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~ UNITED STATES PATENT OFFICE.

 CHARLES E. WILSON, OF FERRIS, WEST VIRGINIA.

 ELECTRIC FURNACGE.

No. 881,518.

Specification of Letters Patent.

Patented March 10, 1908.
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To-all whom it may concern: =~
Be it known that I, Coarres E. WiLson, a
citizen cof the United States; residing at Fer-

~ 1is, in the county of Fayette and State of
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West Virginia, have invented a new and use-
ful Improvement in Electric Furnaces, of
which the following is a specification.

My object is.to provide an electric ore-
smelting furnace of an improved construc-
tion adapting it for the introduction of large
units of electric energy, say ten or more
thousand horse-power, and so arranged that
electrodes may he renewed without disturb-
ing the operation of the furnace.

In carrying out my invention I prefer to
provide a melting-chamber in the form of a

crucible, having separate tap-holes for slag

and metal, at different elevations. The cru-
cible is mounted upon a cast-iron base of
water-jacketed construction and has a sur-
rounding wall of fire-clay, or the like. In
the base of the crucible, resting in intimate
contact with the base-plate, is a layer or
block of suitable carbonaceous material form-
ing one electrode-terminal of the sotrce of
electric-current supply. The other terminal
consists of a plumiity of independently con-
trolled and independently adjustable elec-
trodes, each preferably in the form of a bat-
tery of pencils of carbonaceous material, and
each suspended from an independent con-
ductor-head of improved construction. The
pencils are each formed in sections, the sec-
tions having means at their ends for attach-
ment to the sustaining head, and to each
other, whereby as one battery of pencils be-
comes shortened to a degree requiring the in-
sertion of new sections, the current leadin

to that battery or electrode may be shut off,
without disturbing the current leading to the

. other battery or batteries if .there are more

50 furnace may be caused to operate continu-

than two, while the pencil renewals are tak-
ing place. - The electrodes are preferably so
constructed that when the current through

5 one of them is-shut off, the other or others

will carry the entire load for a time suflicient
to permit renewal to be made of the pencils
of the elegtrode from which the current is
shut off. Owing to this arrangement the

-23, in the under sides of the heads.

ously, or practically so, and nearly all the timne
at full capacity. o

. Referring to the draWings,—;Figui‘e lisa

broken, longitudinal section on irregular line
1—1 in Fig. 2, partly in elevation and partly
diagrammatic, illustrating the crucible and
electrodes as I prefer to provide them; Fig.

58

2, a section taken on line 2 in Fig. 1; Fig. 3,
a still further enlarged, broken section taken -

on line 3,in Fig: 1; and Fig. 4, a broken, plan
section of a base-plate, the section being
taken on line 4 in Fig. 2.~

The crucible is formed with side-walls, 5,
and .end-walls, 6, both of refractory mate-
rial and resting at their lower ends upon 2
preferably cast-iron base-plate, 7. Ths base-
plate may be in sections, each section being

formed, for example, as indicate¢ most

plainly in Fig. 4, wherein it is shown pro-
vided with a convoluted passage, 8, for wa-

ter to prevent its overheating, ~ The bottom

of the crucible is formed of a block or mass,
9, of suitable carbonaceous material, con-
stituting one electrode and resting at its
lower surface in intimate contact with the
base-plate, 7. On each section of the base-
plate are suitable attaching terminals, 19,
for electric current lead-wires. In one side,
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5, close to the base line is a tap opening, 11, -

and in the opposite wall, 5, at a higher eleva-
tion, is a tap opening, 12. 13, 14 are inde-
pendent heads suspended from cables, 15,
running over pulleys, 16, and carrying coun-
ter-weights, 17. Kach head is constructed
with cored passages, 18, 19, properly dis-
posed and suitably connected with water
supplying means, whereby the heads are
water-jacketed to prevent their being over-
heated. Tach head has lead-wire connec-
tions, 20, by which it is independently con-
nected with a source of electric current sup-
ly. . In the shoulder portions, 21, of the
weads, at opposite sides, are openings, 22,
terminating m downwardly-fering sockets,
Fitting
the said. flaring sockets are removable, flar-
ing  bushings, 24, internally threaded and
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provided in their upper ends with openings, -

25, through which pass headed pins, 26, To-

vided with key openings, 27. (;ii carbon 1
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2

top of the crucible is a
‘ng-plate, 32, carrying ore-feed funnels, 33,

pencil, 28, is provided on its upper end with
a threaded projection, 29, adapted to screw
into a bushing, 24. ° : :

In the construction shown there are two

rows of gocketed bushings on each head, 13,
18 car-.
in place |

14, whereby each is adapted to carrdy
bon pencils, all of which are fastene

by screwing them at their projections, 29,
into the removable bushings, 24, then pass-
ing the bushings into sockets, 23, and fasten-
ing themin place b driving keys, 37, through
the slots, 27, whic

of the shoulders, 21.
tions of comparatively
section having a threaded extension, 29, at
its upper end and a tapering threaded socket,
30, at its Jower end to recerve the rojection,
29, of the next lower section. xtending
through the upper parts of the pencil sec-
tions are small openings, 31. Resting on the
water-jacketed cover-

e pencils are in sec-

in suitable locations, and
34, through it for the passage of the carbon
encils. The function of the plate, 32, is to
orm a heat-confining cover for the érucibie,
In operation the furnace is initially start-
ed by lowering the suspended electrodes into
contact with the stationary electrode to es-
tablish the current and tgen raisin
slightly to produce arcs. Each hea§ forms
& common distributer for the current to all
the pencils it carries, and any ore mixture
placed on the stationary electrode may form
a resistant material which, as is well known,
is 00D raised to s temperature producing the
desired smelting heat. More or less ﬁgnely
divided ore to be treated, with any fluxing

having openings,

‘and carbonaceous material for a suitably

mixed charge, is fed in desired quantity into
the crucible st the funnels, 33. Under the
generated heat the constituents of the ore
are melted and the proper reactions effected.
The reduced metaR -separates by gravity
from the lighter slag-making constituents
and as the metal rises the upper electrodes
are raised to prevent contact therewith and
maintain the proper heat-generating resist-

. ance.” When the metal reaches the height,

50
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or nearly the height of the tap-open; , 12,
the plug may be withdrawn rconlie (I’:l}llrilf hole
to tap off the slag. The plug at the tap-
hole, 11, may then be withdrawn to tap off
the metal. As the metal descends the upper
electrode may be caused
so that there need be no material cessation
at any time of the smelting operation. ~

,The'Yencﬂs forming the members of eacly
upper electrode naturally wear away 4t their
lower ends, re: uiring more or less frequent
lengthening, the \lengthening being ~ per-
formed by the insertion of new upper pencil
sections.  When ome of the electrodes or

‘eration,;

are i‘ust above the plane
T
short length, each.

them.

to descend with it,.

881,518

batteries of pencils, therefore, becomes too
short, the current leading thereto may be cut
off while the other battery continues in op-
To i(leseﬁ';; nev};f s}(:ctions, sustaini
ins are passed through the o nings, 31, o
%)he then upper sections, whiclll)e are then dis-
connected g‘om the head by knocking out the
keys, 37, from the slots; 27. The head is
then raised and the upper pencil sections
rest suspended upon the pins which enga]%e
the sides of the openings, 3%, and sustain the
pencils with the socket pieces and studs, or
pins, 22, The socket pieces, 24, are then un-
screwed .from the sections with which they
have been in engagement and new sections
or lengths are screwed at their sockets, 30,
upon the upper ends, 29, of the suspended
sections.  The replacing sections are then
screwed into the socket pieces, 24, and all
fastened into the head in' the manner ex-
plained. While these carbon renewals are
taking place in one battery, the other bat-
tery continues the smelting operation, being
capable, as aforesaid, of carrying the entire
current, or load, for a limited time.
If desired the cables, 15, may be opera-
tively connected with suitable electric con-

troller devices, 35, which, governed by the’

resistance of the currents through the fur-
nace, will automatically raise &ug lower the
upper electrodes to maintain the desired
heat-generating resistance. ‘
What I claim as new and
by Letters Patent is, - -
L. In an electric furnace, the combination
of & melting chamber, an clectrode in the
base of the chamber forming a lower ter-
minal of the electric-current supply, a plu-
rality of suspended and independently-ad-
justable heads
pendently connected with said supply; and a
susgmded electrode removably mounted in
each of the said heads, the suspended elec-
trodes forming together an upper terminal,
in the chamber, of the electric-current sup-

desire tq secure

: Ely, whereby the electrode at one head may

¢ renewed while the
the other suspended
pose set forth, , S
2. In an electric furnace, the combination
of a melti.ni chamber, an’electrode in the
base of the chamber forming a lower terminal
of the electric-current, supply, a plurality
of suspended and independently-adjustable
heads, above the said chamber, ‘independ-
ently connected with said supply, and a bat-
tery of pencils removably mounted in each
of the said heads and forming together an
upper terminal, in the chamber, of the elec-
tric-current supplp, whereby pencil rénewals
may be made at one suspended electrode
while the current passes t

current passes through
electrode, for the pur-

ough the other
suspended electrode, for the purposeset forth,
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above the said chamber inde- -
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3. In an electric ftrnace, the combination | pencils, each pencil comprising a plurality of 10
of a melting-chamber, a lower electrode in | readily applied sections joined together at
the chamber, a pen-:il holding head inde-| their ends and provided, near their upper
pendently connected with the source of cur- | ends, with perforations to receive sustaining

5. rent-supply, a plural'ty of pencils for said | pins, for the purpose set forth.

head independently mounted therein at their CHARLES E. WILSON,
upper ends and formiag an upper electrode,’| In the presence of—

and a cover for the molting-chamber having - H. M. Gisses,

openings through it for the passage of the | - T. R. Racranm.
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