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Lo all whom it may concern:

Be it known that I, JOSEPH A. VINCENT, of
the city and county of Philadelphia, State of
Pennsylvania, have invented an Improve-
ment in Electric Smelting-Furnaces, of which
the following is a specification.

My invention has reference to eleclric
smelting-furnaces; and it consists of certain
improvements which are fully set forth and
are shown in the accompanying drawings,
which form a part thereof.

In carrying out my invention I provide a
furnace structure having a vertical hearth or

_channel for the material being smelted and

the smelted produect, and combine therewith
lateral - acting electrodes, between which a
current of electricity is maintained, and a
movable bottom or floor which recedes as the
smelted product increases within the hearth.

My improvements also comprehend various
details of construction in a furnace of this
class, all of which will be better understood
by reference to the accompanying drawings,
in which— ,

TFigure 1 is a sectional elevation of an elec-
trical furnace embodying my improvements,
and Iig. 2 is a diagram illustrating a second
form of apparatus for controlling the mov-
able bottom of the hearth. »

A is the body of the furnace and is formed
of refractory material, such as fire-brick, and

is provided with a vertical channel or hearth

B, open at the bottom and terminating at the
top in a neck T,leading to a feeding device
adapted to positively force the material to be
smelted into the hearth. The feeding device
consists of a chamber or hopper D, into which
the material, in a finely pulverized condition,
is delivered, and a serew or mechanical pro-
pelling device K, extending from the hopper
and into the discharge-neck therefrom, which
opensinto the hearth B. By rotating the said
screw the materials from the hopper are
forced with steady pressure into the hearth.
‘While I have shown the screw as extending
all the way through the hopper D, it is evi-
dent that it need only be in the neck F.
The floor or bottom of the hearth B consists
of refractory material H, which is secured to
the upper surface of the table G, secured to

the piston-rod I, attached to the piston 4,
which works within a hydraulic eylinder J.
The lower end of the cylinder J connects by
a pipe P with a stand-pipe O,which has a suffi-
cient height to create a pressure upon the un-
derside of the piston and thus hold the refrac-
tory bottom of the hearth upward against any
downward pressure which may be exerted
upon it. The upper end of the stand-pipe O
is connected by a pipe Q with a tank R, hav-
ing a float-valve 8, which normally closes the
orifices of the discharge-pipe O with an elas-
tic resistance, which may be overcome by a
downward pressure upon the piston 7, caus-
ing a discharge of the water from the dis-
charge-pipe O into the tank. To cause the
piston to rise within the eylinder J, water
under pressure may be admitted to the pipe
P under the confrol of a valve p.

Opening transversely into the hearth I,
and substantially of the full width thereof,
areflues C C, arranged diametrically opposite,
through which the electrodes % % operate.
The clectrodes & & are of carbon and are car-
ried upon the carriages X, having rollers L,
running upon rails /, arranged in the lower
part of the passage-ways C. The carriages
K are moved from or toward each other by
means of the serews M and electrically-con-
trolled power devices N. . These power de-
vices N are controlled by an electromagnetic
controller m, the whole operating in such a
manner that when the resistance across the
electrodes is abnormal, due to the burning
away of the electrodes, the electromagnetic
devices come into operation to feed the elec-
trodes toward each other to insure the proper
maintenance of the arc.

As shown the power devices are driven by
a belt upon fast and loose pulleys M, over
which the belt is shifted by means of an
electromagnetic belt-shifter N2, which is ac-
tuated by an electromagnet  in a shunt-¢ir-
cuit n around the generator U, which sup-
plies current to the electrodes by the eir-
cuits W.
upon a power-shaft N*. By this construction
it is seen that when sufficient current passes
throngh the shunt-circuit n the magnet m
shifts the belt until the electrodes are fed
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sufficiently near. The current in the main
circuit W then increases and the spring N°
shifts the belt again upon the loose pulley
and the electrodes once more remain station-
ary. It is evident that any other form of
electric controller may be employed for oper-
ating the electrodes, or the same may be en-
tirely dispensed with, if so desired, and the
clectrodes fed by hand.

In the construction shown in Fig. 2 we
have the same general features of Fig. 1, but
with the furnace-masonry omitted. In this
case the table G for holding the movable re-
fractory floor I is sustained by a screw T/,
which is raised or lowered by worm-gearing
J', driven by an electric motor J? in a shunt-
cireuit J%, and having the field-circuit J? pro-
vided with a rheostat J* to regulate its speed.
Any other suitable arrangement of power de-
vices may be cmployed to positively move
the gearing with the object of lowering the
floor gradually and uniformly. This speed
can be regulated to suit that of the produe-
tion of the smelted product. It is also evi-
dent that where the bottom is moved by me-
chanical means in this manner the materials
may be fed into the top of the hearth in any
manner, and need not be forced into it, asin
the case of Fig. 1.

My improved furnace is excellently adapt-
ed for the production of ecalcium carbide,
and may be used for smelting processes gen-
erally.

In operation the material is fed down De-
tween the electrodes 4 % in the hearth B un-
der the positive action of the screwE., Asthe
material is smelted the product presses upon
the floor 1I, and under the pressure of the in-
coming material to be smelted causes the
smelted product to descend with said floor,
thus allowing a continual stream of fresh ma-
terial to be brought within the zone of fusion
between the electrodes and without interfer-
ing with the continuous operation of the fur-
nace. It is evident that with a furnace con-
strueted in this manner the ingot of smelted
material may be of great length by simply
providing a large capacity to the movement
of the movable floor.  'When the flooris fully
lowered, the ingot may be removed from the
space b below the hearth B.  The produects of
combustion and gases in the process of smelt-
ing may escape by a flue ¢, extending later-
ally from the hearth I3 and leading to the
chimney T.

While I prefer that the hearth shall be ver-
tical, it is evident that it may be at an angle,
if so desired, or in any upright shape, the ob-
ject being to so construct a furnace that the
tendency of gravity to cause the material to
freely pass between the electrodes shall be
counteracted by providing a movable floor to
support thesaid material in position between
the said electrodes and only permit it to be
removed therefrom under positive feeding
operations. I .do not therefore limit myself

to the minor details of construction, as my
improvements may be modified in various
ways without departing from the spirit of the
invention.

What I claim as new, and desire to secure
by Letters Patent, is—

1. Inanelectrie furnace the combination of
an upright hearth open at the top and lower
portions, a movable floor or bottom for said
hearth movable bodily to and from the elec-
trodes in the hearth during the smelting op-
eration, positive feeding devices at the top or
upper portion of said hearth for feeding the
materials to be smelted, and electrodes open-
ing into the sides of the said hearth, whereby
the material to be smelted may be forced down
between the electrodes and the smelted prod-
uct moved downward with the floor with a
speed commensurate with the incoming ma-
terial to be smelted.

2. Inanelectric furnacethe combination of
an upright hearth open at the top and lower
portions, a movable floor or bottom for said
hearth movable bodily to and from the elec-
trodesin the hearth during the smelting oper-
ation, electrodes opening into the sides of the
said hearth, positive feeding devices for the
top or upper portionof said hearth, anda flue
or escape-outlet from the hearth for the prod-

ucts of combustion and gases, whereby the .

material to be smelted may be forced down be-
tween the electrodes and the smelted product
moved downward with the floor with a speed
commensurate with the incoming material to
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be smelted and the gases are carried off from

the furnace.

3. In an clectric furnace the combination of
an upright hearth open at the top and lower
portions, a bodily-movable floor or bottom for
said hearth, electrodes opening into the sides
of said hearth, means for feeding the mate-
rials into the top or upper portion of said
hearth, devices to permit the floor or bottom
of the hearth bodily to move downward slowly
during the smelting operation, and feeding
devices for feeding the electrodes relatively
to or from each other above the movable bot-
tom, whereby the material to be smelted may
be forced down between the electrodes and
the smelted product moved downward with
the floorwith a speed commensurate with the
incoming material to be smelted.

4. Inan electric furnace the combination of
an upright hearth open at the top and lower
portions, a bodily-movablefloor or bottom for
said hearth, electrodes opening into the sides
of said hearth, positive feeding devices at the
top or upper portion of said hearth, devices
to permit the floor or bottom of the hearth
bodily to move downward slowly during the
smelting operation, and electromagnetic con-
trolling or feeding devices for feeding the
electrodes relatively to or from each other
above the movable bottom, whereby the ma-
terial to be smelted may be forced down be-
tween the electrodes and the smelted product
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moved downward with the floor with a speed
commensurate with the inecoming material to
be smelted.

5. Inanelectricfurnace the combination of

“an upright hearth, means for feeding the ma-

terial to be smelted into the upper portion of
the hearth, electrodes opening into the sides
of the hearth between which an are is main-
tained and the materials to be smelted fed,
abodily-movablefloor or bottom for the hearth

below the electrodes, and mechanical devices
for controlling the descent of the movable
floor or bottom during the smelting operation.

In testimony of which invention I have
hereunto set my hand.

J. A. VINCENT.

Witnesses:
R. M. HUNTER,
ERNEST HOWARD HUNTER.




