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To all whom it may concern: 
Be it known that we, EUGEN Assar 

ALEXIS GRÖNWALL, AXEL RUDOLF LINDBLAD, 
and OTO ST3 LHANE, engineers, subjects of 
the Sing of Sweden, residing at Ludvika, 
in the Kingdom of Sweden, have invented 
certain new and useful improvements in 
Electric Smelting-Furnaces. 
The present, invention relates to improve 

ments in electric furnaces of the so-called 
transformer - type where the crucible is 
formed of an endless groove intended for 
the reception of the material to be treated 
which material alone or together with other 
conducting materials placed in said groove 
forms the secondary coil of an electric trans 
former. . . . 
The invention consists in a special form of 

the said groove - or canal which is intended 
for the reception of the material to be 
treated and in the combination of the said 
groove with two or several transformers. 
The invention also consists in the combi 

nation of the smelting groove or canal of the 
said special form with a blast furnace or 
other similar furnaces. 

In the use of electric smelting furnaces of 
the above mentioned type and of the con 
structions hitherto known certain difficulties 
have been experienced consisting partly 
therein that a great difference of phases 
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takes place which becomes greater, the 
greater the area which is inclosed by the 
said groove forming the health or crucible 
and partly therein, that only an electric 
current of relatively low tension may be 
used in the chai'ge. According to the pres 
ent invention these difficulties are overcome 

tended for reception of the charge to be 
heated or shelted and which as tsual in 
closes a part of the iron cole of the trans 
former is partly bent around the said core 
but provided with one or more relatively 
long projections or arms formed in such a 
way that certain parts or branches of said 
groove are arranged substantially parallel to 
each other and so near each other as is 
practicable which parts or branches at their 
outer ends are connected with each other in 
such a way that the same together with the 
parts partially bent around a part of the 
said core form an endless groove or canal. 
By giving the said groove or canal this 
form, it will have a comparatively great closed circuit, but is provided with one. 

Fig. 4. 
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volume but at the same time incloses a com 
paratively Small area which is a consider 
able advantage. Another advantage is that 
a greater Working tension in the charge may 
be used than otherwise, which tension will 
be greater, the longer the said projection or 
projections of the smelting groove. Thus 
tle electric machinery necessary for carry 
ing out the work of the furnace may be 
considerably cheaper than with the use of 
the constructions before, known. An electric 
Simelting furnace of this construction can 
also suitably be combined with a blast fur 
lace or another similar furnace in such away 
that the projecting part or parts of the 
groove of the electric furnace-or in gen 
el'al words, the parts of the groove arranged 
substantially parallel to and near each 
other-is drawn into or through the hearth 
of the furnace. Thus the hearth of the 
blast furnace will consist of a part of the 
Slmelting groove of the electric furnace, and 
the material heated or smelted in the blast 
furnace will directly drop down into the 
shelting bath of the electric furnace and 
will there be submitted to further treatment 
by means of an electric current. 
On the accompanying drawings there are, 

as examples, shown some forms of construc 
tion of the invention. 
Figue 1 is a vertical section of a trans 

former furnace in accordance with the pres 
ent invention. Fig. 2 is a plan view of the 
same. Fig. 3 is a vertical section on the 
line A-13 in Fig. 4 of such an electric fur 
nace combined with a blast furnace. Fig. 4 
is a plan view of the same and partly in 
section on the line C-D in Fig. 3 and Fig. 

thereby, that the said endless groove in 5 is a tiansverse section on the line E-F in 
Fig. 6 is a vertical section and Fig. 

7 a plan view of another form of the in 
vention. 

In the several figures the same parts are 
indicated with the same figures of refer 
eCe. 

Referring to Figs. 1 and 2, 1 is the end 
less groove or canal arranged in a frame 
2 of brickwork or the like and intended for 
the reception of the material to be treated. 
Said groove incloses as usual one leg 3 of 
the transformer core and 4 indicates the 
primary coil of the transformer. The said 
groove 1 is partly bent around the one leg 
of the iron core so as to form a nearly 
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in this case tie groove is this 
that it; end portions ai'e artly lent 

contentirically around a leg oil the cores of 
the transfortine's and its middle portioils are: 
'i'anged sistaitially parallel and near 

each other (see tie full lines in tig. 7). 
This latter arrangement nay in some cases 
be preferraic for instance in the case where 
it is lesirabie to provide a collecting room 
for the smelted mass, it which the temper 
& tire shall be kept lower than in other 
{f the grooves. Through 

; its 
k. 

eapoynent of 
-- & is 

Yvo raisformers for one and the same 
s:} eiting bath, or groove the advantage also 
is gaited that if a fault occurs in one of the 
transfortners this transformer may be cit 
put of S and repaired while the sinelting 
bath is kept heated with the aid of the other 
f'; insforiner. 

ving this 
{eclai'e that, w 

1. in an electric trasformer furnace, 
eiectric transformer, the 
endless groove, o' cruciiie for 
to be treated that is cred 
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2. an electic transi a fi'inace the 
transformers, 

parts of the different, trafisitoriner cores be 
T 

endless groove adapted for he reception of 
the material to be smaited, poriiens of said 
groove being ent around each of the sail 

- . - - i- - - parts of the transfo COS S S O O". 
a nearly closed circuit, said portions of the 
groove being united with :h other by 
grooves arranged substaifia an 

FS, , is 
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i'ina filiacs: a 
these paits together f. 

... in an electric irai 
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& resce: Eat 
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ing ai'rainged sistantially para lie aid in 
close proximity, said inleinbei having a basin 
for the shelted prodigt arranged to inite 
said portions of the endies.S. groove. 

4. In a transf former furnace the combine 
tion of a reimbei having an endless groove 
adapted for the reception of the materiai to 
be treatec, portions of Said groove being ar 
ranged substintially pairaiei and in close 
proximity, and a sleiting furnace into 
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adapted for the reception of the material to 
be treat d and a shelting filinice into which 
the groove tition .xtends, portions of Said ove being arranged substantially. parallel 

5 1 is proxiii.ity, said grooves being 
yet sc, as it, torn closed passages eS 
enliner into the shelting, filiace said past 
sages feing provided with inlets for intro 

its sit ble gases into the smelting 
10 : 'th: c. 
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In testimony that We claim the foregoing 
ason, own, we have hereto aftised our signa 
tures in the presence of two Witnesses. 

EUGEN ASSAR ALEXIS GRONWAIL. 
AXEL RUDOLF LINDBL Al). 
OTTO STALIANE. 

Witnesses: 
JoHN ANDERSSON, 

t BERN HARDT RYDT. 
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