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| Apphea.tmn filed December 26, 1899. Seme'l No. 741 637.

To ali whom it ma J CONCern: -
Be it known that I, JOHANN LUHNE engi-

neer, a subject of the German Emperor, resid-

ing at Aachen, Germany, have 111vented cer-
tain newand useful Imprevements in Electric
Furnaces for Making (zlass and other Analo-
gous Substances; and I do hereby declare
the following to be a full, clear, and exact de-

scription of the mvenmen such as will enable |

others skilled in the art to which it apper tains
to make and use the same. |
This invention relates to an electric smelt-
ing-furnace for the production of glass and
hke substances, the object of the invention

being to generally improve the construction

and 0]_)61&1210]1 of such furnaces.

With thisobject in view the invention con-
sists in the improved construction, arrange-
ment, and combination of parts heremafter
fully described, and afterward specifically
pointed out in the claims appended hereto.

In the accompanying drawings, Figure I
represents a view in vertical section of a fur-

nace constructed in accordance with my in-
Fig. Il represents a view in verti- |

vention.
cal section of the preliminary-smelting fur-
nace, the section being on a plane at right an-
oles te that of Iig. I. Fig.-IIL represents a
modlﬁeetleu in vertical section of the lower

parts of the furnace, a small portion - being
broken away on the right hand of the figure.
- Fig. IV represents a veltleal seetlonal view-

of the parts shown in Fig. 111 on a plane at
right angles to that of said Fig. II1. - Fig. V

1epresents in diagram the electrodesand elee-

trolytes and theu electric connections.

The exterior envelop of the smelting appa- | opposite longitudinal edges are right in front

of -the ends of the positive eleetrodes, thus fa--
One end-
of the hellew negative electrode is closed,’

ratus A is composed of a casing a, the side

walls of which are inverted dewnwardly,_as
shown in Fig. I, and the inner surface of the

casing 18 p10V1ded with a fireproof lining in
such a manner that between the casing a and
the fireproof lining ¢ a space b remains, which
is filled with a -_materia,l nen’-eendneting the
heat, such as kieselguhr, ashes, or glass-wool.

In the lower part of the smelting apparatus
the electrodes are arranged in the following
manner: The negative electrode 1 is embed-
ded in an opening through the fireproof ma-
terial parallel to the 1onﬂ'1tud1na1 axis of the

lar conductor y.

1 the pemtwe eleetredes 2 and 3 are embedded

at right angles to the negative electrode, pass-
ing tthIl“‘h fireproof twyels and projecting
thl*eugh the casing in a horizontal direction
from both sides. Moxre or less positive elec-
trodes 2 and 3 can be placed side by side in
parallel lines, depending on the length of the
smelting appalatus The upper pert of Fig.
V shows the mode of connection of ‘the elec-
trodes. Preferably the ends of the positive

‘electrodes on one side are connected, thus

forming positive groups, which are connected
with the positive pole of the source of electric-
ity by means of a conductory. Thenegative
electrode 1 is connected to the other pole of
the source of electricity by means of a simi-
‘In order to regulate the
amount of current in the conductors y, re-
sistances z are placed into them. The chan-
nel sarrounding the negative electrode leaves
sufficient space around the latter, so that the
material can pass between the walls ¢ and the
electrode 1 and can fall between the electrodes
1 and 2 on one side and between the electrodes
1 and 3 on the other side, so as to come in con-
tact with the arc formed between the differ-
ent electrodes.
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The bottom of the channel i

inelined toward the middle, as shown in Kig.

II;, and is provided with an opening g. The

*_neﬂ*atwe electrode is made hollow and is of a

square cross-section on theoutside. A num-

‘ber of holes o are drilled through the walls,
% esmbhshm o a communication between the in-
ner space of the electrode with the surround-

ing space. Thenegative electrode is prefer-
ably so positioned that two of its diagonally

cilitating the formation of the are.

while the other end is provided with a joint,
through which hydrocarbon gas can be ad-

mitted.

The space of the smelting ‘apparatus «
abovethe electrode 11is crossed by a prismatie
body d, of fireproof material, such as a suit-
able ela,V, extending 10nﬂ‘1tud1na,11y and par-
allel to the eleetrede 1 through said space and
being of triangular cross- seetlon as shown
in I‘w I. Said body d is made ad;ustable

apparatusand 1s msulated at both ends, whﬂe ver tleelly by means of a screw- spmdle e, 80

80.
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that the descending of the material in the ! maintain the liguid glass at an elevated tem-

hopper may be regulated at will. The inner
fireproof sides ¢ are provided with channels
oxtending vertically, as shown in Figs. I and
II. The bottom of the channels is indieated
in Fig. I by a dotted line.

Below the opening ¢ in the bottom of the
smelting apparatus a valve 10isarranged for
apurpose which will be hereinafterexplained.

The space B below the smelting apparatus
hasan inclined bottom, into which cond uctors
of second degree, 4 and 5, are embedded, com-
posed 1n a well-known manner of oxids of Be,
Ca, Zn, Ti, or analogous materials, the ends
of which are connected with the poles of a
source of electric energy, as indicated in the
lower part of Fig. V,

In the space or channel B a device 2serves
to accumulate impurities gathered on the top
of the liquid glass. This device consists of a
trough arranged in hinges having in its lower
part openings or slots. When the masses of
vlass descend in the channel B, the impuri-
ties resulting from carbon of the electrodes
or other sources being lighter than the glass
remain on the surface of the mass and glide
the slit-opening I of the trough % into the
same and are removed therefrom laterally by
a tool, such as a hook. The mass flows into
the space C over the ring-wall 7 into SPACe
I, and henee through channels Sinto space F.

1The devices for gathering the impurities
from the surface of the glass and the devices
formaintaining the temperature may be modi-
fied, asindicatedin Figs. IIland IV. Inthese
figures the molten mass flows into an adjust-
able vat [, cooperating with a bridege . By
bringing the rear wall n of the vat almost in
contact with said bridge all the impurities
will be retained and only elear glass will flow
out at the lower end. By pushing the vat
into the position Fig. IIT the accumuiated
slags may then be allowed to run out. The
vat rests on the bottom p, composed of a mate-
rial being a conductor of second elass and in
which conductors » of metal are embedded.
T'he conductors » project outwardly through
the side walls s and are connected with each
other on each side, the group on one side be-
ing connected with the positive pole and the
group on the other side with the negative
pole of the source of electricity, as shown in
Fig. V. The conductors » receive no current
as long as the apparatus is cold: but when
the molten glass descends into the space I3
or heating-air is led over the bottom 1 the
latter will be strongly heated and the mate-
rial composing the bottom becomes a condue-
tor, and the current will pass through the
conductors from one side of the apparatus to
the other side. IHowever, the material of the
bottom p, even in a heated state, offers to the
passage of the electric current a compara-
tively great resistance, and thereby a corre-
sponding amount cof electric energy is trans-
mitted into heat, which is now made use of to

|

perature, such as is desirable for the work.

Around the parts W and W' the gases may
circunlate through the channel 12, as well as
feed-air.

M 1s a heating-channel.

1. 18 the mefallic casing of the furnace, and
I is a fireproof lining therefor.

( 1s a ring or nipple through which pipe 9
passes into the furnace.

The above-mentioned second-class con-

ductors 4 and 5 are intended for the samo

puarpose.

In cases of production of ordinary impure
glass the mass ecan be allowed to low from the
rear wall n, Figs. IIT and IV, into the space
B, whenece it is taken through the openings
v by the glass-blowers. It is evident that
also here the glass may be maintained elec-
trically at a suitable high temperature, or to
this end the introduction of heating- gases
may be employed, as explained below.

1'he mode of operation of the apparatus is as
follows: The raw material is allowed to pPass
through a spout into the hopper, Fig. I, or
smelting apparatus A, being open at the top.
Then the material passes out between the
regulator ¢ andthe walls ¢, going, preferably,
through the echannelsorgroovesin the walls c.
Then it comes between electrodes 1 and 2 and
Land 3, where it becomes molten by the elec-
tric arcs. Iydrogen gases or a mixture of
hydrogen and air are admitted simultane-
ously into the hollow space of the negative
electrode 1, and the gas escapes through the
openings o, where it is ignited by the arcs.
Thus the electrede 1 is prevented from being
cooled by the descending mass and by the
cool gases, and a greater heat is produced in
the smelting zone. Moreover, the resistance
between the electrodes is increased, and thus
greater length of are is obtained. It is not
necessary that all particles of the material
should pass through the electric arcs, for the
intense heat of the ares and the heat pro-
duced by the combustion of the hydrogen is
fully sufficient to melt the material passing
out between two arcs. Theliquid mass zath-
ers on the bottom fand escapes through the
opening ¢ into the space B, where it comes
In contact with the second-class conductors
4 and 5, embedded in the bottom, thus heat-
ing the same, whereupon an electric current
circulates through these conductors. While
the mass is flowing down along the inclined
bottom of the space B3, the trough 7 rests on
the glass and allows all the impurities on the
top of the same to pass through the lower
slots. Thus theimpurities, pieces of carbon

resulting from the electrodes, slags, &e., col-
leet in the trough and can be easily removed
without disturbing the work or action of the
furnace.

When a vat/, Figs. ITTand IV, is employed,
the action is somewhat similar to the above
explained.
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The electrical smelting apparatus A can
melt considerable quantities in a short time.
Therefore it is of advantage to provide the
same with two working vats, and to this end

‘the valve 10, as indicated in ¥igs. I and II, i3
‘made use of to allow the liguid mass to pass
either into one or into the other of the two

vats or simultaneously into both by placing

the valve 10 into respective positions, which
will be nndelstood without further e\:plcma-f

- tiom.

L5

- The temperature in the vats can De main- |
tained by leading combustible gases through

the opening ¢ into the farnace and by pour-

ing the same in a suitable space provided

under the vats. The hot productions of com-
bustion may be used also to’heat the walls of

~the furnace and the spaces and channels

20

through which the liguid glass is flowing.
An automatic advance of the positive elec-

trodesiseffectedin any well-known manner—

such, for instance, as in arc- 1amps
Havmwthus described my invention, what

Iclaim asnew, and desire to secure by Lettex S

Patent of the Umted States, is— :
1. In an electric smeltmﬂ"-fm nace, the coms-
bination of a smelting-chamber having a lon-

- gitudinal discharge-opening andasmﬂ'le ney-

30 S

ative electrode lonﬂ‘ibudmdlly &I‘l&ﬂﬂ'ed in
said discharge-opening with a plulahty of.
transversely- mlanwed positive electrodes in
the same houzontal plane on each side of the

Q nehatlve, substantially as desecribed.

35

2. Inan electric smelting-furnace, the coni-
bination witha hoppm-shaped smeltmD cham-
ber having a longitudinal bottom opening,
and pr ovide‘d with vertically-extending eor—
rugations in the inner surfaces of 1ts side

- wa,lls of a single horizontal electrode lying

40

- horizontal plane ending near the longitudinal

Ionfr_ltudma,lly in the sald opening, and a
plurality of transverse eiectrodes in the same

electrode and located in the vertical planes

S

of the grooves of the ooungated mdes, sub
stantmlly as deseribed.

3. Inan electric smelting- furnace, the com-

bination of & smeltlnﬂ'-eha,mbel having a lon-

oitudinal dlscharwe—()pemnﬂ' and asingleneg-
&twe electrode arranged lonﬂ‘ltudma,lly in
said discharge-opening, with a plurality of

'transversely-armuged positive_ electrodes in

the same horizountal plane on each side of the

-neﬂ'atwe electrode, the negative electrode be-

ing prism-shaped in eross- sectwn and present-
ing oppositesharp cornerstoward the positive

eleetrodes substantlally as described.
In an electric smelting-furnace, the com-

'bmaJt1011 of a smelting- chamber havinga lon-

oitudinal discharge-opening anda Smﬂ*le neg-
atwe electrode longitudinally . arranﬁ‘ed in
said discharge-opening, with a plurahty of

o .transvelsely arranged positive electrodes in

the same homzontal plane on each side of the
negative electrode, the negative electrode be-

ing bored lonmtudlnally and transversely for
the passage of air cmd n'as, substanmally as

described.

5. Inan electric Smeltmg-f urnace, the com-
bination of a smelting-chamber havingalon-
citudinal discharge-openingand a singleneg-
ative electrode longitudinally arranged in
said discharge-opening,
transversely- arranwed posﬂrl ve electrodes in
the same houzontal plane on each side of the
negative electrode, the negative electrode be-

‘ing bored lonmtudmally, hcwmg one end of

the said bore closed, and there bheing pro-

vided side outlets from -the Dbore, whewby,
- gas and air may be passed through, substa,n-

tlally as described.

In testimony whereof I affix my swnatme
m pxeqence of two witnesses.

J. LUIONE

VVltnesses
H. REUTERS,H
- C. L. BRUNDAGE.
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