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To all whom 4t may concern: | |

Be it known that 1, Cranues 1, Winsox, a
citizen of the United States, residing at
Ferris, in the county of Fayette and State of
West Virginia, have invented a new and use-

ful Improvement in Flectric Furnaces, of.

whicl: the following is & specification.

My invention relates to nmprovemeny 1 |

electric smelting furnaces generally, and more
particularly to such furnaces for the treat-
ment of suitably mixed ore charges for the
production of pig-iron, ov steel direct.

My objects are to provide z furnace n

which the wearing away of the electrodes will
- be materially  reduced, and to provide a

furnace of the type named of generally 1m-
sonstruction for use, more especially,
i turning out substantially uniform prod-
ucts of ngh grade. '
In carrying out my invention I provide &

paratively large stationary electrodes and

provided with means for tilting it to regulate
the heat-generating resistance between the
electrodes:; and 1 also provide a readily

al-
justable, as well as removable, exciting elec-

trode for use in starting the smelting opera-
tion. I furthermore provide electrically ac-

tuated controllers, preferably automatic 1n
operation, for governing the tilting of the

crucible and the movement of the exelting

electrode, whereby the heat-generating re-
sistance in the erucible may be rendered con-
stantly under substantially perfect control.
In the drawings—Figure 1 is & partly

hroken, sectional elevation and diagrammatic
view of a tilting crucible-furnace constructed

with my improvements; and ¥Fig. 2, an end

elevation of the same.

~and tie-bolts, 9. _
from the plates 7 by strips 8.

The crucible, 3, is preferably rectangular
incross-secetion. It is formed with a suttably
insulated base-plate, 4, pivotally mounted,
centrally toward opposite sides, on trunnions,
5, journaled in suitable supports, 6.- 1t has

Afire-brick side-walls and end-plates, 7, se-
cured together as by means of end bars, 8,
The bars 8 are insulated

The {ront

“inner wall 1s of graphite or other suitable car-

5

bonaceous material forming an electrode 12,

resting upon the refractory bottom 10; and
extending through the front wall just above
the bottom 10 is a tap-hole 11 provided with

a spout. © Extending across the opposite end

of “the chamber is a clock or mass, 13, of
oraphite or other carbonaceous material form- |

- .
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ing part of the bottom at that end, as in-
dicated, and serving as the second permanent
clectrode. - |
Connected with the base-plate portion, 4,
is means for rocking the crucible on 1ts trun-
nions consisting of a cable; 14, attached to the
base-plate and running over upper and lower
pulieys, 15. Between the pulleys the cable
1s wound around a drum, 16, forming part of
a suitable electric - controller device, not
shown. Running on a track,. 17, centrally
above the crucible, is a traveling head or
trolley, 18, connected at one side to a cable
19, running over a pulley, 20, and carrying a
counter-weight, 21, and connected at its
opposite side with a cable, 22, running over a

pulley, 23, and connected with-a drum, 24,

which may be and preferably is a part of a

controller device actuated by an electric

eurrent.

925 is a carbon holder or head suspended
from a pulley, 26, on a raising and lowermng
cable, 27, extending under the pulley, 26,

and over pulleys on the trolley, 18. 1t 18
fastened at one end to a bar, 38, and extends

at its opposite end over a pulley, 29, to the

drum, 30, of another electric-coniroller de-

vice. RKxtending from & bus-bar, 31, are
leads, 32, 32, communicating through the

adjacent plate, 7, with the carbon electrode,
13: and extending {from a bus-bar, 33, are
leads, 34, communicating with the electrode,

12, through the plate, 7, at that end.” Lead

wires, 35, extend from the bus-bar, 33, to the
carbon holder, 25. Suitably fastened at its
upper end or edge to the holder, 25, 1s an
exciting electrode in the form of a graphite
plate, 36, which may be nearly as wide as
the erucible chamber, as indicated m Kig. 2.

In operation the tap-hele 11 is plugged
and the crucible caused initially to extend
upright, as shown. The exciting electrode,
36, 15 Jowered into the crucible to the elec-
trode 13, the current then turned on and the
olectrode 36 then raised slightly to produce
the initial heat-generating arc between it

and the lower portion of the electrode 13.
QOre fed into the crucible becomes molten at -
the said are, and tends to spread and flow in-

the direction of the electrode 12.

between them..

Patented March 10, 1808,
Applieation filed Sapt&mhaf'lﬁ, 1908, Serial No. -334,?49_. | :
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metal accumulates the exciting electrode 36
is moved slowly, toward the. electrode 12, to
keep it at its lower edge in such relation to
the advancing stream of metal as to main-
tain the necessary heat-generating resistance
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the drum 16 and tilt the crucible to
m Fig. 1, until the molten metal recedes from
“the electrode 13 far etiough to reéstablish the

When the accumulating molten metal
spreads to the lower edge portion of the elec-
trode, 12, the exciting electrode, 36, may be
withdrawn to establish the current between
the main electrodes, 12, 13, through the
molten metal. When the electrode, 36, is
withdrawn from the crucible, a heat con-

hning, preferably water-j acketed, insulated

cover, Indicated by the dotted lines, 37, mav
be placed upon the crucible, the cover having
a sultable opening through which ‘e ore
charge may be fed to the crucible. - . .

When, as stated, the molten metal has
accumulated to an extent sufficient to spread
entirely across the refractory base 10 from

the edge of the electrode 13 to the lower edge-

of the electrode 12, the consequent free pas-
sage of the current and lowering of the re-
sistance causes the electric-controller to turn

resistance which the controller is intended to
maintain. Thus as the quantity of molten
metal inereases the crucible becomes tilted

‘more and more until the metal extends 1n

in a plane, from close to the lowsr edge of the
electrode 13 more or less
the electrode, 12.  The plug is then removed
from the tap-hole 11, and first the metal
which has separated by
flows through the tap-hole and then the slag.
As the pouring off progresses the bath of
metal tends to recede from the lower edge
of the electrode 13. This causes the con-

troller to reverse its former operation, in its:

endeavor to maintain the proper resistance,
and to turn’ the crucible in the direction of
1ts upright position shown. When the sur-

face of the metal sinks below the top of the.

tap-hole, mwolten slag overlymg the metal
will pour off.. -

The controllers, 16, 24 and '30, are not

specifically shown and described in the pres-
ent application, and may be dispensed with

if desired and the operation of titing the.

crucible and moving and raising and lower-
Ing the exciting electrode performed by
hand or other means.
fer to employ may be of known construction
and electrically actuated and governed in

‘thew operations by the resistance to ihe
current passing through the furnace. As

the molten mass cecumulates and resistance
diminishés' between the molten met..  and
electrode 13, the controller, 16, would turn to
tilt the crueible forward.  The controllers,
24 and 30, would operate to raise the exeiting
electrode during the initial starting of
operation and move it toward the clectrode,
12, In this way approximately constant,
uniform resistance and heat-genceration may

be maintained, which would aid materially in

the production of a uniform metal product.
It desired plugged tap-holes at different

the left,.

nearly to the top of

The controllers I pre-

the

gravity from the'slag |

arately in a well known manner.

provided with
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cother, and means {or tilting
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elevations for slag and metal may be pro-
vided in place of the one pouring opening,
11, at that end, whereby at the end of & run
the slag and metal may be tapped off sep-

The exciting clectrode, 36, need be em-
ployed only for a comparatively short time
at the beginning of a run after a complete
shut down and the wear thereon would thus
be comparatively little. '
12, 13, being comparatively large bodies of
carbonaceous material, will perimit large
units of electric current to he employed and
fhel wear thereon will also he comparatively
1ttle. ' |

What T claim as new and desire to secure

by Letters Patent is— |

I. In an electric furnace, the combing-
tion of a melting-receptacle provided with
maln electrodes, and an exciting electrode
movable between the main electrodes, to-
ward one and away
purpose set forth.

2. In an electric furnace, the combina-
tion of a melting-receptacle provided with

The electro des_,. |

from the other, for the

main electrodes, and an inserttple and with-

drawable exciting electrode with means for

70

80

85

90

moving it between the main: electrodes,

the purpose set forth. - |

3. In an electric furnace, the 'combina-
tion, of a melting-receptacle provided with
main electrodes, an insertible and with-

drawable exciting electrode and an electric
controller device operatively connected with

the exciting electrode for moving the same
between the main electrodes, toward one

and away from the other, for the purpose
set forth.

4. In an ore - smelting ‘electric furnace,

the combination of a tiltable melting-re-
ceptacle provided with electrodes toward
opposite sides, and means for tilting the re-
ceptacle to prevent accumulating molten
metal from contacting with one electrode
and. to maintain the desired tesistance
through the heat-generating material over-
iying the metal. | -

9. In an ore-smelting electric furnace , the
combination of & tiltable melting-receptacle
electrodes toward opposite
sides, and an  clectrically actuated con-
troller device operatively coniected with
the receptacle for tilting the same, to pre-
vent accumulating molten metal frony con-

tucting with one clectrode and to maintain *

the desired - resistance throueh the hent-
o

generating material overlving the metal,

6. In an ore-smelting clectrie [urnace, the
combination of a tiltable melting-reeeptacle

Cprovided with main electiodes toward op-

posite sides, an exciting electrode, means for
moving the exciting electrode toward one of
the said main electrodes and away from the
the receptacle

toward one and away from the other, for -
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to prevent accuinulating metal from con-

tacting with one cleetr {)de and tomaintain
the dmnod resistance through the heat-
gener rating material O\""C‘I‘]Vll’]“‘ the metal.
In an ore-smelting eloctric lurnace, the
cmnbmauon ol a tﬂt%ble moltmfr—leceptacle

provided. with main electrodes toward op-
posite sides, an exciting electrode, means for

“moving the said t"‘lGlleg clectrode toward

one of the sard main electrodes and away
from the other, means for ratsing and lower-

g saxd v\('l‘unw electrode, .fmfl means for

h]tmﬂ the wwptm le as molten metal ac-

”cmnuldtva theremn, for the purpose set forth.

In an ore- ameltmu electric furnace, the
('-mn.l.)m.;11_1{111 of a filtable 11101’[111;-—1_&(,@{)1;&0],

prevent auounnﬂatmw niolten metal from

" contacting with one electrode and to main-

tain the desired resistance through the heat-
venerating material overlying the metal, the
reeeptaf,,le being tiltable 1 the opp()Slte
direction to retain the desired resistance as
the molten contents discharge through the
sall pouring opening.

CHARLES E. WILSON.

In the presence of—
H. M. GiBBES,
T. R. RAGLAND.
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provided in one side with a pouring opening-
and in opposite sides with electrodes, means’
for tiltaing the receptacle 1n one direction to
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