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1

This invention relates to an induction furnace
and particularly to a multi-chamber induction:
furnace of the stationary and of the tiltable type.
These furnaces are generally provided with
two or-more metal holding chambers or hearths
and these chambers (or hearths) are connected
by a system of channels or ducts forming the

secondary melting loop; the channels are in the
customary manner threaded by primary trans-.

former units.

The furnhaces are frequently equipped with &
rocking or rotating device; the rocking of the
furnace imparts to the molten metals an agitat-
ing and miking action in order to equalize the

metal charges held in the various chambers or

hearths.

The customary rocking or rotating means are
of a purely mechanical nature and the furnaces
are for this purpose often supported on rollers
and similar means.

The invention relates in contradistinetion to
the above described art to non-rocking, that is
to stationary and tiltable multi-chamber induc-
tion” furnaces, and it is its main purpose to
equalize the metal melts in the individual eham-
Bers: or hearths. by stationary or non-movable
means; at the same time. it is an important aim
of the invention to effect a rapid  and uniform

transmission of the heat which is inductively

created by the primary transformer unit or uhits

to the metal charges in the various holding

chambers. :

~ Prior attempts to impart to induction furnaces
an effective and fast distribution of the indue-
tively created heat to the molten metal charge
and to produce uniform metal melts have been
"~ based on the production of a metal movement by
the creation of temperature differences in the
secondary melting chainnels, which for this pur-
pose were equipped with sections of a smaller
and a- larger cross-area; it was assumed that a
higher temperature could be obtained in the
places of smaller cross-section whereby a one-
directional metal flow would be initiated. How-
ever, these and other attempts to create a uni-
directional flow or circulation of the molten metal
charge in induction furnaces have remained en-
tirely- unsuccessful.

~The creation of a one-way.or unidirectional
flow of the metal is indeed highly desirable in
induction furnaces and particularly in those of
the submerged resistor type and many sugges-
tions have been continuously made in the souice
of the past forty years to satisfactorily solve this
problem..
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These suggestions include:

- 'The provision of a plurality of separate and
of moving electromagnetic- fields,

Of open loop reservoirs for- the charge and
closed loop channels-connecting with the reservoir
at remotely separated places.

The arrangement of hearth entering ends of
the loop at vertically different levels,

The-gradual-enlargement of the loop eross-area
fromr one to the other hearth entering points,

The co-axial arrangement of the primary and
the secondary and:

The- displacement from each other in an axial
direction.

Some of the known construetiong utilize the-
pinch-effect and some have been designed with
the purpose to prevent the-disruption of the metal
flow by the latter.

The above recited” numerous: endeavors dem-
onstrate- the importance of a satisfactory flow’
control of the molten metal in induction fur-
naces; but none of them hag attained the status
of practical usefulness-because they. are based on
constructional changes. of the secondary loop
itself.

Even if g unidirectional pressure flow is shown
in the prior art from one outlet of the secondary:
loop. through: the charge: ifito. another .outlet of
the:loop and a.return flow through the latter, this.
flow is; on, account. of the heavy weight. of the:
superposed-metal: charge, necessarily confined: to.
its lower paortion; this is' particularly true of:
deep charges: where the flow impetus: of the metal:
emerging: from: the: loop: inte. the hearth is.soon:
counteracted by the weight of the charge.. '

As. mentioned. above, the movement. of the:
molten. metal in: induction furnaces. of the sub-
merged.-resistor type is greatly influenced by the
pinch-effect..

Due: to: this. cffect: a: strong: suction is produced
at the emergence point. of the melting channels
into. the hearth: effecting a: direct return move-
ment of the molten chargeé intothe same channels.

The metal. flow produced: by the pinch effect.
in a submerged resistor type induction furnace:
having a. melting’ loop' composed of g channel’
spaced: from the hearth and a plurality of sub-
stantially straight. channels connecting the-
spaced channel with the hearth is-illustrated in
attached:Fig. 1, showing the melting loop and the:
bottom: section of  the:hearth. :

The- electromagnetie field: of highest intensity
Is located in- the center section of the straight
melting channels §- at about half their length; ,
The metal is formed' f¥om this center section in
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an upward and in a downward direction through
the melting channels, as indicated by the arrows.
The molten metal stream emerging from the ends
of the channels draws the metal from adjacent
portions of the charge into the same channels,
whereby two lateral flow branches result which
are again outwardiy forced as they approach the
center portion of the channels. Under the direct
influence of the electromagnetic. field the well
known flow of the melt in opposite directions
results through the same channel, as shown for
instance in U. S. Patent Sasnett No. 1,660,209
and indicated by the arrows in Fig. 1.

Within the range of its highest intensity the
electromagnetic field has the tendency to com-
press the molten conductor; if the current input
is sufficiently high, it may happen that the con-

ductor is interrupted or pinched; thus the term

“pinch effect” wag created.

However, and as above stated, the direct return
of the metal into the melting channel is the
consequence of the metal pressure produced by
the electromagnetic field and the resulting suck-
ing effect in coaction with the pressure distribu-
tion in melting channels; it will therefore not
take place in those portions or layers of a molten
metal charge, which are not influenced by the
electromagnetic field.

The pressure distribution resulfing in the ad-
jacent sections z—zx and y—vy at the transition
point of the metal from the channel mouth into
the hearth is illustrated in Figs. 2 to 5.

The hydrostatic pressure HP which increases
from the surface of the melt downward is shown
in Fig. 5; at the point x it is Hx, at the point ¥
it is Hy.

The pinch effect produces a superimposed in-
wardly directed pressure which, as can be shown
by simple calculation, increases on a parabolic
curve from the periphery of the channel toward
its center, where the pressure attains its maxi-
mum. 7This pressure is
7r?
where T-denotes the current and r the radius of
the conductor, .

= It -is ~obvious that the pressure max1mum Py
in the ‘smaller section 2 y—y is smaller than the
pressure Px in the larger section z—z. The ad-
Jacent points ¢ and b are consequently subjected
to. various pressures and, as will appear from
Fig. 4, the pressure at b is higher than that at
2, Fig. 3. This causes the liquid conductor to
be squirted-out in the direction b to g¢; the metal
upwardly propelled in the direction of the center
arrow is replaced by metal drawn back from
adjacent portions of the charge, as shown hy
the lateral arrows in Figs. 1 and 2. A similar
metal flow is produced at the emergence of chan-
nels 5 into channel 6, Fig. 1. .

This metal transport through the meltlng
channels of the furnace has its advantages; it
prevents, for instance, the overheating of the
metal in the melting channels. However, the
non-controlled metal movement is locally limited
and obviously insufficient to have a decided in-
fluence on the equalization of the charge and
the distribution of the heat thereto; moreover,
the current input is limited and the high power
factor required for the steadily increasing ca-
pacity of modern induction furnaces cannot be
obtained because current increase involves the
danger of the conductor being interrupted in the
zone of the highest field intensity. Some of the
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known suggestions to create a unidirectional flow
also involve difficulties in the construction of
the furnace itseli and greatly raise its manufac~
turing costs.

It is therefore the primary object of this in-
vention to ecreate in a multi-chamber induction
furnace an equalization of the metal melts in
the various chambers and-uniformity with regard
to chemical composition and temperature.

It is a further object of the invention to achieve
this aim without rocking the furnace and with-
out the application of rotatable devices, such as
supporting rollers and the like.

It is another important object of the 1nvent10n
to create in these furnaces a continuous unidi-
rectional closed metal tfiow through the various
chambers with adherent uniformity of the metal
in the same; this is of particular importance in
the ‘mass~-foundry and die-casting practice of,
particularly, light metals where the production’
of uniform castings is a dominant postulate
which has hitherto not been satisfactorily met.
within the customary mechanically rocked in-
duction furnaces.

It is a further object of the invention to permit
a practically uniimited increase of the power
factor or current density without incurring the.
danger of interrupting the conductor or clogging.
the melting loop.

It is a further important object of the inven-
tion to sucecessfully melt in these furnaces small-
sized . metal materials such as scrap, turnings,
borings, chippings and even fine metal powders.

It is a further object of the invention to op-
tionally increase the power factor of the fur-
nace and to obtain with the same amount of iron
in the transformer a larger power input.

It is also an object of the invention to greatly
reduce slag deposition in the melting loop and
particularly in the center section of the melting
channels as the continuous unidirectional metal
flow through the entire channel length prevents
the slag particles from coming to rest.

With the above recited and other objects in.
view, which wiil become apparent as this speci-
fication proceeds, the invention comprises as its
main element a one-way or unidirectional exten=
sion of continuation of the metal movement ini-
tiated by the inducsd electromagnetic field from
the secondary melting loop into a section of a
metal holding chamber where the field intensity
is strongly reduced or entirely eliminated; the
thus created metal impetus draws metal from an-
other chamber; the metal flow from this other
chamber is naturally replaced by metal flowing
in an opposite direction from the first chamber
through the me.ting loop into the other chamber.

In this manner, the molten metal is forced to.
participate in a continuous one-way or unidirec-
tional circulation through the various chambers
and a highily satisfactory equalization of the
charge is obtained which is far superior to the.
rocking of the same, is far less expensive and is
equally applicable to stationary and tiltable fur-
naces. ) .

The induetively created- heat is equally and
uniformly distributed throughout the entire.
charge of the various chambers.. Small-sized
metal scrap and metal powders may be molten
without difficulty, which hitherto has been unat-
tainable in multi-chamber induction furnaces.

A simple means to obtain the above described
closed and unidirectional flow of the entire
charge consists in the location of a current con-
ductive refractory tube, for instance, a graphite
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or. carbon tube: in a 'melting' channel or directly

above:its upper end in: such: a.manner that: the:
tube forms an extension of the channel; the tube:

ends within: or above g section of the melt which

is practically free from the influence of the in-.

duced:electromagnetic: field..
The: invention relates to an induction furnace
of. the submerged resistor type as disclosed in

copending U. 8. patent applications Serial No..

647,831, filed. Feb. 15, 1945, now Patent No.
2,536,325, issued Jan. 2,1951; Serial No. 683,115,

filed. July 12, 1944, now Patent. No. 2,539,215,
issued. Jan. 23, 1951; Serial No. 671,818, filed May:
23, 1946, now Patent No. 2,535,859, issued Jan. 2,
1951; and. Serial No. 735,851, filed Mayr. 20, 1947, *

The invention is based on the general idea also

inherent in these copsnding patent applications:

of: creating: in. the submerged resistor type fur-

nace a unidirectional metal flow from: the melting

loop into a zone which is essentially free from
inductive influencs; for this: purpose s refractory

tube is inserted. with: its one end into the melting:
loop; the tube: reaches with its other end into a.
zone which. is essentially not influenced by induc-

tion.

- The.above referred-to copending patent appli~
cation Serial No. 683,115, filed July 12, 1945, gen-
erally claims this inventive idea.

Patent applicaiion 647,831, filed February 15,
1946, claims the insertion of a refractory tube
into the melting locp. of the furnace in such a
manner that the end of the tube is spaced from
the: channel wall and fresly rsaches into the
channel.

Patent application: Ser. No. 671,818, filed May
23,: 1946, claims a raethoed of pumping & molten

metal from an induction furnacs by inserting a

refractory, current-conductive tube into a melt-
ing channel; certain claims. include the mainte-
nance of a.small clearance ketween the outside of
the. inserted tube and. the inside of the melting
duct, the insertion of an additional refractory

tube into the melting channel and the applica-
tion of the unidirectional flow principle to a.

duplex induction furnace consisting of a large
capacity and a small capacity melting furnace.

-Patent application. Ser. MNo. 735,851, filed Mar..

20,1947, claims the creation of a unidirectional
closed metal fiow within ths melting loop and the
hearth. of a single induction furnace by the con-
nection of a refractory, current. conductive tube
with the melting loop.

The present application claims the application
of the above recited general inventive idea of
creating a:-unidirectional metal flow by the in-
sertion of a refractory tube into a melting loop
to an induction furnacs having a plurality of
chambers connected by this loop and the creation
of the closed metal flow through these chambers
and the melting loop.

. Induction furnaces embodying the hitherto
known metal movement in the melting channels
and the one~-way or unidirectional circulation of
the melt. in accordance with the invention will
now be described in detail and with reference to
the attached drawings.

- In the drawings,

Fig. 1 is a vertical section of the lower part of
& submerged resistor type induction furnace illus-
trating the customary metal flow under the in-
fluence of the pinch effect,

Figs. 2-5 illustrate the pressure conditions
which. prevail in. this furnace at the emergence
of the melt from a melting channel into the
hearth, ’ o ’
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Fig..6 is a vertical section of a. double chamher
induction furnace on line 6—86 of Fig. 7, equipped:
to- produce a. unidirectional metal circulation.
through both furnace chambers. according to this:
invention,

Fig. 7 is a sectional view on line 7—17 of Fig. §;.

Figs. 8, 9 and 12 are vertical sectional views.
of further modifications of the tiltable double-
chamber furnaces shown in Figs. 6 and 7.

Fig. 10:is a vertical sectional view of a three-
chamber furnace on line {6—I0 of Fig. 11
equipped in conformity with this invention,

Fig. 11 is:a sectional view of the same furnace
on line t{—I11{ of Fig. 10,

Fig. 13 is a vertical sectional view of the furnace
similar to that of Fig. 6 showing a further modi-
fication.

The furnace shown in Figs. 6 and 7 is equipped.
with two metal holding chambers or hearths I, 2.
The secondary melting loop is located between
these two chambers.

The loop consists of three melting channels 3,
4, 5 which connect the two chambers I, 2 and are
threaded by primary transformer units composed
of coils 6 of insulated copper wire and an iron
core T which is closed toward the coil windings.

The furnace is housed in casing 8 lined with:
& refractory material §, has a pouring opening
{8, covers i, clesing plugs 12, and is tiltably
supported in bearings i9; customary means, such
as electric hoists and hydraulic cylinders, will be
provided to effectuate the tilting.

As apparent from the drawings, the melting
channels 3, 4, § are parallel and equally inclined
in such a manner that straight cleaning tools can
be inserted through the openings closed by plugs
12 into the channels while the same are full with-
the molten metal. Therefore the furnace can he
kept in full operation during the cleaning of the
melting channels; this is true for the position
shown in the drawings and for any tilted position
of the furnace. In the hitherto known multi-
chamber furnaces of this type the furnace had
to be emptied for the insertion of the cleaning -
tools and the cleaning of the melting channels
from the outside of the furnace could not be:
effected in the tilted position while the furnace-
was in operation and the melting channels were-
kept full of the molten metal.

The means creating the homogenization of the
metal in the two chambers {, 2 consist of a cur-
rent conducting refractory, for instance, graphite
tube 3 which, as illustrated in the drawings,
is inserted into channel 3; however, these tubes
may be alse inserted in the lateral channels,
whereby the metal circulation would be reversed
insofar as the metal will then flow from chan-
nels 4, 5 into chamber %, from there into channel
3, then through chamber { and back into chan-
nels 4, 5.

The free end of tube I3 extends into a section
of the metal bath held in chamber 2 which is
practically free from the influence of the electro-
magnetic field; the proper length of the tube will -
vary in accordance with the particular operating
conditions cof the furnace; however, that section
of the hearth which is practically free of in-
duced current and which therefore decides the
length of the tube may be ascertained without
difficulty as the extent of the electromagnetic field
rroduced in these furnaces can be easily deter- -
mined. )

The upper or front portion of tube I3, which is
not under the influence of the electromagnetic -
field, is protected by a body of a suitable refrac-"
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tory material, such as refractory hrick 18, to pre-
vent the breakage of the tube by the metal which
is charged into the furnace chamber 2. The por-
tion of the tube directly adiacent to the trans-

former unit, however, remains unprotected and .

leaves the way open for the flow of the current
through the electrically conductive tube 13.

Due to the fluid pressure created by the induced
electromagnetic field in channel 3 the metal is
forced to flow from tube 13 in the direction of
arrows (6; the outflowing metal is replaced by
metal flowing in the direction of the arrows from
chamber | into channel 3; accordingly metal must
flow from chamber 2 through channels 4, 5 into
chamber | and from there again into channel 3.

In this manner a steady continucus one or
unidirectional circulation of the charge is pro-
duced through both chambers and a thorough
homogenization achieved of the melts in the two
chambers without the application of mechanical
or furnace rocking means.

The tube 13 may extend, if desired, through
the whole length of the melting channel as illus~
trated in Fig. 13. .

In the modification of the invention shown
in Fig. 8 the tube is so inserted into channel 3
that it extends into chamber {. The metal flow
will accordingly he reversed to that shown in
Figs. 6 and 7. However, the unidirectional cir-
culating and homogenizing action of tube 13 re-
mains unaltered.

In the furnace shown in Fig. 9 which otherwise
is not different from those shown in Figs. 6-8 ar-
cuated melting channe s are provided which con-
trary to the furnaces of Figs. 6 and 8 could not
be cleaned by straight cleaning tools during the
operation of the furnace.

The furnace shown in Figs. 10 and 11 is a three
chamber furnace which is equipped with metal
holding chambers I, 14, 2.

Two secondary melting loops are located be-
tween chambers { and 14 and between chambers
2 and 14. 'The loops consist as in the case of the
previously described furnaces § to 9 of melting
channels 3, 4, § which connect the metal holding
chambers and are threaded by the primary trans-
former units composed of coils § of insulated cop-
per wire and iron cores 1.

The furnace is housed in a refractory linsd cas-

ing 8, has covers |i for the three chambers and

sealing plugs 12.

The means for creating the unidirectional metal
circulation from the center chamber 14 into the
lateral chambers | and 2 and the return flow into

center chamber {4 consist of the refractory cur- 5

rent conductive tubes £3 inserted into the center
channels 3.

The free ends of tubes {3 extend, as previously
described, into g section of the metal bath which
is substantially free from the influence of the
electromagnetic fields created by the inductor
units. The refractory protective brick 18 may
also here be applied to tube 13 in the previously
described manner.

Due to the extension of channels 3 by the tubes 8

i3 the metal flows from thsse tubes into cham-
bers | and 2, from there through channels 4, §
into the center chamber i4 and back into chan-
nels 3; thereby the same continuous unidirec-
tional metal flow, as previously described, is cre-
ated in a three chamber furnace. )

As apparent from Fig. 12, the invention is here
applied to a double-chamber furnace where the
melting channels are only accessible to the in-
troduction of cleaning tools after the charge
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has been emptied-out; the furnace is otherwise
equipped in the same manner as the furnaces
showu in Figs. 6 to 9.

As previously mentioned, the here described
furnaces are particularly well suited for the
mmelting of metal scrap and also light metal scrap.
The heat is gensrated at the bottom of the fur-
nace and immediately transferred to the cold
scrap from the melting channels by liquid con-
tact due to the continuous unidirectional metal
flow. Therefore the fine metal particles are not
subjected to high temperature from above, Hence
the rate of oxidation before melting is reduced
considerably. As a further consequence of the
unidirectional bath movement, the heat trans-
fer and therefore the speed of melting is consid-
erably increased and any oxide formed is de-
tached from the scrap particles and expelled to
the surface of the bath.

I claim:

1. In an induction furnace, a plurality of cham-
bers located in spaced-apart relationship for
holding molten metals, at least one secondary
loop composed of a plurality of melting channels
connecting the said chambers, at least one pri-
mary transformer unit threading said secondary
melting loop adapted to create an electromag-
netic field and to hold the metal in said cham-
bers in the molten state, means for the produc-
tion of a unidirectional closed circulation of the
molten metals between the said chambers through
the melting loop, said means including a refrac-
tory current conductive tube extending from a
melting channel into a chamber below the nor-
mal oparating level of the metal and shifting the
connection of said melting loop with said cham-
ber into a chamber section of reduced electro-
magnetic field intensity.

2. In an induction furnace, a plurality of cham-
bers located in spaced-apart relationship for
holding molten metals, at least one secoudary
loop composed of a plurality of melting chan-
nz=ls connecting the said chambers, at least one
primary transiormer unit threading said sec-
ondary melting loop adapted to create an elec-
tromagnetic field and to hold the metal in the
said chambers in the molten state, means for
the production of a unidirectional closed circu-
lation of the molten metals between the said
chambpers through the melting loop, said means.
including a refractory current conductive tube
extending from a melting channel into a chamber
below the normal operating level of the metal
and shifting the connection of said melting loop
and said chamber into a chamber section which
is free from the influence of the induced electro-
magnetic field. :

3. In an induction furnace, a plurality of cham-
bers located in spaced-apart relationship for
holding molten metals, at least one secondary
loop composed of a plurality of melting chan-
nels connecting the said chambers, at least one
primary transformer unit threading said sec-
ondary melting loop adapted fo create an elec-
tromagnet field and to hold the metal in said
chambers in the molten state, means for the pro-
duction of a unidirectional closed circulation of
the molten metal between the said chambers
through the melting loop, said means including
a current conductive refractory tube connected
with its one end to an outlet of the loop into a
chamber and terminating with the other end be-
neath the normal operating level of the metal
in a section of the metal holding chamber which
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is substantially free “from the influence of the
-electromagnetic field. -
4. In an induction furnace, aplurahty of cham-
bers located .in .spaced-apart relationship for

holding molten metals, at least ons secondary -

loop .composed of a plurality of melting channels
‘connecting ‘the said chambers, at least one pri-
mary transformer unit threading said secondary
‘melting loop -adapted to -create an elsctromag-
‘netic-field-and to hold the metal in the said cham-
bers in the molten state, meansfor the production
of a unidirectional-closed circul=tion of the molten
metals between the said chambers through the
melting loop, said means including a current con-

ductive refractory tube inserted with the one end

into a melting -channel and terminating Wlth the
other end bensath the normal operating level of
the metal in a section of the metal holding cham-
ber which is substantially free from the influence
of theglectromagnetic field.

5. In an induction furnace, two chambers lo-
cated ‘in spaced-apart relationship for holding
‘molten ‘metals, a secondary loop composed of
melting channels connecting th2s bottom portion

of the two chambers, at least one primary trans--

former unit threading the said secondary melt-
ing loop adapted to create an electromagnetic
field and to hold the metal in the two chambers
in the molten state, means for the production of
a unidirectional closed circulation of the molten
metal between said chambers through said melt-
ing loop, said means including a curr:nt conduc-
tive refractory tube connected with its one end
to an outlet of the melting loop into a chamber
and extending with the other end beneath the
normal operating level of the metal into a sec-
tion of said chamber which is substantially free
from the influence of the electromagnetic fi-1d.

6. In an induction furnace, two chambers lo-
cated in a spaced-apart relationship for holding
molten metals, the bottom of the said chambers
being at different levels, a secondary loop com-
posed of inclined melting channels connscting
the bottom portion of the said two chambers,
at least one primary transformer unit thread.lnU
the said secondary melting loop adapted to create
an electromagnetic fleld and to hold the metal
in the two chambers in the molten state, means
for the production of a unidirectional closed cir-
culation of the molten metal between said cham-
bers through said melting loop, said means in-
cluding a current conductive refractory tube
connected with the one end to an outlet of the
said melting loop intc the chamber having its
bottom at the higher level and extending with
the other end beneath the normal operating
level of the metal into a s-ction of said chamber
which is substantially free from the influence
of the electromagnetic field.

7. In an induection furnace, two chambers lo-
cated in a spaced-apart relatlo‘qsmp for holding
molten metals, the bottom of the said chambers
being at different levels, a secondary loop com-
pos:d of inclined melting channels connecting
the bottom portion of the said two chambers,
at least one primary tranformer unit threading
the said secondary melting lecop adapted to
create an electromagnetic field and to hold the
metal in the two chambers in the molten state,
means for the production of a unidirectional
closed circulation of the molten metal between
sald chambers through said melting loop, said
means including a current conductive refractory
tube connected with the one end to an outlet of
the melting loop into the chamber having its
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‘bottom at the Tower level and extending ‘with
‘the other end beneath the normal operating level

of the metal into a section of said c¢hamber

‘which is substantially free from the influence of
the electromagnetic field.

-8. In an induction furnace, a center chamiber

and two lateral chamb:rs Iocated in spaced-apart

relationship for ‘holding molten metals, sec-
ondary loops composed of a plurality of melting
channels connecting the said center .chamber
with the ‘said lateral chambers, at least one pri-
mary transformer unit threading each of sthe

sald secondary mselting loops adapted to create

an electromagnetic field and to hold the ‘metal
in said -chambers in the molten state, ‘means

for the preduction «of ‘unidirectional ‘closed ‘flows

of the molten metal bétween the center and the

Tateral -chambers through said melting loops said

means including current conductive refractory
tubes -connected with the one end to an -outlst

‘of the loops into a chamber and terminating

with the -other end below the normal operating
level of the metal in a section of the metal hold~
ing c¢hamber which is substantially free from the
influence of the el:ctromagnetic field.

9. In an induction furnace, a plurality of
chambers located in spaced-apart relationship
for holding molten metals, at least one secondary
loop composed of a plurality of melting channels
connecting the saig chambers, at Ieast one pri-
mary transformer unit threading said secondary
melting loop adapted to create an electromag-
netic field and to hold the metal in said cham-
bers in the molten state, means for the produc-
tion of a unidir:ctional closed circulation of the
molten metal between said chambers through
melting loop, said means including a current con-
ductive refractory tube connected with its one
end to an outlet of the loop into a chamber and
terminating with the other end beneath the nor-
mal operating level of the metal in a section of
the metal holding chamber which is substantially
free from the influence of the electromagnetic
field and s refractory metal resistant protective
body applied to the said tube on a major portion
of its length extending in a metal holding cham-~
ber.

10. In an induction furnace, a plurality of
chambers located in spaced-aspart relationship,
for holding molten metals, at least one secondary
loop composed of a plurality of melting channels
connecting the said chambers, at least one pri-
mary transformer unit threading said sscondary
melting loop adapted to create an electromag-
netic field and to hold the metal in said cham- -
bers in the molten state, means for the produc-
tion of a unidirectional closed circulation of the
molten metal between said chambers through
melting loop, said means including a graphite
tube connected with its one end to an outlet of
the lcop into a chamber and terminating with
the other end beneath the normal operating level
of the metal in a section of the metal holding
chamber which is substantially free from the in-
fiuence of the electromagnetic field.

11, In an induction furnace, a plurality of
chambers located in spaced-apart relationship,
for holding molten metals, at least one second-
ary loop composed of a plurality of melting chan-
nels connecting the said chambers, at least one
primary transformer unit threading said second-
ary melting loop adapted to create an electro-
magnetic field and to hold the metal in said
chambers in the molten state, means for the pro-
duction of a unidirectional closed circulation of
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the molten metal between said chambers through
melting loop, said means including a carborun-
dum tube connected with its one end to an out-
let of the loop into a chamber and terminating
with the other end beneath the normal operating
level of the metal in a szction of the metal hold-
ing chamber which is substantially free from the
influence of the electromagnetic field.

12. A method of producing homogeneous metal
melts in  multi-chamber induction furnaces
which are provided with a secondary loop com-
posed of melting channels connecting the cham-
bers and with at least one transformer unit
threading said loop and adapted to create an
electromagnetic field, comprising holding by
means of the said field a metal charge in the
said chambers in a molten state, advancing the
-outflow of the metal from a melting channel into
a section of a metal holding chamber which is
substantially free from the influence of the said
electromagnetic field, creating a continuous uni-
- directional flow of the metal through the said
chambers and the said melting loop and obtain-
ing hereby complete homogenization of the mol-
ten metal.
i MARIO TAMA.
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