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GOLD REDUCTION COMPANY, OF NEWARK,

ASSIGNOR TO THE ARSENICAIL
NEW JERSEY.

APPARATUS FOR TREATING ORES.
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To all whom, 16 may concern:

Be it known that I, GUsTAF M. WESTMAN,
a subject of the King of Sweden and Norway,
and a resident of New York, in the county of
New York and State of New York, have in-
vented certain new and useful Improvements
in Apparatus for the Treatment of Ores, of

. which the following is a specification.
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My invention relates to the class of appa-
ratus employed in the reduction of ores, the
object being to provide a practicable and
economical apparatus for treating, more par-
ticularly, arsenic or similar ores and collect-
ing the arsenic and at the same time saving
any precious metals or other valuable bi-
products which may be contained in the ores
operated upon.

The treatment of arsenic ores in consider-
able quantities has usunally been found ex-
tremely diificult and dangerous, owing to the
poisonous qualities of the arsenic-vapors, and
any usual process of tfreatmentinvolves heat-
ing in more or less open furnaces, and much
of the arsenic-vapor is then liable to escape
into the air. Such processes can therefore
be carried on usually only in uninhabited
districts. By my invention the ireeing of
the arsenic from the ore 1s accomplished in
a closed chamber, from which the vapors
are led off and gathered in a suitable con-
densing chamber or vessel. At the same
time the precious metals, which are usually
present in more or less abundance, may be
collected and saved. The heating and melt-
ing is accomplished by means of elecm 1¢c cur-
161:1138

In the accompanying dlELWlllﬂ‘S Figure 11s
a vertical section of a furnace or &pparatus
for carrying out the process, and Fig. 2 is a
horizontal section of the same. Iig. 3 1llus-
trates a modification.

Referring to the drawings, A represents the
wall of the furnace, and B the melting-cham-
ber therein. Two electrodes H and ' ex-
tend along the bottom of the chamber b.
These electrodes 1 nsually construct of cast-
iron. They are provided with means for cir-
culating water therethrough for keeping them
cool.  These means consist of openings i’ /v,

and a convenient way to manutfacture them
consists in forming U-shaped pipes A’ and

[

h#, of wrought-iron, as shown in Kig. 2, and
casting the iron electrodes about the pipes, so
that the pipes are embedded within the cast-
iron portions. »Suitable means, as indicated
at I{, are employed for furnishing electrical
connection with the electrodes. The pipesare
connected with a hydrant or reservoir S for
supplying water to pass through the elec-
trodes, and thus keep them cool. The elec-
trodes H and H’ are usnally placed in depres-
sions ' d?. The confronting upper surfaces
may be curved, as shown, in approximately
the form of sections of parabolas to expose
considerable superficial area to the ore, and
thus secure good electrical contact ther ew'th.
They are 1e&pectwely connected with the ter-
minals of any suitable source of electricity,
and for reasons hereinafter pointed out I usu-
ally prefer tousealternating electric currents.
In the drawings I have represented an alter-
nating-current generator <, the terminals of
which are connected by conductors 1 and 2

-with the terminals of the primary coil p of a

converter T. The secondary c¢oil s has one
of its terminals connected with the electrode
H’,while the remaining terminal is connected
with the electrode H*. A suitable regulat-
ing device R for adjusting the current may
be included 1n the secondary cireuit of the
transformer or converter T'. The coils of the
transformer are so proportioned with refer-
ence to the electromotive forece of the gener-
ator as to deliver currents of the required
electromotive force and quantity to the fur-
nace. It is not always essential that alter-
nating electric currents beemployed; but they
possess the advantages of ready production
and convement coutwl and freedom from
electrolytic effects, whereas with continuous
currents there would be a tendency to reduce
one of the electrodes and build up the other
by electrolytic action. Moreover, continuouns
currents usually tend to break up the chem-
ical combinations of the baser metals in the
matte, and hence consume much of the en-
ergy useleSny

The ore (indicated at D) is fed into the fur-
nace through a suitable hopper K, which may
be closed tigh‘l}ly by a slide or cover e to pre-
vent the escape of the vapors of arsenic when
the furnace is in operation. The circult for
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the electrie current is completed from one
electrode to the other through the mass of
ore ID. This ore may be any arsenical ore
bearing sufficient 1ron or other metal to af-
ford a conducting path for the current. An
ore which affords a large supply of arsenic
and which may be treated with ELdVd,nt"LD‘e by
my process,is what is known as* mmpwkle

Theresistance offered by the oreis sufficiently
great to cause sullicient heat to be gener ated
therein to melt it ana to thereby liberate the
arsenic, which then passes in the form of me-
tallic vapor through the pipe or pipes F into
anysuitable form of condensing vessel—such
as 1ndicated at & G, for instance. In the
drawings I have shown the vessels G G as
being made 1n compartments, so that the va-
pors pass downward through the compart-
ment ¢ and ypward through the compart-
ment ¢'. At the base of the condensing ves-
sels suitable openings are provided for access
thereto in order fo remove the arsenie, as in-
dicated at ¢g°. The vapors passing through
the condensing vessels may pass out at a pipe
g, being urged foward by a water-injector ¢>,
of any suitable character, the water then
passing into the vessel or tank G', where any
arsenic remaining may be collected. The
character and construction of the condensing
vessels may be modified,as found convenient.
It is usually desirable to insulate the sources
of water furnished to cool the electrodes from
each other, as otherwise the pipes conveying
the water mightafford a short cirenit between
the electrodes. The water may be derived,
however, from & single hydrant through sec-
tions ot rubber hose r 7 or othernon-conduct-
ing material. The constant cneulatmn of
water keeps the electrodes su
and thus prevents the loss of current in the

- electrodes, such as might otherwise result
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from T-hq increased resistance offered there-
by when heated to a very high temperature.

The melted ore freed from the arsenic may be |

drawn off through one or more taps C, which
may be opened and closed by a plug ¢, as de-
sired.

Much of the heavy precious metals, such
as gold and silver, sink downward and gather
above the electrodes, and I have found it use-
ful in some instances to employ a layer of
lead, as indicated at L' I° in Fig. 3, upon
the surfaces of the electrodes to gather the
precious metals. The electrodes are here
shown as having their upper surfaces of the
iron portions H' H*® below the bottom of the
chamber 3. The lead will usually be in a

molten state, but being of greater specific

- gravity than the mass of ore it will remain at

60

the bottom of the chamber, and owing to the
cooling action of the water flowing through
the electrodes it will not be raised to a suffi-
ciently-high temperature to vaporize or dis-
til.  Without this cooling action more or
less of the lead would us ually pass off into

the matte. Itisnot essential, however, that

the precious metals be collected within the |

ficiently cool,-

furnace, as they may be carried off in the
matte and afterward recovered therefrom.
After the ore has been melted and the arsenic
driven off, the molten iron sulfids or other
material composing the matte-is drawn off
through the tap C, and anew charge 1s placed
in the furnace.

Anumberof charges may usually be treated
before it is necessary to remove the precious
metal from the lead in case the latter is em-
ployed; but if they are left in the matte they
can be recovered in the usual way.

For the purpose of affording conwenient
access to the furnaceit may be provided with
a lid M of sufficient size. The walls of the
furnace may be of fire-clay or other suitable
material, but the portions against which the
ore rests should be composed of a non-con-
ductor of electricity.

For the purpose of determining the current
and electromotive force a suitable ampere-
meter A" and a voltmeter V may be provid-
ed in a well-known manner.

The matte which is withdrawn from the fur-

nace being freed from arsenic may be readily

and safely treated by any suitable process fo

recover the iron and other metals which it
may contain.

I claim as my invention—

1. Im a furnace for treating electric con-
ducting ores by means of electric currents,
the combination of two horizontal electrodes
of cast-iron, and wrought-iron pipesextended
within the body of each electrode for forming
a cooling-fluid circuit, said electrodes being
located in depressions in the bottom of the
furnace, a horizontal bed between the elec-
trodes for receiving the ore to be treated, a
vapor-escape flue in the upper portion of the
furnace and a tap extending from the bed of
the furnace at a point between the electrodes
for withdrawing molten metal therefrom.

2. The combination of a melting-chamber,
a source of electric currents, and two com-
pound electrodes connected with said source
extending along the bottom of said chamber
and each consisting of a horizontal iron por-
tion and a covering of lead, substantially as
deseribed.

3. An electrode for electric reduction-fur-

naces consisting of parallelsuperposed strata
of iron and lead the lead above and theiron
portion bemwperfomted tor the passage of a
cooling fluid therethrough.

4. In a furnace for the reduction of ore, the
combination of electrodes composed of super-
posed layers of iron and lead, the lead above,
and means. for cooling the iron to prevent
vaporization of the lead.

5. In a furnace for the reduction of ores, a
bottom having a depression and & compound
metallie electrode placed therein, the upper
portion thereof consisting of a more-fusible
metal than the under portion thereof, the

upper surface being below the general sur-
face of the bottom.
6. In a furnace for the reduction of ores, a
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bottom having depressions and electrodes
placed therein below the general surface of
the bottom, each of said electrodes consisting
of twolayers of metals having different melt-
ing-points, the more fusibie metal constitut-

~ing the upper layer.

7. In a furnace for treating ores, the com-

~ bination of a melting-chamber having the de-
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pressions d’, d? and the electrodes H, H', lo-

cated in said depressions, and having perfora-
tions A', h*, and thesuperposed strata of lead.

8. In a furnace for treating ores, the com-
bination of compound electrodes comprising
a normally-non-fused portion and a super-
posed readily-fusible portion, the chamber
having depressions receiving the electrodes,
the charging and discharging openings, and
the removable cover.

9. Inafurnace forelectrically treatingores, |

Pl

| the horizontal electrodes having fluid-pas-

sages therethrough, and having superposed
relatively - fusible portions in combination
with the insulated sources of cooling fluid,
and connections from the sources to the re-
speetive fluid-passages.

10. In a furnace for electrically heating
ores, one or more metallic electrodes compris-
ing a normally-non-fused portion and a su-
perposed readily-fusible portion,and a water-
cirecuif through the normally-non-fused por-
tion.

Signed at New York, in the county of New
York and State of New York, this 21st day
of November, A. D. 1899. _

GUSTAF M. WESTMAN.

Witnesses:

Wu. H. CAPEL,
J. . JONES.
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