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UNITTED STATES PATENT OFFICE.

ANDREW J. DULL, O HARRISBURLG, AND JOSEPH WEATHERBY, JR., OF NE\\"’.GU:MBERLAND,

PENNSYLVANTA; SAID WEATHERDBY ASSIGNOR
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No. 875,332.

Specification of Letters Patent.

patented Dec. 31, 1907.

Application filed February 4, 1907, Serial No., 355,692

To all whom 1t may concern.

Be it known that we, ANDREW J. DULL, &
citizen of the United States, residing at Har-
rishure, in the county of Dauphin, State of
Pennsvlvania, and JosEpn WEATIERBY, Jr.,
q citizen of the United States, residing at
Now Cumberland, in the county of Cumber-
land and State of Pennsylvania, have in-
vented cortain new and useful Improve-
ments in Processes of Desulfurizing and Ag-
cglomerating Comminuted Ores; and we do
doclare the following 1o be a full) clear, and
exact desceription of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same,

Our invention is animproved process ol de-
sulfurizing and agglomerating comminuted
ore to convert the same into a cinder, whieh
may be subsequently treated m a blast fur-

‘nace, and it consists in primarily heating
comminuted ore to a degree sufficient to burn,
out the major portion of the sultur, but 1n-
suflicient to fuse the ore, and then subjecting
such heated and partially de-sulfurized ore

o the action of an electrie are maintained

for a sullicient period of time to partially
fuse the ore and reduce it to the condition of
an agefomerated mass or cinder of sullicient

size and weight to enable 1t to be treated m a
blast furnace without danger of being blown

out of such blast furnace by the action of the
hlast. |

Our invention further consists in subjoeet-
ing heated commimuted ore to the action of

an electric are, the oxygen of which serves to

bromote the consumption and itheration of
the sulfurous content of the ore, and the heat
of which agglomerates or *‘einders” the ore.

Gur invention further consists m reducing
{he resistance of conminuted ore by prima-
rily heating thesame to facilitate '
cration thereol by the action of an electric
AT,

Our invention further consists 1 subject-
ine heated comminuted ore to the action of
an clectrie are produced between two elec-
trodes, one of which is movable with refer-
ence to the other to cause the heated ore to
be agelomerated by the action of the arc,
and the cinder thus produced to be broken
off and removed from the sphere of action of
the are by the movement of one of the elec-
trodes with reference to the other.

Our invention further consists In convert-
ing a non-magnetic ore mto a magnetie ore

the agglom-

| combustion i the

by subjecting the same 10 the action of an
electric arc. :

In the accompanying drawings,——Figure 1
is a diagrammatic sectional view of a roast-

“ing furnace of the stirrer type, provided with

means tor de-sulfurizing and agglomerating
.omminuted iron ore in accordance with our
improved process; g, 2 s a detall; see-

60

(ional view illustrating the construction of -

one of the electrodes; Fig. 3 is a-detail top
plan view of the same; Fig. 4 is a similar

view showing a modified forin of electrode;
[Fig. 5 1s a diagrammatic sectional view of-a

65

coment furnace modified to enable the same

{o be used for "wrrying out our improved
Process. o .
In order to adapt a roasting furnace of the

stirrer type, such as shown m-Fig. 1 ,for use

a

in carrying out our improved - process, we
provide one-or more electrodes 1, which are
placed on one or more of the lower roasting

Hoors «.  These electrodes are connected by

suitable conductors 2 to the negative pole ot

a generator, indicated at o. The shaft b of

he furnace is utilized as a conductor, and

hence the teeth d of the stirrer-arms ¢ re-

volved by the said shatt, become electrodes,
which move over the electrodes 1 at a suit-

able distance therefrom. The comminuted

oré, with its sulfurous content, i fed nto

the upper end of the turnace by means of the

Thopper ¢, pan f and chute g |

The interior of the furnace is heated by

the usual means and in the usual manner,

vl combustion therein is maintained i the

usual way, the heat being ol such a degree as

« sufficient to consume the major portion of
he sulfur, but wsuflicient to fuse the ore.

Owing to the stirrmng action of the stirring-
arms and fingers over the {loors of the tur-
nace, and the descent of the ore from floor
to {loor of the furnace, the major portion of
he sulfur is removed from the ore before the
ore reaches the floor or floors on which the
electrode or electrodes 1 1s or are placed.

As the electrodes formed by the fingers of
the rakes over such. floor or {floors move over
such electrode or electrodes 1; electric ares

are formed between the eiectrodes of the
ovable rakes or arms and the fixed elec-
trodes 1, and the ore on tne sald floors

while in its heated condition is subj ected to

the action of such arcs, the heat of which
is superadded to the heat caused by the

furnace, and the said ares
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furnace.

> 2

serve to still further reduce the percentage of

sulfur in the ore, and to partially fuse the ore !

so that the same bec ‘omes agglomerated or
formed imto “cinders’”, which are usually
porous, and which vary in size from about
that of a pea to about that of an egg, and
which ave of sufficient weight to he adapted
to be treated finally in a blast furnace with-
out. danger of being blown out of the blast
furnace hv the torLe of the blast. Owing to
the fact that each arc has an electrode which
is movable with reference to the other zmd
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 agglomer-
ated mass, Aimmediately after it has been

formed, 1s taken out of the sphere of action

of the are, so that a given portion of the ore |
18 {)nly mmnvntaulv {'\]ms{-‘-d to the action of
an eiectric

arce. L7

d,frﬂ‘lu nier ated l

Ccinderoed
through

''he ore thus
18 discharged
of the arms or rakes over the {loors of the
Products of combustion eseape
from the furnace thmuﬂ‘h the (’*:x.lL DIPC 4N
the roof thereof. |

We lmw found by the wmkmtr of our 1m-

pmvul process that the clectric al resistance

of ordinary c,..mmmmltml iron ore. with a sul-
11_11{)115 content is frwqtlv decreased by he: at -

ing, so that such ore when highly heated, is
of very much lower I(‘%lstd]l(*(‘ than w hm

cold. “The d(mw(* of heat 1 an mtlmdn

‘roasting funnu ¢, such as here shown, while

sufficient o eliminate the greater |)(11t1-:m of
the sulfur is insuflic ient Lu Suse the ore.
Our mvention consists 1 aupmhmimu stch

heated ore electrically by exposing it to the
~action of an electric are, and we find that an

are of suflicient 1110[1«-,11,\ Lo de-sulfurize, and

“agelomérate o
. 'Imummnml by an clectrie current of «

the ore may Y
COL-
baratively Tow voltage, hence we greatly re-
duce the power wqunml for pmtlurmw the

G IIH](‘I

“current used in earrvipg out our improved
process, and m.so {l{llllﬂ' effect a correspond-

o0

gilr

-

-
of ¢

Ing economy and to a H?ll(‘%]){}l}{lillf?’ extent
obviate loss by leakage of the current.  We
find ordinary
Lo he non-magnetice;, but

tlmt when sueh ore has been

ast iron of ire ular aml segmental form,
have embedded the same in H.hb(_ﬂb_tﬂ.&, as at 4:,

or
| t-h.(:":
draw-off pipe L of the Furnace by the action

| tmmmnuiml iron ore with a.
- sulfurie content
avoiomerated |
or “cindered” by our improved process, the
same has been so converted as to be magnetic |
to a comparatively bigh degree.
In practice, we have nmdv the ele ('t]'f}{li‘h 1

b

————

1.

—tam

J— —_—

—r ———

: Py —
-" L]

1t reachoes
tne electrode 6.

875,332

and have further insulated the same by
means of fire-brick 5, in which the a&bGStUb
has been embedded, so that only the upper
surfaces of the electrodes 1 are exposed.

In Ifig. 5 we show an ordmary revelvuw
cement tumﬁ,ce mocdified for use in carrying
out our impro ved process. In this furnace
an electrode 6 1s provided, which is in the
form of aniron ring placed in the furnace and

msulated from the metallic eylinder & there-

of by fire-brick m. At a suitable distance
in advance of the annular electrode 6, and
spaced therefrom, we p]:'(Wl(le a' number of

electrodes 7, w hich project through and are
insulated ’m)m the shell of the furnace, as at

&  One pole of the generator, indicated at 9,
is connected to the ammla,r electrode 6.
The other pole thereof is connected by a con-

duector 10 to a contact device 11, with which

the electrodes 7 successively make sliding

contacet as. the furnace revolves, so that an

are 18 established between each eléetrode 7 as
the lower side of the furnace, and

monentarily established and pretermitted 1s
in effect identical with that ll(‘l{‘lﬂ])(‘l(}l(' (de-
seribed.

[aving thus deseribed our invention, what

we claim as new; and destre to secure hy Let-

ters-1Patent, 18,—

1. The J}I{)( ess of tle.sul[lummu and ag-
clomerating ore,* consisting in hes ating the
same to a {lwwv suflicient to burn {)ut the
major portion of the sulfur, but insullicient
to fuse the ore, and subj
atd pdllmll}r(l{!aullunm «J ore to the action of
an (‘]P(;tl ic are, substantially as deseribed.

The process of agelomerating ore hy ex-

pqmmr the same to the

The action of the arcs thus

e mw such heated
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action of an eléetric

are, and ‘moving one of the electrodes with

respect to the {}L'u r to break ofl the agglgm-
erated ore mass. | |

3. The process of a;i‘gl{n‘nvrxl;inff Ore l}y
111'% heating the saine to reduce its electrical
resistance, exposing the heated ore to the
action of an clectrie are, and inoving One of
the eleetrodes, between which the are is Pro-

100

105

duced, with respeet to the other to break ofl

the .{L':rfr]mn( rated ore mass or cinder between
thvm “and removing such mass or cinder
from the sphere of at"(lml of the arc.

in testimony whereof we have h{_,.wunto-

set our hands in Diﬂh("l]((* of two atll)h(,,l‘lhllltr

witnesses.
CANDREW J. DULL. |
JOSE ]’ll WE A"l llluhBY, JR.
-Witnesses: N -
- Jos. F.Weaver,
~ Epwaro M. WiINTERS.
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