in thoroughly mixing
together pulverized carbon with an oxid of
calcium, strontium, barium, or other suitable

material, then passing/ the mixture in the.

manner hereinafter described and claimed

25 through a suitable furnace, where it is first
preliminarily heated, then submitted to a
sufficiently-high tempel ature to bring about

and

reactions 1mportant in the proee‘ss,"
finally to such a temperature as will result

3o in the formation of a carbid, then drawing off -
the superheated gasesthustreated for further

use, as desired, 1em1nn' the carbid.

In order that the process may be better un- |

derstood, I have shown and deseubed means
35 for carrying out the same.

Referring to the acecompanying d1 awings, -

A repr esents a vertical .chamber surmounted

by a hopper B, provided with any preferred

device tor 1=egu1ating the feeding of the mate-
4o rial into the chamber. For this purpose the

worm € is provided.

- & S are pipesused to admit gas, oil, or other

~fuel near the top of the chamber, a space be-

ing provided around them to admit sutficient

45 air to secure the desired combustion. By
these means the falling material is primarily
~heated and treated by passing through the
- flame, the quality of whieh may be reﬂ*ula,ted
by controlling the admission of the air and of

co the gas, oil, or other fuel. Lower down in

the chamber 1 arrange horizontal electrodes
In the preferred

D in opposing eouples

T

| form a plurality of such couples is used, the

material falling through the contracted space

‘between the ends of the several electrodes as 55

it falls to the bottom of the chamber, Figs. 1
and 2.- The material falls by force of oTrav-
ity, which is aided by a downdraft thi ough
the chamber, caused by drawing off the super-
heated gases below the electrodes through 6o

the gas-pipe E. Any preferred means—such

as a pump, stack, or exhaust-fan—may be
employed to draw off the gases through the
pipe E. The superheated gases thus re-
moved are of value and may be employved for 6 5
various useful purposes. |
It is obvious that the electrical current
may be varied with the separate couples of
electrodes, as desired. Thus they may be ar-
ranged to subject the falling material to a yo
ﬂ*radua,lly -lncreasing Lempemtme until ‘the
necessary action ta-ke's place resulting in a

carbid.

By means of my improved apparatus a per-

fect control of the temperature is secured at 75

various points as the material descends, thus
accomplishing the most perfect and econom-
ical results. The carbids may be removed in
any preferred manner. Thusitmay flowinto

aremovable receptacle T, as shown in Fig. 1, 8o

be tapped out at w, as in Kig. 3, or be dehv-
ered in granular fmm asin I‘lﬂ' 4: the method

of ‘which will be helemaftel more fully ex-
plained.

The mode of opemtwn is as follows: I take 8 g
the proper proportions of carbon and a suit-
able base—forexample,substantially one part

of carbon or coke to two parts of lime—and
after thoroughly pulveuzmn* and mixing the
two together I place them in the hopper B, go
which is regulated to feed the material into
the chamberinacontinuousstream. By “‘con-
tinuous stream?” or ‘“freely-moving stream
orshower” ismeant an unsupported or unim-
peded moving mass, in contradistinction toa o3
mass held in a pan or muffle and simply al- - =
lowed to settle as the material is removed
from underneath. Before beginning tofeed
in the material the chamber is heated to the

‘desired temperature by means of the combus- 100

tion of the fuel through the pipes s s, as de- -
scribed, and also by the aid of the electric
arc. YYhen the chamberreaches the desired
temperature, the material is admitted, the
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stream first passing directly through the flame
and later between the electrodes and thence
to the bottom of the chamber, where it is re-
moved as a carbid. My understanding of the
process and of the chemiecal reactions which
take place is that the first effect of this oper-
ation is the formation of ¢yanogen and acety-
lene, the cyanogen combining with the lime
and forming calcium cyanid, as is now well
understood. By this combination a percent-
age of the nitrogen derived from the atmos-
phere admitted for the purpose of producing
combustion, above referred to, is taken up,
the greater part, together with anyother gases
released, moving onward with the calcium
cyanid. Asthe material comeswithin the in-
fluence of the electrodes, which are especially
arranged and controlled for this purpose, the
falling material passes into a zone of heat, in
which the temperature is sufficient to catge
the decomposition of the calcium cyanid and
ofthecyanogen and acetylene therewith, (sup-
posed to be about 1,775° centigrade.) The
decomposition greatly increases the tempera-
ture, as is well known. Thisinerease of tom-
perature, together with that already caused
by the combustion of the gas and oil before
mentioned, brings the temperature to a point
approximating that necessary to complete the
process in the formation of the carbid, thus
greatly economizing the electrical energy usu-
ally found necessary for that parpose. The
electrical current is managed to secure and
maintain just the temperature necessary to
secure the best results in completing the de-
sired reaction. The superheated gases pass-

ing through this zone of high temperature are

drawn off through the pipe E for use as may
be desired. It will beseen thatthe operation
1s continuous and economical, securing car-
bid of a uniform quality, and resulting also
In a large quantity of superheated oases,
which may be employed for various useful
purposes.

If it be desired to deliver carbid in a granu-
lar form, and thus while heating and secur-
Ing a uniform grade of the product avoid the
necessity and expenseof grinding, 1 construet
the lower part of my furnace with that par-
ticular object in view. In the form shown I
incase the lower part of the chamber in a
cooling jacket or coil O, Fig. 4, through which
a cooling fluid or gas may be circulated, thus
partially cooling the product. Ttisthensub-
Jected to a blast through the pipe F, which
forcesit through the pipe R, still further cool-
ing and granulating it. Plates or grates M,
provided with perforations or elongated open-
Ings, may be employed, if desired, to retard
the flow of the product auring the first cool-
ing and deliver it to the action of the blast in
small streams.

By my improved process I am enabled to

use the raw materials, such as pulverized

slack coal and limestone, the passing of the

- material through the flame being sufficient to

transform the limestone into causticlime, the |
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| reactions taking place aseffectuallyas though

caustic lime was initially used. This en-
ables me to dispense with the expense of first
burning the lime and results in a substantial
saving in the cost of the product.

After thus deseribing myimproved Process
it is obvious various immaterial changes may
be made without departing from the spirit of
my invention. |

Having thus deseribed my invention, what
I claim asnew, and desire to cover by Letters
Patent, is—

1. The herein-described process of manu-
facturing earbids, consisting in first mixing
together pulverized carbon and a suitable
base in suitable proportions, second, passing
the mixture in a shower through a flame,
third, passing the heated mixture and accom-
panying gases through a zone of Increasing
temperature including an electric furnace
where the mixtuare becomes transformed into
a carbld, and, fourth, drawing off the su-
perheated gases and permitting the carbid
to cool, the whole constituting a continuous
Process. |

2. 'I'he herein-deseribed process of manu-
facturing carbids, consisting in first mixing
together pulverized carbon and lime in suit-
able proportions, second, passing the mixture
in a shower through a flame, third, passing
the heated mixture and accompanying gases
through a zone of increasing temperature
including an electric furnace where the mix-
ture becomes transformed into a carbid, and
fourth, drawing off the superheated gases and
permitting the carbid to cool, the whole con-
stituting a continuous process.

5. The herein-described process of manu-
facturing carbids, consisting in first mixing
together pulverized carbon and a caleium-
bearing material in suitable proportions, see-
ond, passing the mixture in a showerthrough
a flame, third, passing the heated mixture
and accompanying gases through a zone of
Increasing temperature including an electric
furnace where the mixture becomes trans-
formed into a carbid, and, fourth, drawing
off the superheated gases and permitting the
carbid to cool, the whole constituting a con-
tinuous process.

4. The herein-deseribed process of manu-
facturing carbids, consisting in first mixing
together finely-divided carbon and an alka-
linesubstancein suitable proporiions, second
subjecting the said mixed carbon and alkkaline
substance to the direct action of a flame, third
passing the heated mixture and accompany-
Ing gases through ares of increasing tem pera-
ture sufficient to transform the mixture into
a carbid and fourth, drawing off the heated
gases and permitting the carbid to cool, the
whole constituting a continuous process.

5. 1he herein-described process of manu-
factaring carbids, consisting first in mixing
together finely-divided carbon and an alkaline
material, second passing said mixture in a
freely-moving stream successively through
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arcs of increasing temperature whereby the
temperature of the mixture and accompany-
ing gases 1s gradually increased to a degree
of heat sufficient to effect the formation of
carbid,and third, drawing off the heated gases
and permitting the carbid to cool, the whole
constituting a continuous process.
6. The herein-described process of manu-
facturing carbids consisting in subjecting a

- 10 moving body of carbid-producing material to

| the action of heat, passing the material sue-

cessively through ares of increasing tempera-
ture until a temperature is reached which is
sufficient to effect the formation of carbid and
finally permitting the same to cool.

REUBEN DOOLITTLE.

Witnesses:
JOHN W. HILL,
L. A. GARDINER.
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