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1o all whom it may concerr:

Be it known that I, WILHELM BORCHERS,
a subject of the Empel or of Germany, resid-
ing at Aachen, Germany, have invented Im-
pr ovements in Eleeblledl Furnaces, of which
the following is a specification.

This mventlen has for its object to provide
anewandimproved apparatus forelectrically
heating compact or pulverized materials or
substances and this object is accomplished
in the manner and by the means hereinafter
described and claimed, reference being made
to the accompanying dr awings, in Whleh-——-

Figure 1isa Vertleal central sectional view
of an electric furnace embodying my inven-
tion. Fig. 2isa sectional view mken on line
2 2, Fig. 1. Kig. 3 is a detail sectional view
of a mod1ﬁeatlon hereinafter e:&plemed Fig.
418 a vertical transverse sectional view show-
inganother modification. Fig. fisasectional
View taken on the line 5 5, Fig. 4. Fig. 6 is
a vertlcal sectional view showing still another
modification. Fig.7isa sectional view taken
on the line 7 7, Fig. 6; and Fig. S is a sec-
tional view taken on the line 8 8, Fig. 6.

According to my invention the metel 1als or
substances 130 be electrically heated in an un-
interrupted manner are first subjected to a
preliminary heating effect and subsequently
presented vothe fusingzone produced by elec-
trodes and proper electric connections. This
order of procedure can be carried into effect
through the medium of any one of the fur-
naces illustrated in the accompanying draw-
1ings and hereinafter described.

The construction of electric furnaces as at
present employed 1s based upon the follow-
ing principles: The substance to be heated
1tself forms the heating resistance, or is
brought into contaet with an eleetueellv
heated resistance, or forms one or both poles

- of an electric are, or is placed in a chamber

50

heated by independent arcs. Now in all cases
where it was found necessary to heat a sub-

- stance by the electric arc the following de-

fects could not be entirely overcome when
using furnaces of the kind heretofore con-
structed for this purpose. Ior example, the
heatgenerated by thearc was distributed over
a too-limited space. The distribution of this
heat by the grouping of several smaller arcs
in or around the substances to be fused pre-

lation of these ares.

* R

sented great di

culties as regards the regu-
Moreover, it fr equently
occurred that in the case of dif 1eultly~fasmn
substances, in view of the reduced area of ra-
dius within which the heat acted, the elec-
trodes became welded or stuck to the sub-
stances treated or to other parts. Notwith-
standing the many reactions taking place in
electric furnaces that are mainly owing to the
sudden nature of the heating, yet it occasion-
ally oecurred—for example, in the heating of
continuous bands or slabs of material, such
as hereinafter referred to—that a too-rapid
change of temperature—for instance, from
the normal to the assumed temperature of
3,000° centigrade of the arc-—was either in-
jurious or undesirable. If, therefore, in the
case of reactions in eleetue farnaces a pre-
liminary heating of the charge is not only not
Injurious, but even edvantaﬂ‘eous orif in the
case of more easily fueible subeteneee 1t
should be desired to keep the fused produect
heated when leaving the zone of the are, I can
by combining both heating methods apply the
advantages of resistance heating (consisting
in facilitating the distribution and regulation
of heat) to arc-furnaces.

In Higs. 1 and 2 I show an electric furnace
for producing calcium carbid. The letter A
indicates the furnace structure, having an in-
¢lined hearth C pivotally mounted atitlower
end on a pivot-bearing ¢, so that it can be
more or less inclined relative to the ineclined
electrode W by means of a screw ¢, working
in anut d. The material B to be electr Ieelly
heated descends by gravity into and through
chamber V from a hopper D, through which
the hot gases of reaction ascend end effect a
preliminary heating of the charge prior to
the latter reaching and being emelted at the
zone of the are produced between the vertical
electrode L and inclined electrode W. The
gases may escape through the flue or pipe D'.
The electrode L is adjustable vertically in a
stuffing-box L' by means of the screw L2, work-
ing In a nut in the frame L. On starting the
apparatus the electrode W, which is later on
to serve as the heating resistance, is moved
byserew W' soclose to the electrode L that the
arc 1s struck. It is then withdrawn, where-

upon, in the case of charges capable of con-
ducting or capable of becoming conductive
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3 660,043

in the presence of heat, that portion of the
charge I3 which lies between the electrodes
W and L will come into the circuit and at its
extreme end will form a counter-electrode to
L.
to the electrode W and movable on a guide
We, whereby
back and forth or adjusted as above set forth.
T'he gradually-tapering electrode W and the

charge 13 constantly decrease in ¢ross-sec-

tional area as they approach the electrode L,
and hence the resistance proportionately in-

creases, and consequently there is a propor-
tionate incerease in the temperature produced

by the increase of resistance as the arc is ap-
proached,at which pointonly a slight increase
of temperature is required in order to effect
the fusion. The fused

chamber.
in FKig. 8 18 shown

products by dift

The furnace structure
A, Hig. 3, contains the inclined hearth C',
resting at its lower end on pivot-bearing ¢
and adjustable by serew W°. The charge is

allurgical furnaces.

indicated by I', and L' and W* indicate the | partof the furnace, or that part of the furnace

electrodes, the former being placed above a

trough at the lower end of the hearth.
Pulverized substances capable of conduct-
ing, as well as substances which are infusible
or which are fusible only with difficulty, may
also be raised to the desired temperature by
this heating process by using furnaces con-
structed as shown in Kigs. 4 and 5, wherein
A® indicates the furnace structure, L* two
horizontal electrodes adjusted by screws LS,
and 5 a disk mounted on a hollow shaft S,
which may e driven by gear-wheel $° or
otherwise to rotate the disk, which latter

serves to regulate the descent of the charge
led by a rose-head S%, sup-
1 Tn this |
case carbon blocks or plates P are employed

B The dmk 1S coo!
plied with cooling

1uid by a pipe S°.

as the contacts for the portion of the charge
B? to be brought into the circuit as heating
resistance and which isin the form of an up-
right column or pile. The electrodes L* of
the same polarity surround the charge. The
lower part of the charge B° thus forms the
counter pole or electrode, while the charge
located between the arc zone and the contact
blocks or plates P is so chosen, as regardsits
cross-sectional area, as to offer a sufficiently-

strong resistance to permitof its being heated
The ma-
terial falling from the disk Sis received by a

Sulhmeutly by the passing current.

chute S and colleets in a pocket of iron or
other appropriate material, from the bottom
of whieh 1t can be discharged by opening a
slide X.

furnace, I'igs. 4 and 5, are conduective.

it is also possible by means of the furnace

The screw W' engages a clip W=, secured

sald electrode can be mw‘ed.

!

{ block, form a resistance.
_ material flows into a
collecting vessel C, located in an adjacent

| Turnace-walls.

the furnace briquet-shaped charges of ma-
terial, consisting of substanceseither capable
of conducting orof becomingconductive when

"heated. The substances constituting these

charges may be made up into cakes or slabs
with theé aid of a suitable binding material.
M is the ontlet of a machine—Ilike a brick-
making machine—from which the charge 15",
in the form of a continuous slab or bar, is pro-
pelled over a carbon contact-block PP into the
are, where it either melts or, if infusible, pe-
riodically breaks up under its own weight.
The portions of the slab I3° which lie between
thezone of theare L and the contact-block I,

I as well as those which lie hetween the lower-

most and uppermost end of the said contact-
Now starting from
the upper edge of the block P the amount of
current supplied to this resistance increases

{ as the resistance approaches the lower edge
a modified arrangement | of P.
particularly designed for separating fluid
erencesin their specific grav-
ity, as 1s effected 1n the case of ordinary met- .

Hence the said resistance will as it
proceeds toward the zone of the are be grad-
nally heated more and mere until on reach-
ing the arc it will attain the maximum tem-

| perature.

in Figs. 4 and 5 of the drawings I have

| shown means for ccoling the walls of the fur-

nace—that is to say, surrounding the lower

subjected to the most excessive heat, 18 a

| water-jacket 7, of ordinary. and weil-known

construection, which operates to prevent the
heat ﬂenermﬂd in that part of the furnacs
from exercising a destructive effect upon the
In like manner the sinffing-
boxes L/, (shown in Ifigs. 1, 6, and 8,) thr ou_gh

| which the vertical electrodes are fed to the

furnace, are made in the form of hollow eylin-
ders or water-jackets. These ¢coling means
are of well-known and ordinary construction
and form no part of the present invention and
need not, therefore, be specially described in
detail.

Having thus describad my invention, what
I claim 15—

1. In an electric furnace, the combination
of a furnace structure, a feed-chute for the
material operated upon, two: electrodes ad-
justably arranged in the furnace to form an
are, one of said electrodes being disposed be-
tween the feed-chute and the other electrode
and gradually tapered to a point, and means
for feeding the material from the chute in a

| mass ﬂt‘adually decreasing in cross-sectional
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area over and past the tapered electrode to

the are, substantially as and for the purpose
specified.

2. In an electric furnace, the combination
of a furnace structure, a pivoted hearth

| therein, means for tilting the hearth to vary
| 1ts angle of inclination, an electrode disposed
{ over the lower end of the hearth, a tapered
The substances to be treated in the

electrode disposed longitudinally over the
hearth and adjnstable toward and from the
other electrode, means for feeding the mate-

shown in Ifigs. 6, 7, and 8 to introduece into i rial to be heated onto the hearsth and over and
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pastthe tapered electrode, and electrical con-
nections for establishing an arc between the
electrodes, substantially as described.

3. The combination, in an electric heat-
ing-furnace, of a furnace structure, an in-
clined pivoted hearth therein, means for ad-
justing the hearth to vary its angle of inclina-
tion, an inclined, gradually-tapering elec-
trode over the hearth, a vertically-adjustable
electrode above the lower end of the hearth,
and means for feeding the material onto the
inélined electrode and hearth, and electrical
connections, substantially as deseribed.

4. A furnace for the purpose described;

comprising 4 furnace structure, with hearth
pivotally mounted and having means for its
adjustment, a vertically-adjustable electrode,
an electrode disposed at an angle to the said
electrode and adjustable in the direction of
1ts length, a hopper arranged above the last-
mentioned electrode and electrical connec-
tions substantially as described.
In witness whereof I have hereunto sot my
hand in presence of two witnesses. ﬂ
WILHELM BORCHERS.
Witnesses: |
CLARA E. BRUNDAGE,
FRANK M. BRUNDAGE.
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