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Appiication filed August 24, 1928, Serial Ko. 301,821, and in @reat Britain September 8, 1927.

My invention relates to electric induction
furnaces. ’

One object of these improvements is to de-
Vvise a combination of phases for use in a fur-
nace coil whereby the dissipation of energy
B in the charge will be greater and the power
factor will be higher than when single phase
current is used.

Further objects will appear in the specifi-
cation and in the claims,

In the drawings Figures 1 and 2 are dia-
grammatic Hlustrations showing the first part
of my invention applied to an inductor fur-
nace.

In the drawings similar numerals indicate
like parts.

According to this invention currents of
normal frequency or currents of high fre-
quency sare supplied to the furnace coil by
 the aid of transE)rm‘ers comprising a number

of secondary windings, which have not only
an individual inductive action on the charge
but also a combined action, the effect of which
is'to produce a wave of magnetism which will
o5 travel from top to bottom or from bottom
to top of the charge enclosed by such a coil.

In practice, the application 6f normal fre-
quency (60 cycles or more) or high frequency
currents to an ironless induction furnace
may be advantageously performed by the aid
of a transformer taking 3-phase currents on
the primary and delivering 6, 12 or 24
phase in the secondary. The secondary side
of the transformer for a 6-phase output may
comprise six separate coils connected up with
sectlons or an ironless induction furnace coil
in the manner hereinbefore indicated. In
operation, there will be an individual induc-
tive action on the charge within the furnace
40 Coil by the different and separate windings
which are connected to the ends of the differ-
ent phases, and there will also be a combined
action producing a wave of magnetism pro-
gressing axially through the charge from end
5 to end. This wave will travel the length of

the winding in time '

1

N

seconds where N is the frequency of the sup-
5¢ ply current. -

Transformers of the kind referred to may
be constructed to operate with a High degree
of efliciency, and examples adapted for tak-
ing 3-phase current in the primary and de-
livering 6, 12 or even 24-phase current from
the secondary are to be found deseribed in
the Journal of the American Institution of
Electrical Engineers, in pages 818/826 of
the issue dated September 1926.

Condensers may be connected across the
ends of the phases for power factor rectifica-
tion, correction or improvement. Thus, in
the example described, condensers may be
connected between neighboring conductors
in the series serving for connecting the sec-
endary windings with respective furnace coil
sectlons or across each coil separately.

The two illustrations given in Figures 1
and 2 are substantially alike but for the dif-
ference in the condenser connections.

In each figure a transformer.12 or 12’ is
shown as taking 3-phase current to feed pri-
maries 13, 14, and 15, or 13’, 14/, 15, and

delivering 6-phase current from its secondary

coils 16, 17, 18, 19, 20 and 21 or 22, 23, 24, 25,
26, 27. The secondary coils of each trans-

-former have a terminal 28 commontoall ofthe

secondaries of that transformer and these
common terminals connect to a terminal 29
common to one end each of the inductor coils
30, 31, 32, 33, 34 and 35 surrounding crucible
87, the charge, 36 here, illustrated as molten
and as contained within. The other ends of
the inductor coils are connected with the

otherwise free ends of the respective second-

aries.

In one diagram condensers 38 are thrown
across from one coil to the next (Figure 1)
and in the other the condensers are thrown
across the individual coils (Figure 2). In
either event the power factor corrective result
is much the same.

In view of my invention and disclosure va-
riations and modifications to meet individual
whim or particular need will doubtless be-
come evident to others skilled in the art, to.ob-
tain part or all of the benefits of my invention
without copying the structure shown, and I,
therefore, claim ali such in so far as they fali
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within the reasonable spirit and scope of my
invention.

Having thus described my invention, what
I claim as new and desire to secure by Letters
Patent is:— :

1. A polyphase source of electric energy, a
transformer therefor having a ¥ﬁmary
wound to receive the same number of phases
of current on the primary as are delivered by
the polyphase source and connected there-
with, and a secondary comprising a plu-
rality of separate coils and a  furnace in-
ductor free from interthreading of fur-
nace iron split up into sections corre-
sponding in number with the number of coils
of the secondary and severally fed there-
from.

2. A polyphase source of electric energy, a

transformer -therefor having a primary

wound to receive the same number of phases
of current on the primary as are delivered by
the polyphase source and connected there-
with, and a secondary comprising a number
of separate coils, which number is a multiple
of the number of phases of the primary cur-
rent, an inductor furnace coil free from in-
terthreading of furnace iron, split up into
sections corresponding in number with the
number of coils of the secondary and several-
ly fed therefrom.

3. A polyphase source of electric energy, a
transformer therefor having a primary
wound to receive the same number of phases
of current on the primary as are delivered by
the. polyphase source and connected there-
with, and a secondary comprising a plurality
of separate coils, a multiple of the number
of primary phases, an ironless inductor fur-
nace coil split up into sections corresponding
in number with the number of coils of the
secondary and severally fed therefrom, and
condenser power factor rectification con-
nected across the ends of the sections of the
inductor coil.

4. A polyphase source of alternating cur-
rent, a transformer fed therefrom having a
plurality of phases from its secondary great-
er in number than the number of phases in
the primary, an inductor furnace coil having
different portions of the length of the coil
fed by different phases of the secondary and
condenser power factor correction across each
of the phases of the inductor.

5. A furnace inductor free from inclusion
of transformer iron and comprising a plu-
rality of separate inductor coils, a common
source of energy therefor providing a plu-
rality of different phases and separate power

. factor correction across each of the individual

80.

coils.

EDWIN FITCH NORTHRUP.
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