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To all whom it may concerwn:

Beit known that we, JOAN ZIMMERMAN and
ISEDORE SOL PRENNER, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented cer-
taln new and useful Improvements in Appa-
ratusfor Producing Caleium Carbid, of which
the following 1s a specification.

Our invention relates to that class of appa-
ratus in which a mixture of lime and carbon
may be introduced and subjected to the heat
of an electri¢c arc for the purpose of melting
the same and forming the material known as
““caleium carbid.”

‘The principal object of our invention is to
provide a simple, economical, and efficient
electroheating furnace for the production of
caleium ca,rbld

A further object of ourinvention is to pro-
vide a furnace for producing calcium carbid
with mechanism for feeding the mixtare of
lime and carbon continuously into position
between the arc and from below the arc.

Other objects of the invention will appear
from an examination of the drawings and the

following description and claims.

The invention consistsin the features, com-
binations, and detaills of construction and ar-
rangement hereinafterdescribed and claimed.

In the accompanying drawings, Figure 1 is
averticalsectional elevation of afurnace con-
structed 1n accordance with our improve-
ments; [ig. 2, a vertical sectionalelevation of

! porbion of the furnace, taken on the irregu-

lar line 2 of Fig. 1; and Fw 3, a sectional de-
tail view of a modl atlon helemaf‘uw de-
scribed.

In the produection of calciuam carbid by the

electromelting process it 1s well known that

there are various objections and disadvan-

tages attending the same, the prinecipal one

being the waste of heat due to the fact that
the process has to be carried on intermittently

and that the entire heat of the arce is not util-

ized. Further,the old type of furnace must

always be accessible, so that considerable
waste 18 entalled owing to the loss of radiant
energy. |

The pl‘mmp&l object of our invention there-
fore 1s to provide a simple, economical, and
efficient electromelting furnace for the pro- |
duaction of caleinm carbid and to provide it

-

with means for feeding the mixture from be-
low, so that as it is fed to the arc it com-
pletely fills the same and utilizes the entire
heat of the arc, and with apparatus for the
withdrawal of the resultant product without
in any way interfering with the continuity of
the process or permitting the temperature of
the external air to affect the heat of the far-
nace, all of which will more fully hereinafter
appear.

Inconstrueting an apparatus in accordance
with our improvements, as shown in Kigs. 1
and 2, we provide a furnace having the in-
closing walls A, of any desired kind of re-
fractory material, such as fire-brick. Intro-
duced through openings in the side walls of
the furnace and preferably near the upper
portion thereof are two electrodes B and I3/,
arranged so as to form an arc 0, into which a
mixture of lime and carbon may be fed. It
is highly desirable to have means for adjust-
ing the electrodes to obtain the correct are,
as well as to compensate for the consumption
of the electrodes. In order to accomplish
this result, we provide brackets C, which are
secured to the furnace-walls and provided
with adjusting-screws ¢, adapted to contact
the electrodes and push the same in when-
ever desirable or necessary. T'ofarnish cur-
rent for the are, we prefer to provide a dv-
namo D of the alternating type and connect
its poles with each electrode by means of the
wire cables d and d'. 1t will be noticed from
an inspection of the drawings that the arc
formed by these electrodes is practically a
rectangular are, and in order to £l it com-
pletely and prevent the waste of radiant en-

oy or calorific rays it is desirable to feed
‘rhe mixoure of lime and carbon into the are
in a rectangular form and of substantially
the same size as the are. This could not be
done by feeding it in loose form; butif gran-
ulated it would fall away before reaching the
arc. It 1s therefore desirable that the mix-
ture of lime and carbon, with a suitable
binder—such as borax, graphite and iron, or
molasses—should be formed in a pasty con-

“dition by proportionate quantities of the in-

oredients and compressed automatically, so
that it may be fed to the arc and fall away
as soon as melted. In order to accomplish
this result, we provide what we term a **feed-
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“ing-chamber” i, whichis nreferably arranged | consider this a departure irom the invention,
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nace.

anderneath and in line with the are. The
discharge e of this feeding-chamber issmaller
in diameter than the main portion dnd 18 also
rectangular in cross-section and of the same
S170 as “the desired are, so that as the feed and
compressing serew G is rotated in the direc-
tion of the hands of a wateh the material is
fed upwardly and compressed as 1t passes
through the discharge-opening. 1t will be
understood from an inspection of ig. 1 that
the discharge-opening of this feedmm cham-
ber 1s fu*mnged a slight distance from the
arc—just sufficient to take 1t without the
melting-point—and so that the compressed
stick 01 column of mixed lime, carbon, and
binder may enter the arc and be melted by
the time that it has reached the upper por-
tion thereof, when it falls away and allows
the following material to be acted on, all in
a continuous manner. The rotating feed-
compressing screw is operated by means of a
shaft g, a sprocket-wheel ¢', and a sprocket-
chain ¢* connected with any prime mover—
such as a driving-shaft, an engine, motor, or
other mechanism.

To supply the mixture of lime and carbon
and binder tc the compressing-chamber, we
provide its lower portion with an inclined
chute H, having a hopper v at the upper por-
tion thereof, into which the mixture may be
shoveled. Thishopper,itwill be understood,
can be of any size to hold any desired atnount

of material, so that the process can be car-

ried on continuously, or until all the material
is consumed.
It is desirable that the resultant product of

calecium carbid may be withdrawn from the

furnace without in any way interfering with
the operation thereof. In order to accom-
pllhh this result, we provide the lower partof
the furnace with a mmfable receptacle I, hav-
ing twochamberse and ¢, separated by means
of the partition 7~ When the machine is in
operation, the chamber 2 is the first arranged

under the are, so that the molten mixture

may fall and be caught therein. As soon as
the same is filled the receptacle is pulled over
on its wheels 2%, so that the second chamber
i/ is brought under the are, and while this
dmmbm "= being filled the first-named cham-
ber is emptied without in any way interfer-
ing with the process of reduction or permit-
ting the cold external air to enter the furnace.

Iu ig. 3 we haveshown amodified arrange-
ment of the feeding-chamber, in which the
chamber I is arranged at an incline to the
are and with its compressing discharge-open-
ing L arranged vertically ander the are. It
will be seen, further, that the feeding-cham-
ber extends outside of the walls of the fur-
nace, so that the driving sprocket-wheel '
may be operated on from outside of the fur-
Thisarrangement also dispenses with

the inelined chute and permits a hopper L to
be attached directly fo the compressing-cham-
It will be understood that we do not

ber.

but merely one of the various modi 10&111011%
to which it is suseceptlible.

An important and essential feature which
enters into the eonstruction and operation of
our furnace is in compressing and feeding thae
raw material to and between the electrodes
from below and in line with the are of the
electrodes, which is had by and through the
feeding duet or chamber and the contracted
neck thereof and the feeding deviee operat-
ing within such duct or chamber. The raw
matm*ml is compressed as it is forced through
the neck and formed into the shape of a con-
tinuous cake or core, which at its projected
end comes between and is subjeeted to the
arc of the electrodes, and is thereby melted
for the molten material to flow back over the
end of the cake or core and down and over
the sides of the feed duct or chamber.

The feed duet or chamberis located wholly
within the body of the furnace subject to the
heating of the are, so that sueh duet or cham-
ber becomeb he{Lted and transmits heat to the

raw material, and in addition the heat from
the molten material flowing over the duct or
chamber adds its heat to the raw material.

The plastic raw material as 1t 18 'for(*e(l
through the duct or chamber gathers heat
from hhe furnace and heat from the molbon
material, and by the progressive advance
toward the electric arc under the heat to
which it is subjected, whieh heat increases as
the are is approached, is brought to a high
degree of heat, by which perfect, thorough,
and complete amalgamation of the compo-
nent parts of the carbid is insured at a great
saving and economy of heat.

The hody of the cake or core, as it is being
compressed and formed in the llB(‘]a_, and the
raw material within the duct or chamber are
prevented from any intermixture with the
molten material by such material flowing
down and over the neck and forming a wal
at the neck against any entrance of material
into the duect or chamber, and at the same
time such sealing does not interfere in the
least with the advance ol the cake or core
through the neck, as the material being in
the lnolteu state will not adhere to the nevla.._
around the cake or core sufliciently firm, so
as not to be broken by the advance of the
calke or core.

We claim-—

1. In an apparatus for producing calcium

carbid, the combination of a furnace-cham-
ber, electrodes arranged in the chamber
tmnsvelhdy thereof, a vertical feed duet or
chamber located within the furnace-chanmber
and having its mouth or discharge in line
with and b@low the arcing-space of the elec-
trodes, and mechanism for compressing a
mixture of carbon and lime directly in the
feed duct or chamber and within the furnaeoe-
chamber and feeding the mixture apwardly
into the areing-space, substantially as de-

| seribed.
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2. In an apparatus for producing calcium
carbid, the combination of a furnace, two elec-
trodes extending transversely through the
side walls of the furnace into the furnace-

chamber, a vertical feed duct or chamber
having its mouth or discharge in line with

and below the arcing-space of the electrodes,
and mechanism for compressing a mixture ot
carbon and lime in the feed duct or chamber
directly in the furnace-chamber and feeding
the mixture through the mouth or discharge
of the feed duct or chamber into the arcing-
space from below, substantially as described.

3. In an apparatus for producing calcinm
carbid, the combinationof a furnace, two elec-
trodes extending transversely through the
side walls of the furnace into the furnace-
chamber and connected with a source of elec-
tric energy, a feeding and compressing cham-
ber located within the furnace-chamber and
provided with a mouth or discharge-opening
of smaller diameter than the diameter of the
chamber and located in line with and below
the arcing-space, and means for forcing a
mixture of earbon and lime through the feed-
ing and compressing chamber and out of its
mouth or discharge-opening directly into the
arcing -space within the furnace-chamber,
substantially as described. |

4. In an apparatus for producing caleium
carbid, the combination of a furnace, two elec-
trodes extending transversely throughn the
walls of the furnace into the furnace-chams-
ber and connected with a source of electric
energy, a feed duct or chamber located within

the furnace-chamber and provided with a

mopth or discharge-opening of less diameter
than the diameter of the duct or chamber and
arranged adjacent toand in line with and be-
low the arcing-space to compress the mixtare
as it is discharged, and a rotatable helical
serew in the feed duct or chamber operating
to feed the materials of the mixture upwardly

and force such material in a compressed form

directly into the arcing-space through the
mouth of the feed duct or chamber within the
furnace-chamber, substantially as described.

5. In an apparatus for producing calcium
carbid, the combination of afurnace, twoelec-
trodes extending transversely througn the
side walls of the furnace into the furnace-
chamber, screw mechanism for adjusting the
olectrodes, a feed duct or chamber located
within the furnace-chamber and below the
electrodes and provided with a mouth or dis-
charge - opening of less diameter than the
chamber to compress the mixture as it is dis-
charged from helow through the mouth or dis-
charge-opening in line with the arcing-space,
and a feed-screw in the feed duct or chamber
for advaneing and compressing the material
for the mixture wholly within the furnace-
chamber and forcing the compressed mixture

in a direct line into the arcing-space from be-

low, substantially as described. |
6. In an apparatus for producing caicium

carbid, the combination of a furnace, twoelec- |

trodes extending transversely through the
side walls of the furnace into the furnace-
chamber and connected with a source of elee-
tric energy, a feed duet or chamber located
within the farnace-chamber and arranged di-
rectly under the arcing-space of the elec-
trodes, and provided with a mouth or dis-
charge-opening of lessdiameter than the body
of the duct or chamber to compress the mix-
ture as it is discharged upwardly in line with
the arcinge-space, and a rotatable helical serew
in the feed duet or chamber operating toforeo
the material of the mixture upwardly within
the duet or chamber and within the furnace-
chamber and feed the mixturein a compressed
state through the mouth or discharge-opening
directly into the arcing-space, substantially
as deseribed.

7. In an apparatus for producing caleium
carbid, the combination of & furnace, two
clectrodes extending transversely through
the side wallsof the furnace into the furnace-
chamber and connected with a source of elec-
tric enerygy, a feeding and compressing duct
or chamber located within the furnace-cham-
ber and arranged directly under the arcing-
space and provided with a mouth or dis-
charge - opening of less diameter than the
body of the duet or chamber to compress the
mixture as itis forced upward and discharged
in direct line with the arcing-space, a rota-
table helical screw in the feed duet orcham-
ber operating to compact, compress and force
upwardly the material of the mixture to be
discharged in a solid form through the mouth
or discharge-opening directly into the arcing-
space, and an inelined channel or hopper for
furnishing the material constantly to the feed
duet or chamber, substantially as described.

3. In an apparatus for produecing caiciuam
carbid, the combination of a furnace, two
alectrodes extending transversely through
the side wallsof the furnaceinto the furnace-
chamber and connected with asource of elec-
tric energy, a rectangular arcing-space be-
tween the electrodes, screw mechanism for
adjusting the electrodes and regulating the
size of the arcing-space, a compressing and
feeding duect or chamber located within the
furnace - chamber in direet line with and
ander the arcing-space and provided with a
mouth or discharge-opening rectangular in
shape and of smaller diameter than the di-
ameter of the feed duct or chamber tc com-
press the mixture as it is forced upward and
out atthe mouthordischarge-openingindirect
line with the arcing-space, a helical screw
operating in the feed duct or chamber for
forcing and feeding the material upward and
out in & compressed state through themounth
or discharge-opening into the areing-space,
and a hopper connected with the feed duct or
chamber for furnishing a continuous supply
of earbid-producing materials to the feed
duet or chamber, substantially as deseribed.

9. In an apparatus for producing calcinm
carbid, a feed duct 01 chamber located wholly
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within the furnace-chamber and having a | with and under the arcing-space of the elee-
mouth or discharge-opening located in line | trodes of the furnace, and means for foreing r;
with and underthe arcing-space of an electric | the raw material upwardagainst the shoulder
furnace, and means for foreing the raw ma- | formed by the contracted mouth or opening,

5 terial upward through the duet or chamber | thereby compressing the material and feed-
to the smelting-point of the arcing-space, sub- | ing it as a cake or core through the mouth or

stantially as described. opening directly into the arcing-space at the 2o
10. In an apparatus for producing calcium | smelting-point, substantially as deseribed.
carbid, a feed duct or echamber for the raw | JOHN ZIMMERMAN.
to material located wholly within the furnace- ISEDORE SOL PRENNER.
chamber of an electrie furnace, a contracted Witnesses:
meuthordischarge-openingatthe upperendof THOMAS . SHERIDAN,

the Teed ductorchamber located in direct line | TraoMmas B. MCGREGOR.
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