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UNITED STATES PATENT OFFICE. 
OT TO FRICK, OF s To CKH o LM, SWEDEN. 

a LECTRIC TRANSFORMER-FURNACE. 
Specification of Letters Patent. 982,013. 

To all whom it may concern. 
Beit known that I, OTTo Frick, a citizen 

of the Kingdom of Swedein, residing at 
Saltsjöbaden. Stockholm, Sweden, have in 
vented new and useful Improvements in 
Electric Transformer - Furnaces, of which the following is a specification. 
This invention relates to an improved elec 

tric transformer furnace in which the mass 
to be heated is contained in an annular 
hearth and is induced by meals of a primary 
coil, the said coil and hearth being arranged 
on a closed iron core. 
The object of the invention is to provide a 

transformer furnace having a low self-in 
duction and accordingly a high power factor, 
so that the size of the generator plant con 
lected to the furnace may be reduced to a 
minimum. . 
The invention consists chiefly in the com 

bination of a masonry base with an annular 
hearth for the material to be treated form 
'ing, the secondary circuit, a primary wind 
ing divided in coils placed so as to face more 
than one side of the hearth, and a closed 
magnetic core, one limb of which is sur 
rounded by the hearth and by the said pri 
nary winding, and the other limbs of which 
are at such a distance from said winding 
that a free space is left between the iron and 
the primary winding. 
The invention will be more particularly. 

described herebelow with reference to the aécoinpanying drawings showing several 
forms of the same." 

Figure 1 shows a vertical section of a 
furnace having one coil above and one coil 
below the hearth. Fig. 2 is a horizontal sec 
tion on line II-II in Fig. 1. Fig. 3 shows 
a vertical section of a furnace in which the 
primary winding incloses the hearth at the 
upper, inner and lower sides. Fig. 4 is a 
vertical section of furnace in which the pri 
may winding incloses the hearth at the in 
ner, lower aid outer sides. Fig. 5 is a verti 
cal section of a furnace in which the pri 
mary winding incloses the hearth at the 
inner and lower sides. Fig. 6 shows a fur 
nace in which the primary winding substan 
tially incloses the hearth. 

Referring to Figs. 1 and 2, the furnace has 
a primary coil 1 above the melting-bath 2 
and another primary coil 3 below the same, 
while the iron-core is so arranged that no 
iron or only a small quantity of iron is 
found in the leaking-fields arising around 
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the primary and secondary circuits. Each 
half of the primary winding forms a special 
leaking-field, and as the nuiber of ampere 
turns in each coil is only the half of that of 
an individed winding of the same size and 
the self- indiction is proportional to the 
square of the number of turns, the self-in 
diction will, as is easily understood be re 
duced to about the half of that of a furnace 
in other respects, and has an undivided pri 
mary widing above or below the hearth, 

65 
which is constructed in analogous manner 

and this will be the case independently of the 
coils being coulnected in series or parallel. 
The coil 1 
suitably, be so arranged that it can be easily 
renoved in order to make the cover 5 of the 

above the melting-bath should, 
70 

crucible accessible, and may for said pur-. 
pose be composed of several small coils. 

In the form shown in Fig. 3 the furnace is, 
besides the primary coil 1 above the hearth 
and the coil 3 below the latter, provided with 
: primary coil 6 inside the inner wall of the 
hearth, so that the primary winding as a 
whole is channel-shaped and incloses three 
sides of the hearth. By such an arrange 
inent the self-induction caused by the pri 
nary leaking-field will be further dimin 
ished compared with the arrangement shown 
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in Figs. I and 2, the leaking field within the 
volume inclosed by the said cross-section being highly suppressed. 

In the modification shown in Fig. 4 the 
furnace has a coil 6 inside the inner wall of 
the hearth 4, another coil 3 below the hearth 
and a third coil 7 outside the hearth. In 
this arrangement the cover 5 of the crucible 
4 is freely accessible. 
In Fig. 5 is shown a further modification 

in which the coil 7 is dispensed with and in 
which the coil 3 does not extend to the full 
width of the hearth. - 

In the furnace shown in Fig. 6 the pri mary winding has the shape of a tube-shaped 
ring formed by coils 8, 9, 10, 11 and 12, in 
closing the crucible 4 or all sides, on ac 
count whereof practically no primary, leak 
ing-field nor any self-induction caused there 
by exists in the said arrangement. . . . 
The primary winding may in each case be 

divided in an arbitrary number of coils, and especially the parts of the winding above the 
crucible should be so arranged that they may 
easily be removed in order to make the cover 
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of the crucible and the melting-bath acces 
sible. ... 
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the primary windin 
... It will be noted from the foregoing that 
in the embodiments shown in Figs 3 to 6 is of channel-shaped 
cross-section, when the term channel is con 
sidered in its broad sense as meaning that 
through which anything passes. 

I am aware that transformer furnaces 
have been proposed, in which the primary 
circuit is divided in coils arranged above and 
below the annular hearth, and also that 
transfornier furnaces are known in which 
are used iron cores, which are at a compara 
tively great distance: from the primary and 

"secoidairy circuits, and I do not regard such 
arrangement as novel perse, but 
What I claim and desire to secure by Let 

ters-Patent, is: w 
1. An electric induction furnace compris 

ing a masonry base with an annular hearth 
for the material to be treated forming the 
secondary circuit of the furnace, a primary 
winding facing more than one side of the 
hearth, and a closed magnetic core, one limb 
of which is surrounded by the hearth and 
by the said primary winding, and the other 
limbs of which are at such distance from 
said winding that a free space is left be 
tween the iron and said winding. 

30 
2. An electric induction furnace compris 

ing a masonry base having an annular hearth for thematerial to be treated, a primary 
winding facing the upper and lower sides 
of the hearth, and a closed magnetic core in 
inductive relation to the hearth and the pri-r 

35 mary winding, one limb of which core is . 
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surrounded by the hearth and the primary 
winding and the other limbs of which are 
beyond the essential part of the leakage fields 
of the primary winding and secondary cir 
cuit formed by the hearth. : 

3. An electric induction furnace compris 
ing a masonry base having an annular hearth. 
for the material to be treated, a primary 
winding facing three sides of the hearth, and 
a closed magnetic core in inductive relation. 
to the hearth and the primary winding, one 
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limb of which core is surrounded by the 
: hearth and the primary winding and the 
other limbs of which are beyond the essen 
tial parts of the leakage fields of the pri 
mairy winding and secondary circuit formed 
by the hearth. 
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4. An electric induction furnace, compris 
ing a masonry base having an annular hearth 
for the material to be treated, a primary 55 
winding facing all sides of the hearth, and 
a closed magnetic coe in inductive relation 
to the hearth and the primary winding, one 
limb of which core is surrounded by the 
hearth and said primary winding and the 
other limbs of which are at such distance 
from said winding that a free space is left. 
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between the iron and the primary winding. 
my hand in presence of two subscribing wit 
nesses. . . . . . 

. . . . 'OTTOFRICK.. 
Witnesses:... : 

LUTHER J.PARR, 
STANLEY C. PHILLIPs. 

In testimony whereof I have hereunto set 


