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To all whom it may concerw:
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UNITED STATES PATENT

 LEON DION, OF WILKES-BARRE, PENNSYLVANIA, ASSIGNOR TO T.E

OFFICE.

AMERICUS ELECTRO-HERMETIC COMPANY, OF WILKES-BARRE,

Specification of Letters Patent.

ELEGTRIC FURNAGCE.
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Patented Jan. .8, 1907

Apﬁlicntion filed April 80,1966,  Serial o, 31_4,336. |

. Be it known that I, LEox DioN, 4 citizen

" of theUnited States, and a Tesident of Wilkes-

‘Barre, in the county of Luzerne and State of
© & Pennsylvania, have invented certain new
-~ and useful Improvements in HKlectrie Hur-
T i naces,

of which the following is a specifica-

SRR 7175 SRR -

.. . Myinvention, while a

“ " naces at present in use, 1s designed more par-
ticularly fer use in connection with that elass
~of such devices which are 'emFlﬂyed i the

in part to the various classes of electric fur-

fusing of metals aund ores, its object being to

simplify constructions of this character and
to render them more eflicient 1 operation’

- than has been found possible with electrie
*“furnaces as heretofore m use.

7 To these ends the mventi

. binations of parts, which 1 the embodiment
. pr ferred by me will be hereinafter first de-
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on consists m

“seribed and the novel features of the mven-

tion then pointed out in the subjoimed elaims.

- Referring to the accompanymg drawings,
~ . in which my preferred form of construction
o o isillustrated, Figure 1is a vertical longitudi-
oo aaY seetion of an electric Turnace constructoed

. imeaccordance with my invention with a part
' of the feed-hopper broken away for conven-
ience of illustration; Fig. 2, a side elevation
- théreof looking toward the left in Fig. 1;

© Fig. 3, a hotizontal section of the furnace,

S

o -fju_'c;h Fig. 1 and locking in the same direction,

~dall herein a
~ing of the ores or other st
- In the construction of this chamber A any |
L ippropriate contour: may oo
T the same s also true respeating the crucible

plic&b]e- in whole or

certain peculiarities of construction and com- |

~ taken in the lme z @ of Fie. 1 and looking

ﬁloﬂvmﬂ%&rd and Wle. 4, o similar horizontal |

ection of the same, taken in the line 4 y of

Lyt

e

Inall the figures like letlers of reference are

e,nx&ﬁ_ofed to designate corresponding parts.
- indicates a chamber which 1s inelosed
withing suitable side walls @, Tormed. from

o I ' « - =
masonry or otherwise, and reccives what 1
Cerucible”” B inwaich the fus-
Cances s effected.

3: but.whatever their forms the crucible will

e e preferably be of o dimension somewhat less
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v escape of the fumes, gases, or other vapors | eac

than the mterior of the chamber A, whereby

 'to form a space between thenrto aliow of the
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B

adopted, and

,

fected when require

| which arise from the fusion of the ores or

other substances and from the molten metal
or metals, and the chamber will or may ‘be

provided in its walls with a door a’, through
which access to its interior may be had when

desired.  With the crucible thus arranged
within the chamber A it is connected atats

top with e hopper or receptacle C through the
intervention of a chuteway b and 1s construct-

od with a contracted lower chamber portion

or reservoir b’ in its lower portion which 1s

preferably provided with an outlet-pipe b7
that extends therefrom to and outward
throueh the walls @ of the furnace and to the

outside thereof,where it 1s or may be equipped
with sultabie appliances—such, for instance,

as a plug *—by means of which the opening
and closing of the g&a;sage-:w&y may be ef-

Extending inward from opposite direc-
tions through the walls of both the chamber
A and the crucible B, with their inner ends in
close relationship, but at a short distance

‘apart, are the electrodes ‘D, by means of
which the current or currents of electricity to
fuse the ores or other substances is or are ap-
nlied. These clectrodes may be of varlous
'}mﬁms.

however which I have selected for purpose:
of illustration they are constructed in the
{orm of plates, which may be made either of -
& width to extend entirely across the interior

In the embodiment of the invention,

of the crucible B or of a.width that Will' exX=
tend but partially across. In the drawings,
however,

the upper surface of each provided with
o, longitudinally - disposed shallow concave

oroove ¢, as shown, and the same form of

construction may be adopted when these
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[ ‘have shown them as made of a
width to extend but partially across, with

Qo

electrodes are made of a width to extend en- -

tirely across the interior of the crucible B o1

otherwise, as may be preferred.

“When the electrode is inade of a width: to

95

extend entirely across the interior of the
crucible, then but a single positive and a'sin-
gle negative electrode each set will be re-

quired. On the other hand, when the elec-
trode is of a width to extend but partially

10C

across then a number of positive an & num- -

ber of negative electrodes will be required in
h-set, in which case the electrodes of each -
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polarity will be placed edge to edge, and in
Figs. 3 and 4 of the drawines 1 have shown
five of such electrodes as thus arrangsed,
This, however, is merely iHustrative, snd o
greater or lesser number may be ciploved,
or a gredter number In one set and a losser
number m the next mayv be made use of, ano

S g 2 1 have shown this latter dlTange-
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| one another on each side of the

-84 more efheient operation of the [urnace s

60

ment adopted, in which sets of five of these
electrodes in each polarity are shown as alter-
nated with sets of four. |

Clnsome mstances but two sets of olee-
trodes D will he required.  Inothers three or
more sets will be necessary, and in the draw-
ings I have shown four setsas thus cmploved:
but whatever the number of sets thus nde
use of may be they are preferably disposed

the one above the other, whereby to act sue- |

cessively upon the ores or other substances
supplied to the crucible, and in such cases
the constituent members of one sot iy he
variously arranged with respeet to the con-
stituent members of the other sof or sets, ]
prefer, however,"to arrange the constituent
members of the different sets in (QUITICUNX
order. with the longitudinal centers of the
members of one set in line with and above
the spaces between the members of the other,
whereby to prevent anv of the ores or other
substances supplied to the erucible D PAssing
downward between the electrodes B without
being brought in direet contaet” with. {he
members of one or the other of the sets

As thusarrange:d the electrodes 1D are con-

nected with any appropriate source of elee-
trie supply, as, for instance, with a dynanmo
or dynamaos (not shown) through the iter-

vention of suitable conductors o and @,

whieh may be so disposed that the positive
or 4+ eleetrodes of all the sets may be on one

stdde of the furnaee and the negative or- - elee-

trodes of all the sets on the other.  In the

drawings, however, I have shown {hese elee-
trodes as so connected with the source of

eleetric supply that the positive nd hegative
members of the different sots alternate with
e furnace, with,
say, the negative electrodes of _,
the positive cle trodes of the next set, the
negative electrodes of the next, and the DOSI-
tive electrodes of the hotton st all on one
side, and the reverse of this arrangeient on
the other, with the positive electrodes of (he
upperset, the negative eleetrodes of the next,
the positive eleétroles of (he next, and the
negutive clectrodes of the hottom set q-
ranged on the opposite side, and this is the
arrangement I prefer in practice, as thereby

msured than when all the positive eleetrodes
are arranged on one side an:d all {he negailve

- eleetrodes on the other,

- ed oasTthus explained and an
05

With the electrode. wrranged and connect-

' appropriate
electrie

the upper set, -
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current or currents passed through | provided,
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them, the ores or other substances supplied
from the hopper or receptacle € through the
chuteway b will he delivered upon the upper
surface of the imner ends of the
clectrodes, and after having been fused or
hichly heated by the current passimg through
thens will pass downward between their inner
ends to and upon the upper surface of the
next lower set, where the same operation will

“be repeated, and so on; the ores or other sub-

stances  passing  downward upon and  be-
tween the respective positive and negative
menhers of the succeeding sefs, with the re-
sult that the ores or other materials passing
downward hetween the succeeding sets will
be fused and finallv fall into the contracted
lower chamber portion ', from which it may
be drawn through the autlet-pipe #? by.with-
drawing the plug #) as will he readily under-
stood, = - _

For holaing the electrades in place various
means may be emploved, © T prefer, how-
ever, to muake use of holaers o [or the pur-

pose and to construet them. with passage-

ways & extending through them, through

which the electrodes mav be fed and in which
they are held and to secure these holders to

the walls @ of the furnace in any appropriate

manper—as, for mstuance, by serews dt, with

suttable Insulating-strips o interposed be-
tween the faces of the holders and the walls,
as shown,

As thus far deseribed the construction of
the parts is sueh that the ores or other sub-
stances supplicd to the erucible B will fall
upon the upper surface of the upper sots of
Mlvfttrm]ns without being confined to any par-
teular portion thereo!, and such un Arrange-

ment will be found useful with some of the

less refractory materials,  Whien, however,
the more refractory kinds of ores or other
substances are being treated, it is found more
desirable and econoiical to confine the con-
tact with the electrodes to areas nearer their
mner approaching extremities. To this end

Lthe erucible B is or may be provided on 1ts
intertor a short distance above each of the

sets ol electrodes with aninwardly and down-
warily extending flange b, hv which means
the ores or other materjal supphied to the eru-

cible are defleeted mwar: foward its center

and caused to fall upon the electrodes at {he

points of their nearest approach, where the
heat from the eleetrie current is the most in-

tense, while heneath each of these flanges b
are formed through the walls of the erueible
L series ol apertures or orifices %, through
which the fumes, gases, OT VAapors arising
[rom the fusing of the ores or other substances

~and from the molten metal or metals may ¢s-

cahe Into the space between the erucible and
the walls @ of the furnace, whenee they will

pass upward and outward through a suitable

upper set of
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passage-way a®, with which the furnace is

and are thence delivered to con-



- In some instances and with some
5.0Tes Or _other.materm]s the operation of the
" furnace may be continuous and such ores or

centrating or other mechanism, (not shown,) |
by which the metal or metals contained 1n
~them are récovered or otherwise.

L b L

lkinds of

... other materials supplied to the hopper or re-

S s
7 ties, whereby to prevent the escape and loss
~of any of the fumes, vapors, or gases upward
through the chuteway b, and in. these cases
provisions are made to thus open and close
the chuteway at proper time to respectively

L -':: '-.._:-_:_l O

" ceptacle C passed downward continuously
- through the chuteway b to the bowlor crucible
B, where it is subjected to e action oi the
_electric current passing theough the elec-
- trodes, and in such cases the chuteway o will
- remain open and unobstructed, as shown by

full lines in Fig. 1. In other cases, on the

1z other hand, as where some of the more re-
" fractory and valuable ores or other materials

" are being treated, the ores or othier materials

. instead of being supplied to the bowlor eruci- | . _
' its lower end, with a nmnber of inwardly and

~ ble in a continuous stream will be supplied

thereto. intermittingly in measured quanti-

- permit of the passage of the successive quan-
‘tities therethrough and the closing of the

~ same.
oo and closimg of the chuteway may be effected.
S 3e
- " invention which I have adopted for the pur-
. pose of illustration, however, 1t consists ot a
- door or gate a* which 18 _
“and forth across the chuteway, as shown in
Aull and dotted lines in Fig. 1. |

The means by which this opening

may be of various kinds. In the form of the

fitted to slide back

~ With the parts constructed and arranged

as above set forth an electric turnace 18 Pro-

dueed which is possessed of great simplicity
o and wlich owing to the multiplicity of heat-
s 40

ing-points and the manner in which the ores

“or other substances to be treated are handled

- is extremely easy of and efficient 1n opera-
~ tion and capable of fusing or otherwise treat-

. ing the most reiractory of them. =~

.~ " the best means contemplated by me for car-
‘rying my invention into practice, 1t IS obvi-
‘ous that various changes

~ While in the foregoing I have described

and modification

~ may be made in its various parts without
_changing its mode of operation and depart-

~ ing from its essential spirit and scope.

Having now described my invention and

o 'Sp@ﬁiﬁ@d‘ certain of the ways in which 1t 1s or
oo . may be carried into effect, 1 claim and desire
o dtates—

to secure by Letters Pa;ﬁent of the United

840,481

i

‘ber provided with a passage-way at 1ts upp

3

1. The combination, with a furnace-cham-
ber provided with a'passage-way at its upper
end, and a hopper or receptacle, of a crucible
arranged in such chamber and provided with

3 coritracted chamber portion or reservoir at

60

its lower end, of a chuteway for connecting

“the hopper or receptacle with the crucible, a

plurality of sets of electrodes extending in-

ward through the walls of both the furn:.-e-

chamber and the erueible and adapted to be
connected with a source of electric supply,

with suech sets of electrodes disposed the one

‘beneath the other, substantially as described.

9. The combination, with a furnace-cham-
| er
end, and a hopper or receptacle, of a crucible

70

arranged in such chamber and provided with

a contracted chamber portion or reservolr at

downwardly extending flanges disposed upon
its interior, with apertures beneath them, a
chuteway for connecting the hopper or re-
ceptacle with the crucible, and 2 plurality of
sots of electrodes exter ing inward through

source of eleetric supply, with such sets of
electrodes  disposed the one beneath the
other, substantially as described.

2. The combination, with a furnace-cham-

ber provided with a passage-way at its upper
end, and a hopper or receptacle, of & crucible
arranged in such chamber and provided with

2 contracted chamber portion or reservolr in

| its lower end, -with means for withdrawing

the contents of the chamber or reservolr,
with a number of inwardly and downwardly
extending {langes disposed upon its interior,
and- with apertures beneath them, a chute-
way for connecting the hopper or.recep-
tacle with the crucible, means for opening

and closing such chuteway, and a plurality
of setsof electrodesextending inward through

the walls of both the furnace-chamber and
the crucible beneath the flanges and adapted
to-be connected with a source of electric sup-
ply, with such sets ot electrodes disposed the
one beneath the other, substantially as de-

scribed. '

Tn witness whereof 1:-have hereunto set

‘my hand this 25th day of April, 1906,

LEON DION.

Witnesses:
- Wirpiam C. ALLAN,
CiarLES A. DURANT.
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the walls of both the furnace-chamber and
crucible and adaptéd to be connected with &
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