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To all whom, it may concern: : _
Be it known that we, Evegen Assar ALEXIS

GroNwaLL, Axer RupoLr Lixpsrap, and.

Orro STALHANE, engineers, subjects of the
King of Sweden, residing at Ludvika, in the
Kingdom of Sweden, have invented new and
useful Improvements in Transformer-Fur-

‘naces.

In electric smelting furnaces heretofore

Jmown of the so-called transformer type, one

of the greatest disadvantages consisted in
the great shifting of phases arising from the
magnetic leakage, which generally has been
very considerable. ,

While in electric smelting furnaces of the
transformer type, on account of the high
temperature with regard to the magnetic
leakage, the two electric circuits (4. e. the
Erimary coil and the smelting bath), can not

e placed so near each other as is désirable,
it is necessary to resort to special measures
in order to prevent the shifting of phases
from being too great, and which makes the
use of too expensive machinery necessary.

The present invention has for its object
improvements in = transformer furnaces
whereby to reduce the said disadvantages.

The 1dea on which our invention is based
is to place coils (of conducting materials),
in the path of the leaking lines of force, to
which coils suitable electric current is sup-
plied, said coils being so arranged that the
magnetic forces, which are generated in the
said coils by the current supplied to the
same, counteract the leaking lines of force.

In order that the present, invention may
be more clearly understood, it is described in
the following manner with reference to the
accompanying drawings on which, as ex-
ample three different forms of the same are
Hustrated.

Figure 1 is a vertical section of a trans-
former furnace embodying the present in-
vention. Fig. 2 is & vertical section of a
transformer furnace . embodying another
form of the present invention. ¥Fig. 3 is a

vertical section, and Fig. 4 a top view of a !
transformer furnace embodying still another
i ing lines of force were forced to pass through

form of the present invention.

1 anpd 2 are the two legs of the iron core of
the transformer furnace, said legs being ar-

ranged vertically and at their upper and
lower ends united with each other by means
of cross pieces 3. '

4 is the groove, intended for the reception
of the material to be treated,—. ¢. the smelt-
ing bath,—5 is the primary coil, and 6, 7 its
two terminals,

In Figs. 1 and 2, 8 and 9 are two coils, in-
tended for counteracting the primary leak-
age in accordance with the present inven-
tion. According to the form of our inven-
tion illustrated %y Iig. 1, the one terminal
10 of the coil 8 is connected with the termi-
nal 11 of the coil 9. The two other termi-
nals 12 and 13 of these coils are intended to
be connected with an outer source of cur-
rent. The twq coils 8 and 9 are so wound
that the electromotive forces that are in-
duced in them by the lines of force passing
through the iron eore are directed against
each other. Ifthereisnoprimary leakage,—
i. e. if all the lines of force generated in leg
1 also pass through leg 2,—the electromotive
forces generated in coils 8 and 9 will be
equal, (provided, of course, that the two
coils have the same number of windings)
and thus there will be no tension between
the terminals 12 and 18. If, on the con-

“trary, there exists a primary leakage a

greater number of lines of force will pass
through leg 1 than through leg 2, and
thus, 1n this case, the tension induced in the
coils 8 and 9 will not be equal. If it be as-
sumed that a number, “a”, lines of force
pass through leg 1, and through leg 2 “56”
lines of force, then the clectromotive force
induced in coil 8 will obviously be propor-
tional to “«” and the electromotive force
induced in coil 9 will be proportional to
“b7”  As the two coils 8 and 9 are so con-
nected with each other that they counteract
each other, a difference of - tension thus

arises Dbetween the terminals 12 and 13

which-is proportional to “a—07. But as
“a—0” ropresents the number ‘of lines of
force, leaking around the primary coil 5, it

‘follews that the difference of tension be-

tween the terminals 12 and 13 caused by this
primary leakage is equal to the tension in-
duced in a coil of the same number of wind-
ings as the coils 8 or 9 have, if all the leak-

the same. The system of coils § and. 9 thus
acts in quite the same way as one single coil,
through which all the primary leaking lines
of force are compelled to pass. From this

; follows, finally, that if a suitable current
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passes through the coils 8 and 9 and the
strength of this current is so chosen that the
magnetomotive force of the said coils will
be equal to the magnetomotive force with
which the primary leaking lines of force
tend to issuc from the iron coré the primary
leakkage is also thereby overcome. It will
be readily observed that when this takes
place the difference in tension induced be-
tween the ferminals 12 and 13 becomes 0,

4. ¢. the system of coils 8 and 9 constitutes a

non-inductive winding and therefore only
so great a tension will be necessary for fore-
ing the required amount of current through

the said coils as is necessary for overcoming |-

the ohmic resistance of the same. The cir-
cumstance that the system of coils 8 and 9
does not constitute an inductive winding is
of great importance. . -

The current supplied to the system of
coils 8 and 9 msy, of course, be taken from
the same source of current from which cur-

rent is supplied to the primary coil, pro-

vided the tension of this latter current is
suitable for the said purpose. If this is not
the case the tension may be reduced to a
suitable amount by ‘means of a special,

- smaller transformer. Obviously the system

30

35

40

45

50

60

65

of coils 8 and 9 may also be supplied with
current from another source of current, pro-
vided the following condition is accom-
plished; viz., that this current is in phase
with the current supplied to the primary

coil or shifted in phase 180 degrees with re--

gard to said current, and provided also the
frequency of periods.is the same.

In case the system of coils 8 and 9 is sup-
plied with current from the same source as
the primary coil and’ thereby a transforma-
tion of tension is necessary, tlie well known
“ Hick-transformer coupling ” may with ad-
vantage be used instead of a separate trans-
former. The arrangement used in this case
Is illustrated in Fig. 2. The primary coil
5 is, as hereinbefore stated, supplied with
current through the terminals 6 and 7, but
the terminal 12 of the coil 8 is in this case
connected with the terminal 7 of the pri-

_mary coil, and the terminal 18 of the coil 9

with a point 14 on the primary coil, so chosen
that the tension existing between the termi-
nals 7 and 14 will be exactly the same as
that necessary for the system of coils 8
and 9. ‘ - :

It is of course not necessary that the pri-
mary coil be placed in the manner shown on
the drawings, but it may be located on the
transformer core in any suitable manner,
and it may also be subdivided into several
sections or coils placed in any suitable way.
The coils 8 and 9 also may be placed in an-
other manner than that shown on the draw-
ing and they may also be subdivided in some
way or other, ’

In Figs. 3 and 4 there is shown still an-

842,061

other form of our invention. In these fig-
ures 15 is a coil to which current is supplied,
from an outer source of current, said coil be-
ing thus arranged and supplied with such
current that a magnetic force arises which
counteracts the leaking lines of force, which
tend: to issue through that surface 16 of the
transformer core which is surroinded by the
coil 15.  Obviously the current which is'sup-
plied to the coil 15 must have the same fre- 75
quency of periods as the current supplied to
the primary coil 5 and must also be in phase
with, or shifted in phase 180 degrees with
regard to, the phase of the latter current.
The coils 5 and 15 may, of course, be sup-
plied with current from one and the same
source of current, or from separate sources
of current, provided the conditions above
stated are fulfilled. In Figs. 8 and 4 there
is only one such coil shown arranged accord-
ing to this form of the invention, but obvi-
ously any suitable number of such coils may
be provided and placed on different parts of
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.the transformer core, within or outside of

the smelting bath, or, generall speaking,
anywhere where leaking lines of force tend
to issue. It will also be evident that the
form of the coils, which form of course is de-
termined by their position, may be chosen
arbitrarily, and also that the number of
windings of which the eoils consist, and the
tension of the current supplied to the same,
may be chosen arbitrarily.

Obviously the use of the forms of our in-
vention illustrated in Figs. 1 and 2 will in
practice be preferred to the form illustrated
in the Figs. 3 and 4, as the use of the first
mentioned forms in an essential degree is
facilitated on account of the number of coils
necessary and thus also the amount of copper 105
necessary is reduced. . -

Having thus described our ‘invention, we -
declare that what we claim is:

1. A transformer furnace having a pri-
mary coil, and provided with coils placed in 110
the path of the leaking lines of force, so ar-
ranged that the magnetomotive force gen-
erated by the coils will counteract the leak-
ing lines of force from the primary coil.

2. In a transformer furnace, a priuary 115
coil, a core having coils arranged around dig
ferent parts thereof and connected witl: each
other in such a way that from an electro-
magnetic point of view they will counteract
each other, said coils being supplied with 120
current whereby the magnetomotive force
generated by the system of coils fully or
partly overcomes the magnetic force which
tends to force the leaking lines of force out
of the iron core of the transformer furnace. 125

8. In a transformer furndce, a primary
coil, a transformer core having coils ar-
ranged on different parts thereof, such coils
being from an eleciromagnetic point of view
connected with each other so as'to counteracy, 130
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" gach other, and being supplied with current
taken from.a suitable number of windings
of the primary coil. : C

4. In a transformer furnace, a core having

a’ primary coil and a supplemental coil ar-

.ranged around different parts thereof, one
of said parts being surrounded. by the smelt-"
ing bath and the other said“part by the pri-
mary —coily said-coils being connected -with-

10 each other in'such a way that from an electro-

,061 8
magnetic po
each other: : ;
In witness whereof, we have hereunto set
out-hands in presence of two witnesses.
EUGEN ASSAR ALEXIS GRONWALL.
AXEL RUDOLF LINDBLAD:
v 0TT) STALHANE. ’
Witnesses:
" «Fiov, OBAUSSON,
T, SWENSSON.

int of view they will counteract




