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UNITED STA?ES PATENT OFFICE.

FILIP THARALDSEN, OF TRONDHJEM, NORWAY.

METHOD OR PROCESS FOR THE REDUCTION AND SMELTING OF ORE AND ARRANGE-
MENT THEREFOR. ‘ '

1,007,990,

Specification of Letters Patent.

Application filed May 31, 1911. Serial No. 630;384.

To all whom it may concern:
Be it known that I, Fourp THARALDSEN, a

‘subject of the King of Norway, residing at

the city of Trondhjem, Norway, have invent-
ed certain new and useful Improvements in
Methods or Processes for the Reduction and
Smelting of Ore and Arrangements There-
for, of which the following is a specification,
reference being had therein to the accom-
panying drawings.

The present electric and ordinary furnaces
for reduction and smelting of ores are de-
fective because no means are provided by
which the operator is enabled to -correct or
adjust the composition of the charge in or
toward the smelting-zone; a further incen-
venience consists in the consumption -of the
walls of the furnace by the fire. The elec-
tric furnaces have the defect that the elec-

‘trodes are in direct contact with the heated

charge, which has passed through the reduc-
tion-shaft of the furnace and partly con-
sists of unreduced ore, which causes a great
consunption of the elctrodes.

The present invention. relates to a method
or process and arrangement for effecting
such process, for obviating the said draw-
backs and consists in, that I add to the
charge, which is principally ore, during its
passage through the furnace, substances such

" as reducing-agent and ore, with the object

to be able to control the proportion of com-

. ponent parts in the charge toward and in the
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melting-zone. The reducing-agent is advan-
tageously introduced in such a manner that
a layer of the same is formed on the interior

side of the wall of the furnace so as to in-
close the charge; preferably the said layer

is formed so as to increase in thickness to-
ward the melting-zone, for the purpose of
protecting the furnace walls, the active gases
in the layer of carbon being reduced, thereby
relatively lowering the temperature next to
the walls. Thus if it appears that an excess
of carbon is present in the melting-zone 1
am able to adjust the proportion of the com-
ponent parts by introducing ore at the dif-
ferent heights, whereas in the furnaces of
the old type such adjustment can only be
made in the new charge fed in av the top of
the furnace. With regard to electric fur-
naces I also provide an arrangement so that
the electrodes shall lie in a charge composed

principally of reducing-agent; by this ar- !

rangement the. active gases also here must
pass through a charge principally composed
of reducing-agent. The gases (CO,) in
passing through the carbon-charge near the
electrodes, where they are converted to CO,
consume heat. The result is obtained that
this heat-consuming part of the process
(conversion of CO, to CO), which thus
takes place in that part of the charge, which
consists of carbon (reducing-agent), that is,
next to the electrodes, keeps the latter rela-
tively cool. ;
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When using electric furnaces I preferably -

provide one or more separate shafts for the
disposition of the electrodes and for supply-
ing or introducing the charge composed
mainly of reducing-agent so that it is not
necessary for the latter to pass through the
main shaft( reduiction-shaft) and said charge

70

may consequently be supplied to the elec-

trodes in cold condition. By this provision
the electrodes will not be consumed so
quickly and the electric current, which
passes through the heated material, is con-
centrated toward the bottom of the furnace.
Tnto said shafts are also introduced gases,
which will further lower the temperature by

their conversion to CQ, all of these features-

of the process tending to protect the walls
and the roofs of the said shafts against melt-
ing. '

In the appended drawings I show. differ-
ent forms of construction of electric furnaces
suitable for carrying out the present method
or process, in which:— !

Tigure 1 is a vertical sectional view of a
furnace; Fig. 2 is a vertical sectional view of
sanie at right angles to Fig. 1; and Fig. 3 1s
a vertical section of a furnace each half
showing a different arrangement of the sup-

ply passages for the reducing-agent and for

the gases to the main shaft.

The furnace has a main shaft ¢ (the re-
duction shaft) and two side-shafts 6, b, in
which latter the electrodes ¢, ¢ are placed;
in the roof of thelatter shafts openings & are
provided for supplying the charge. The
main shaft ¢ is provided at the top with a
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pipe e or flues for the exit' of the waste- -

gases. . I further may, as shown in Fig. 1,
provide flues f for the introduction of gases;
said
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flues 7 may be provided with dampers -

or valves for regulating the supply of gases.’.

¢ ‘are flues for the introduction of reduc-
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ing-agent. o1 other materials or substaunces
and (hrounh s.nd fines T may alse introduce
ases.

A are openings for intreducing such guses
as may be suitable, :

4 and % are openings for drawing off the
slag and the molten product respectively.

1, L are bottom-electrodes; however the lat-
ter may be placed in different positions or
may even be dispensed with altogether.

By the arrangement of furnace described
and shown I am enabled to regulate the pro-
portions of the material in the charge at dif-
ferent steps durmg the travel of the charge
through the furnace in such a manner that
the charge at the beginning may consist ex-
clusively of ore ‘(or the material to be re-

.duced) while said charge may he supplied
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through the flues g with reducing-agent and
flux 1f necessary.

Inc order to insure that the materials 1n-
troduced through -the flues ¢ shall enter
freely into the shaft o T arrange projections
m so as to provide free spaces just above
the mouth of the fues.

I claim:

1. Method or process of reducing and
smelting ores, which consists in fﬂednm a

- charge con31st1ng principally of ore iato

the top of a suitable furnace, supplying
charges of solid material comprising a re-
ducing agent to said first named charge

‘ durlntr the assage of the latter through lh‘"
el S
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furnace at points near the melting zone, so
as to control the proportions of ore and re-
ducing agent required in the charge toward
and within the melting “one, and at the
same time feeding in said charge compfis-
ing the reducing agent so that it forms o
layer on -the interior side of the farnace
which forms an envelop. entirely surround-
ing or inclosing the central charge consist-
mO‘ prlnmpally of ore.

2. Method or process of reducing and
smelting ores, which consists in feeding a
charge cons1st1no‘ principally of ore inta Ehe
top of a suitable_ furnace, supplying charges
of solid material comprising a reducing
agent to said first named charge during the
passage of the latter through +he furnace at
points near the melting zone, so as to con-

‘trol the proportmm of ore and reducing

agent required in the charge toward and
within the melting zone, and at the same
time feeding in said charge comprising the
reducing agent so that it “forms a layer on
the interior side of the furnace entirely sur-
rounding or inclosing the central charge

consisting prmmpaﬂy of ore, and iormmﬂ.
said layer containing reducing agent so fhatv

it increases in thickness toward the melting
zone, for the purpose of protecting the fur-
nace walls, the active gases in the “e,ycr be-
ing reduced, whereby the temperature next
to the walls js lowered.

1,007,260

process of reduf'inw

3. Method or and
smielting . orves, which consists in er{mg a

charge consisting principally of ore into »
sn lmble furnace, supplying charges con-
prising o reducing agent to said first named
charge after it has entered the furnace at
points below the region of entrance of said
first named charge, so as to control the pro-
portions of ore and reducing agent required
in the charge toward and within the melting
zone, and ab the same time forming a Lmycr
consisting of s‘ud secona named charge on
the interior side of the wall of the furnace
sc as to entively surround or inclose said
‘hs( named charge which latter consists

mmﬂlpmlv of ore, and introducing addi-
tional charges of reducing agent into the
fienace.

4. Method or process of reducing and
smelting ores, which consists in x‘eudtnfr 2
charge mnqotmo principally of ore into a
aui able fu rnace, “and feedi ing in charges con-

sisting of a }CdUC‘n!‘l agent and ore to all

cides of said first named charge at a plu-
rality of points below the region of éntrance
of said first named charge during its pas-
sage through the shaft of the furnace, so as
to regulate the proportions of ore and re-
dnu.lg agent re pm*cd in the charge toward
and within the melting zone, and supplying
additional charges consisting of reducing
gent into the furnace. '
5. Method or process of raducing and
,sme,nlﬂa' ores, which consists in fe@dma a
charge consisting principally of or e info a
suitabie {um.weq supplying charges ¢ “consist-
ing of a reductng agent and ove to said first
named charvge at dlﬂ@rem levels and st
points below the region of entrancs into the
furnace of said first named \,}nr during
its passage thmuoh the shaft of the furnace
g0 as to regulate the proportions of ore and
reducing agent l'oqur“d in the charge to-
wud and within the melting zone, and in-
troducing sald second named “chaz ge $0 as to
mr. m an outer layer of approx nna:tely cir-
cular shape_ completely surrounding or in-
losing said first named chavge, and at the
same time forming said. layer se thaf i
will increase in thicknes stoward Lbe melting
zone of the furnace, and supplying addi-
lon al charges consisting of veducing agent
o the furnace.
Smelting fumnf-o comprising a main
ShaIJ, a side shaft having, communication
with said main shaft, elocty uue disposad in
said side shaft. the latter being provme&
V’lth opemnus for supplying chm‘o 23 in, bR
region of the e?m’rroae,, and flues for the
introduction of red: aeing ag “zxt or other ma-
terials inte said mun shaft at points below
the vegion of entrance into the ‘shatt of we
main charge.
7. Srelting fur ¢
shaf't, two side qndhs @ne

'x

prising 2 main
to each side of
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- points below the region of entrance into the
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‘shaft, the latter being provided with open-

‘terials into said main shaft at points below

‘the latter, electrodes disposed in said side

1,007,890

the main shaft and having communication
with the latter, electrodes disposed in each
side shaft, the latter being provided with
openings for supplying charges of reducing
agent to the region of the electrodes, and
flues for the introduction of reducing agent
or other material into said main shaft at

shaft of the main charge.

8. Smelting furnace comprising a main
shaft, two side shafts one to each side of the
main shaft and having communication with
the latter, electrodes disposed in each side

ings for supplying charges of reducing agent
to the region of the electrodes, flues for the
introduction of reducing agent or other ma-

the region of entrance into theshaft of the
main charge, and projections on the interior
walls of the main shaft in which said flues
have their inlet openings.

9. Smelting furnace comprising a main
shaft, two side shafts one to each side of said
main shaft and having communication with

shafts, the latter being provided with open-
ings for supplying charges to the region of
the eléctrodes, each of the said side shafts
being provided ‘with openings for the in-

troduction of gases, flies for the introduc-

tion of reducing agent or other materials -

into said main shaft at points below the
region of entrance into the shaft of the main
charge, and flues for the introduction o
gases into the main shaft. ‘
10. Smelting furnace comprising a main
shaft, two side shafts one to each side of
the main shaft and having communication
with the latter, electrodes disposed in said
side shafts, the latter being provided with
openings for supplying charges of reducing
agent to the region of the electrodes, anc
each side shaft being further provided with

openings for the introduction of gases there-

to, flues for the introduction of reducing
agent or other materials into sdid main shaft
at points below the region of entrance into
the shaft of the main charge, projections on
the interior wall of the main shaft in which
said flues have their inlets, and flues dis-
posed above said last named fiues for the
introduction of gases into the main shaft.

In testimony whereof I affix my signature
in presence of two witnesses.

FILIP THARALDSEN.

‘Witnesses: -
N. G. Taxpeere,
C. Aup. ABRAHAMSERS,

Coples of this patent may be obtained fér five cents each, by addressing the “ Commissioner of Patents,
Washington, D.. ¢.” ‘

35

40



