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To all whom it may concern:’

Be it known that I, Jorx A. SEEDE, a citi--

zen of the United States, residing at Sche-
nectady, in the county of Schenectady and
State of New York, have invented certain
new and useful Improvements in Electric

* Furnaces, of which the following is a speci-
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fication. o

My invention relates to the control of arc
electrodes for electric furnaces, and its ob-
ject is to provide a novel arrangement of
the control apparatus, such that certain diffi-
culties experienced heretofore are elimi-
nated. -

In many furnaces, especially those of the
arc type, where the electrode is suspended
over the bath, there is considerable diffi-
culty experienced in securing close regula-
tion, because of the inertia of the electrodes
and other moving parts, which results in
“ gver-running,” so that a kind of hunting
action is produced -which interferes seri-
onsly with the operation of the furnace.

By my invention this over-running tend-
ency is done away with. T obtain this re-
sult by providing, in addition to the usual
motor controlling means responsive to varia-
tions in the arc, a device for automatically
and intermittently at predetermined inter-
vals opening and closing the motor circuit
when the arc-responsive means operates.
This arrangement results in actuating the
motor through a series of impulses, the
motor beimg started, then stopped, then
started’ again, so that the electrode is
brought slowly to the desired position and
has very little tendency to over-run that
position. : v

My invention will best be understood by
reference to the accompanying drawing
which shows diagrammatically a motor con-
trol system for the electrodes of an electric
furnace arranged in accordance with my in-
vention. :

In the drawing, A represents an electric
furnace having two movable electrodes B,
B’, suspended over the bath in the furnace.
These electrodes are provided with electric

56 motors C, C’ for moving them. The motor
%% Cis connected to the electrode B through
" a suitable form of speed reducing gearing.

I have indicated a gear, driven by the motor,
acting as a nut to raise and lower the screw-

threaded rod carrying the electrode B. 'The

motor C is provided with a double field

winding ¢, so that by cutting one-half or
the other of the field winding into circuit

‘the motor is operated in one direction or

the other to raise or lower the electrode.

‘D represents a device responsive to arc
variations of voltage or current, or both.
T have indicated in the drawing a magnet
connected in shunt to the arc of the electrode
B by means of an iron rod e, or other suit-
able terminal, extending into the interior
of the furnace. When the electrode B is in
the proper position the pull of this magnet
D on its plunger is balanced by a spring d,
so that both upper and lower contacts of

this magnet are open.” E and E’ represent.

magnets controlled by the device D and con-
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trolling the operation of the motor. Tt is -

these magnets which serve to open and close
the motor circuit intermittently when the
magnet D closes its contacts. One of the
magnets E, E’ comes into play when the
motor is raising the electrode and the other
when the motor .is lowering the electrode.
The plunger ¢ of each of these magnets
actuates a contact F' by means of a lost mo-
tion connection consisting of collars ¢’, ¢’
adapted to engage and shift the contact F
when the plunger is raised and falls. The
contact F when in the position shown
bridges two contacts f, f. This contact re-
mains in whatever position it may be moved
to by either collar ¢’ until it is engaged by

“the other collar and moved to its other po-

sition. Attached to the lower end of the
rod carried by the plunger e is the piston ¢
of the dash-pot G. This piston is arranged
to retard the upward movement of the plun-
ger and to permit a free downward move-
ment. The plunger also carries a contact H
which, when the plunger is raised, engages
a contact 4 which is supported by the sta-
tionary member J but which is free to move
upward when engaged by the contact H so

as to permit a further movement of the .

plunger after the contacts H and % have
been brought together. The height of the
member J and, consequently the initial dis-
tance between contacts H and A may be ad-
justed by the screw K. The contacts H and
7 thus constitute a switch for closing and
opening the motor circuit. ’ '

As long as the voltage across the arc of
the electrode. B' remains normal the contact
of magnet D remains in mid position and
the motor citcuit is open. If the voltage
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across the arc rises above its proper value,
the magnet D draws up its plunger against
the tersion of spring d so as to close its up-
per contact. A circuit is then -closed
through magnet E, contact F and the con-
tact of magnet D. The magnet E is, there-
fore, energized and draws up its plunger ¢
slowly, since it is retarded by the dash-pot.
The contact F is not moved at first but con-
tact H is soon brought into engagement with
the contact 4, thereby closing the circuit of
motor C through the lower half of its field
winding ¢. The motor accordingly starts
and lowers the electrode B. The upward
movement of plunger e continues, the con-
tact A being carried upward so as to per-
mit this movement, until the lower collar ¢’
engages contact F and moves it out of en-
gagement with the contacts f f. The circuit
of magnet E is thus broken and the plunger
falls breaking the motor circuit at H and A.
Contact I is not returned to its original po-
sition until after the motor circuit 1s broken
and the upper collar ¢’ engages the contact
I' and returns it to the position shown.
Then if the upper contact of magnet D is
still closed the magnet E again draws up its
plunger and the same operation takes place
1n the sequence that has just been described.
This continues until the electrode B is low-
ered sufficiently to bring the arc voltage to
its proper value. If the arc voltage should
fall below its proper value, the pull of mag-
net D would be weakened and its lower con-
tacts closed by the tension of spring d. This
closes the circuit of magnet E” which opens
and closes the motor circuit precisely in the
manner that has been described for magnet
E, except that now it is the upper half of
the field winding of motor C which is ener-
gized, so that the electrode B is raised by a
series of impulses until the voltage across
the arc rises to-a proper amount. By means
of the intermittent opening and closing the
motor circuit, the electrode is moved gradu-
ally without a tendency to over-run.

The magnets D, E and E’ jointly control
the motor C. For the control of the motor
C’ a similar arrangement of magnets would
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be provided. The control magnets for mo-
tor C” have been omitted from the drawing
for the sake of simplicity.

I do not desire to limit myself to the par-
ticular construction and arrangement of
parts shown and described, but aim in the
appended claims to cover all modifications
which are within the scope of my invention.

What I claim as new and desire to secure
by Letters Patent of the United States, is,

1. In combination with a movable arc
electrode, an electric motor for moving the
electrode, means for controlling said motor
responsive to variations in the are, a mag-
net controlled by said means, a contact op-
eratively connected to the plunger of said
magnet in circuit with said motor, a contact
in eircuit with the magnet winding connect-
ed to the plunger of said magnet through
a lost metion connection, and means for re-
tarding the movement of said plunger.

2. The combination of an electric motor,
means for controlling said motor, a circuit-
closing magnet having a plunger provided
with a lost motion device, a switch opera-
tively connected to said plunger and in cir-
cuit with the motor, a contact in circuit with
the magnet winding operatively connected
to the lost motion device whereby the mag-
net circuit is automatically opened and the
motor deénergized for predetermined inter-
vals.

3. The combination of an electric motor,
means for controlling said motor, a switch-
ing magnet controlled by said means, a
switch in-circuit with said motor, opera-
tively attached to the plunger of said mag-
net, one of the contacts of said switch yield-
ing so as to prolong the time of contact, a
contact in circuit with the magnet winding
whereby its circuit is automatically opened
by the movement of its plunger, and means
for retarding the motion of the plunger.

In witness whereof, I have hereunto set
my hand this first day of December, 1909.

JOHN A. SEEDE.

Witnesses:

Bexgamin B. Huw,
Herex ORrForp.
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