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Our invention relates to electric furnaces
and, more particularly, to electric induction
furnaces. .

An object of our invention is to provide

U means operatively associated with an induc-
tion furnace that shall effect deenergization
of the inductor coil in case of the occurrence
of certain conditions in the furnace structure
and actuate an alarm device..

Another object of our invention is to pro-
vide a furnace construction and a control
system associated therewith that . will pre-
vent molten metal, in escaping from the cru-
cible and engaging the inductor coil, from
15 destroying the coil by short circuiting one

‘or more turns thereof.

Another object of our invention is to pro-

vide a furnace construction and a control
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20 vent molten metal, escaping from the cru-

cible and engaging the inductor coil, from
destroying the same by simultaneously en-
gaging a plurality of adjacent turns of the
coil to short circuit the same.

Another object of our invention is to pro-
vide a ground shield in an induction-furnace
structure and means cooperating therewith
and with the inductor coil for deenergizing
the latter in case molten metal escapes
30 through the wall of the crucible and engages
_the inductor coil.

In practicing our invention, we provide an
induction-furnace structure including a cru-
cible or lining, an inductor coil surrounding

the coil and the crucible. We provide also a
grounded shield of electric-conducting lam-
inated or sub-divided material located in the
insulation between the coil and the crucible,
a current-limiting reactor or résistor in the
ground circuit, as well as a current trans-
Tormer in this circuit that shall be effective
to cause interruption of the supply of energy
to the inductor coil and to actuate an alarm
in cass of breakdown of the insulation be-
tween the crucible and the coil and the
sseape of mol i the crucible.
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system associated therewith that will pre--

it and electric-insulating material hetween

ing the device and system embodying our in-
vention.

An outer casing 11 is shown as being of
pot type and is illustrative of any casing
structure for containing the other elements
of the furnace proper.

" A crucible 12, which may be of the usual
kind employed in induction furnaces or may
be in the form of a built-up lining, especially
in the case of larger furnaces, is located
within the casing 11, and granular electric-
insulating material 13 is located between the
crucible and the casing.

The crucible 12 is provided with a pouring
spout 14, and the casing 11 may be provided
with an annular cover 16 and with trunnions
(not shown) to permit of tilting the furnace
structure to empty the crucible 12 of the
material which has been melted or heated
therein. :

‘An inductor coil 17 of helical shape is lo-

cated between the crucible and the casing and |

may include a plurality of turns of a suit-
able electric-conducting element, here shown
as being rectangular in cross section. It may
be here noted that the casing, the crucible
and the coil are illustrated in specific forms
in order to show an operative combination of
such elements but we desire it to be under-
stood that modifications may be made in
these elements, as they do not specifically con-
stitute parts of our present invention. .

We provide a ground shield 18 of any suit-
able electric-conducting material which is
inherently of relatively high electrical re-
sistance, and preferably non-magnetic at its
normal operating temperature, which is sub-
divided or of cage form in order that the
heat generated therein by eddy currents shall
not be great enough to damage the adjacent
insulating material.

A member 19 of electric-insulating ma-
terial, such as mica, may be located between
he coil 17 and the shield 18 in order to ob-
in 2 higher inherent resistance between the
iand the coil than might be obtained by
of the granular material 18, which

mater ke zirconivm sand.
re slectrical-
{the coll 17,
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A ground 21 is provided for supply-circuit
conductor Ly or, more strictly speaking, the
uppermost terminal of the coil 17 is
grounded. o :

A circuit breaker 22 is connected in the cir-
cuit of the inductor coil 17 and is shown sche-
matically as connected to supply-circuit con-
ductor L,. As illustrated, the circuit breaker
comprises an actusting coil 23, a core 24 and
cooperating stationary and movable contact
members. While we have shown a- specific
form of circuit-interrupting device, we do
not desire to be limited theveto, as it may be
necessary to provide a relatively larger cir-
cuit breaker to be, in turn, controlled by a
cireuit breaker of the kind shown in the
drawing. -

"The shield 18 is grounded at 26, a current-
limiting reactororresistor27and the primary
of a current transformer 28 being connected
in series-circuit in the ground circuit of the
shield. The terminals of the secondary wind-
ing 29 of the current transformer are connect-

ed to the terminals of the actuating coil 23..

The circuit breaker 22 may include a sec-
ond contact-bridging member and contact
mernbers cooperating therewith to control
an alarm 381, 2 source of electric energy
32 being provided to energize the alarm
device 31, which may be a visual or an
audible alarm and be energized simulta-

- neously with the interruption of the circuit
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of the inductor coil. :

- We have found that, in the melting of cer-
tain materials and alloys, there is a possi-
bility of themolten materialescaping through
minute cracks of fissures in the crucible to
cause caking of the electric-insulating ma-
terial 18. If there were no provision for
protecting the coil 17 against the infiltration
of molten metal escaping through the wall
of the crucible, it might be possible for such
metal to engage the coil and cuuse a possibly
fatal accident to an operator stirring the
molten metal with a metal rod, or otherwise
coming into engagement with the crucible or
the molten metal.

By grounding the coil and the provision of
a grounded shield located between the coil
and the crucible, we obtain an indication of
dangerous conditions in the furnace struc-
ture by reason of the deenergization of the in-
ductor coil and by actuation of the alarm de-
vice if and when the molten metal escaping
from the crucible comes into contact with the
ground shield and the coil. The current-lim-
iting reactor or resistor operates, in the
usual manner, to reduce or to limit the maxi-
mum value of current fiowing through the
primary winding of current transformer 28.

It may be noted also that it is impossible to

“energize the inductor coil 17 except mo-

mentarily if a dangerous condition as to
breakdown of insulation between the cru-

5 ¢ible and the coil exists, or there is a me-
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chanical breakdown or damage to the cru-
cible itself, which damage is large enough to
permit of the escape of molten or other ma-
terial through the wall of the crucible to en-
gage one or more of the turns of the coil.

Our system thus provides a relatively sim-
ple and highly efficient means for safeguard-
ing an induction-furnace structure, includ-
ing ‘a grounded shield, and one which ef-
fectively prevents operation of the furnace in
case of certain damage to the furnace struc-
ture and, more particularly, to the electric-
insulating. material therein.

Since various modifications may be made
in‘the device and system embodying our in-
vention without departing from the spirit
and scope thereof, we desire that only such
limitations shall be placed thereon as are
imposed by the prior art or are set forth in
the appended claims.

We claim as our invention:

1. An induction furnace including 2 cru-
cible, an inductor coil therefor and a source

‘of electric energy for said coil, an electric-

conducting shield located between the cruci-
ble and the inductor coil and means opera-
tively associated with the shield and the coil
for deenergizing the coil in case escaping
molten metal from said crucible engages said
shield and said coil.

9. An induction furnace including & cru-
cible, &n’ indiuctor coil surrounding it and
electric-insulating material between them,
electric means, including an electric-conduct-
ing shield, located between the coil and.the
crucible to indicate the escape of molten metal
through the crucible and to simultaneously
deenergize the inductor coil.

8. An induction furnace including & cru-
cible and an energized inductor coil sur-
rounding it, an extended electric-conducting
shield located between the crucible and the
inductor coil, a ground connection for said
shield, a current transformer in said connec-
tion, and electric means operatively asso-
ciated with the current transformer and the
energized inductor coil to indicate the en-
gagement of the shield and the coil by melten
metal from the crucible and to effect deen-
ergization of the coil. .

4. An induction furnace including a cru-
cible and & surrounding energized inductor
coil, of & grounded shield between the coil
and the crucible, a current transformer and
a reactor connected in the ground eircunit of
the shield, a ground on the inductor coil, and
a circuit-interrupting means in the circuit of

said inductor coil electrically connected to,

and controlled by, said current transformer
to effect deenergization of the inductor coil
upon the shield and the coil being engaged
by molten metal from the crucible.

5. An induction furnace including an en-
ergizing coil and a crucible therein for con-
taining metal to be melted, electric means, in-
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cluding a grounded shield located between
the coil and the crucible, for precluding the
energization of the coil in case the ground
shield and the inductor coil are engaged by
molten metal escaping from the crucible.

6. An induction furnace having a coil, a
crucible therein for holding material to be
heated, a source of electric energy conrected
to said coil, and a circuit breaker in the cir-
cuit of said coil, a grounded shield located
between the coil and the crucible and a cur-

rent transformer in said ground circuit hav-

ing a winding connected to the circuit break-

er to preclude energization of the coil by said

source of electric energy upon engagement
of the shield and the inductor coil by mate-
rial escaping from the crucible.

7. An induction furnace having a coil, a
crucible therein for holding material to be
heated, a source of electric energy connected
to said coil, a circuit breaker in the circuit
of said coil, a shield located between +he coil
and the crucible and electric-insulating ma-
terial between the coil and the crucible, elec-
tric means operatively associated with said
grounded shield for controlling the energiza-
tion of the coil in accordance with the con-
dition of the crucible and of the electric-in-
sulating material between the crucible and
the coil.

8. An induction furnace including a cru-
cible, an inductor coil surrounding it and a
source of electric energy for the inductor coil,
an electric-conducting shield located between
the crucible and the inductor coil and means
operatively associated with the shield and the
inductor coil for indicating the simultane-
ous engagement of the shield and the induc-
tor coil by metal from the crucible.

9. An induction furnace including a cru-
cible an inductor coil surrounding it and a

source of electric energy for the inductor coil,

an electric-conducting shield located between
the crucible and the inductor coil and means
operatively associated with the shield and the
inductor coil for indicating a breakdown of
the electric insulation between the shield and
the coil.

10. An induction furnace including a cru-
cible, and an inductor coil therefor, an elec-
tric-conducting shield between the crucible

- and the inductor coil, electric-insulating ma-
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terial between the shield and the coil and
means operatively associated with the shield
and the coil to control the energization of the

coil in accordance with the condition of the .

electric-insulating material between the
shield and the coil. :

11. An induction furnace including a cru-
cible, and an inductor coil therefor, an elec-
tric-conducting shield and means operatively
assoclated with the shicld to deenergize the
coil and actuate an alarm device in case
molten metal éscapes from the crucible and
before it engages the coil.
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In testimony whereof, we have hereunto
subscribed our names this 26th day of Febru-

ary, 1930.
JOHN V. BREISKY.
THOMAS H LONG.
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