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To all wham % may concern:
‘Be 1t known that we, ANDREW J Duwr,
citizen of the United Sta,tes Tesiding at Har-

risburg, in the county of Da,upmn State of

Pennsylvania, and Josepu WEATHERBY, Jr.,
a citizen of the Umted States, 1@51dmg at
New Cumberland, in the coun+y of Cumber-

Jand and State of Perms lvama, have mvent~

ed certain new and u.seful

Tm Hmvemente n
Furnaces for Desulfurizing an

Agglomerat-

ing Ores; and we do declare the following to

o be & 11111 clear, and exact description of the

20

: imnau(
25
) -mabtmg furnace having means to produce an
electric arc, and means to cause the ore, atter

1nve11t10n sich as will enable others skilled
in the art to which 1t appertams to make a,nd

use the same.
“Our invention relates to mprovements 1n

“furnaces for desulfurizing and agglomerating
comminuted iron ore to convert the same

into a cinder, which may be Subsequentlv
treated 1n a b]ast furnace, and it consists in
an ore Ioaatmg f,umce h‘LWﬂg means to pros
duce an electric arc, and means tq expose the
ore, after the samme has been | 1e&tu£ . the
, to the action of f;uch electric arc.

Our mw,ntlon iurthei ¢onsists 1n an ore

- the SERNES hfns been 1n a heated condltmn and

30

i
) §

while it is heated, to pass between the elec-

trodes of the arc for aggiomeration thereby
Our invention further counsists in an oie
casting furnace having a moving element to

'mt up motion in the ore heated in the fur-

nace, and means to roduice an electric are,
to tue action of whic ‘the heatad moving ore
18 exposed for agglomeration 'é,helebjr

Oz invention further consists in an ore

roasting furnace having a moving eleme,ﬂt t0

- set up motion m the ore heated 1 the fur-
40

nace, and electrodes, and means coacting
ther ﬂmth to pr oduce an electrle arc, to the
action of W}H{E the heated ore 1s ehpased for
agelomeration thereby, one of said eiectrodes

| bem'l* movable with, 1efelenre to the other to

break off the agglomerated mass formed be-
tween the electrodes in the are, and remove

sald agglomerated mass from the. sphere of
~action of the arc. '

B0

Our inveation further 01181 t:: m the con-
struction, combination and arrangement of
deﬂces heremafter deSGI‘lbbd and claimed.

In the accompanying drawings,—Higure 1

i

' is a sectional view of one ty(fe ofla, roastmg_
agglomerating

furnace for desulfurizing an
iron ore, and embodying our Improvements;
Fig. 2 is a detail sectional view illustrating
the construction of one of the electrodes;
Fig. 3 is a detail top plan view of the same;

3b

Fig. 4 is a similar view showing a slightly dif- -

terem; form of electrode; Kig. 5 is a sectional

60

view of another type of furnace, embodymgi _

our improvements.

The furnaces harelﬁ&fter descmbed are es-

pecially adapted for use in carrying out our
improved process for desulfurizing and ag-

the ore is first heated to reduce the electrical
resistance thereof and then exposed to the
action of an electric arc to complete the de-
sulfurizing thereof and cause said ore to be
wglomerated or reduced to the condition of a
cinder, the said process being fully described
and claimed in an apphca‘own Serial No.

355692 filed by us under date of Feb. 4, 1907. -

Referrmﬂ' to the form of our mventlon

'bhown in 1410' 1, the furnace shown therem

18 10 168 general cons truction an ore roaster of
the stirrer type, in which the ore, after it has
bwn oround or comminuted, 18 fed by means
of the hopper ¢, pan f, and chute g onto the

uppermost of a series of roasting floors a.
The ore on the said floors while heated and
being heated in the furnace is thoroughly

stirred and is caused to move by the action of

the stirring-arms ¢, revolved by the shaft b

in the furnace, sald stirring-arms having

teeth d, which in addition to stirring the ore

65
glomerating comminuted iron ore, in which
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on the floors while- the major portion of the

sulfur is being burned out therefrom, cause
the ore to pass downwardly from floor to

floor of the furnace and to be finally dis-

90

charged from the furnace through the draw-

off pipe . The products of combustlon es-

cape from the furnace _through the exit plpe 2

in the roof thereof.

- In the embodiment of our nwentmn we

_pmwde one or more electrodes 1, which are
placed on one or more of the lower roasting
These electrodes are connected by
| suitable conductors 2 to the negative pole of

floors «.

a generator, indicated at 3. The shaft b of
the furnace is utilized as a conductor, and

| hence the teeth d of the stirring-arms re-
volved by the sald shaft become electrnrles. '
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which move over the electrodes 1 at a suit-
able distance therefrom. The interior of the
furnace 1s heated by the usual means and in
the usual manner, and combustion therein is
maintained in the usual way, the heat bein
of such a degree as is sufficient to consume
the major portion of the sulfur, but is in-
suificient to fuse the ore. Owing to the stir-
ring action of the stirring-arms and fingers
over the floors of the furnace, and the descent
of the ore from floor to floor of the furnace,
the major portion of the sulfur is removed
from the ore before the ore reaches the floor
or floors upon which the electrode or elec-
trodes 1 1s e¢ are placed. The ore being
thus heated 1n .the furnace, its electrical re-
sistance becomes greatly reduced, as we
have discovered in the operation of our im-

proved process. Owing to the reduced re-
sistance of ihe ore, electric arcs are formed

between the electrodes of the movable rakes

or arms and the fixed electrodes 1, by a cur-

rent or currents of high amperage but mod-

erate voltage, passing through the ore and
the ore while in this heated condition and in
motion in the furnace is subjected to the ac-
tion of such arcs, the heat of which is super-
added to the heat caused by the combustion
in the furnace, and the said arcs serve to still
further reduce the percentage of sulfur in the
ore and to partially fuse the ore, so that the
same becomes agglomerated or formed into

““cinders,”” which are usually hollow, vary in

39

size from about that of a pea to about that of
an egg, and which are of sufficient weight to

. be adapted to be finally treated in a blast

40
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furnace without danger of being blown out
of the blast furnace by the force of the blast.
Owing to the fact that each arc has an elec-
trode which 1s movable in respect to and
which moves past the other, the ‘ cinder”’
or agglomerated mass of ore formed between

two such electrodes becomes broken there-
from by the movement of the movable elec-

trode, so that such cinder or agelomerated
mass immediately after it has been formed is
taken out of the sphere of action of the are,
and a portion of the ore is only momentarily
exposed to the action of the electric arc.
The ore thus “cindered” or agglomerated be-

comes discharged from the furnace through

the draw-off pipe h. In practice, we have
made the electrodes 1 of cast iron, of circular
and segmental form, have embedded the
same 1n asbestos, as at 4, and have further
insulated the same by means of fire-brick 5,
in which the asbestos has been embedded, so

~ that only the upper surfaces of the electrodes

60

- struction 1s substantially like an ordinary

‘cylinder £ is supported in an inclined position

1 are exposed.

Referring to the modified construction .

shown m Fig. 5, the same in its general con-
‘ Te-
volving cement furnace, in which the metallic

|

2 | by a blast pipe r.

) &
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and is revolved by means of gears n, 0. The 65

ore 1s fed mto the upper end of the furnace,
as at p, and a jet of flame is supplied to the
interior of the furnace through 1its lower end
In this furnace we pro-
vide an electrode 6, which 1s in the form of an
iron ring placed in the furnace and insulated
from the metallic cylinder k by fire-brick m.
At a suitable distance in advance of the an-
nular electrode 6 and spaced therefrom, we
provide a number of electrodes 7, which pro-
ject through and are insulated from the shell
of the furnace, as at 8. One pole of the gen-
erator, indicated at 9, is connected to the an-
nular electrode 6. The other pole thereof is
connected by a conductor 10 to a contact de-
vice 11 with which the electrodes 7 succes-
sively make sliding -contact as the furnace
cylinder, which is the moving element of the
furnace that imparts motion to the ore there-
In, revolves, so that an arc is established be-
tween each electrode 7 as it reaches the lower
side of the furnace and the electrode 6, and

hence the ore as it passes downwardly

through the revolving furnace cylinder is ex-
posed to the action of the electric arcs thus
successively produced, and is agglomerated
or ‘‘cindered” thereby as in the form of our
mvention shown in Fig. 1. -

From the foregoirig description, taken in
connection with the accompanying drawings,

the construction and operation of the inven-

tion will be readily understood without re-
quiring a more extended explanation.
Various changes in the form, proportion

and the minor details of construction may be

resorted to without departing from the prin-

ciple or sacrificing any of the advantages of

this invention, as defined by the appended
claims.

Having thus described our .in.vention, what

we claim as new and desire to secure by Let-

ters-Patent, is,—

1. An ore roasting furnace having means
for heating the ore to desulfurize the same, an
electrode arranged in the furnace, a second
movable electrode codperating with the first-
mentioned electrode to produce an electric
arc to the action of which the heated ore is
subjected, said movable electrode being
adapted to move the agglomerated ore be-
yond the radius of action of the are.
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2. An ore roasting furnace having means

for heating the ore to partially desulfurize the
same, a pair of electrodes arranged in the fur-

nace and movable one relative to the other,

means codperating with the electrodes to
produce an electric arc to the action of which
the heated ore 1s subjected, and further désul-
furized, one of the electrodes being in the
form of a separator for agitating the ore and
for removing agglomerated ore out of the ra-
dius of action of the drc.

3. An ore roasting furnace having means
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for ht,a,tm ‘the ote a muwmg element to set | our hands in presence of two subscribing wit-
up matmn in the ore heated in the furnace, | nesses.

electrodes, and means coacting therewith to

- ~ ANDREW J. DULL,
produce an electric are, to the action of . T roT
5 which the heated ore 1s exposed one of said | o JOSEPH WEATHERBY, Jz.

electrodes being movable with reference to | Witnesses:
the other, for the purpose set forth. o Epwarp M. WINTERS,

In teetn'n{my whereof we have hereunto set Jos. . WEAvER.
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