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Lo all whom it may concern:

Be it known that I, CHARLES WESSELL, a
citizen of the United Sta,tes residing in New
York city, New York, hELVG invented a new
and useful Process of Melting the Ores of

‘Copper or other Metals, of which the follow-

~ ing is a full, clear, and exact description.
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My process is applicable to the treatment
of ores in general; but it is especially adapted
to highly Tefr actmy ores of copper or other
metals which hitherto it has been very diffi-
cult, if not impossible, to treat by any process
at such a cost as to make the process com-
mevrcially practicable. These highly-refract-
ory ores usually contain a number of d1 er-
ent metals in various quantities.

The object of my invention is to separate
the silica and gangue or earthy materials and
similar subsmn ces from the metals, sulphides,
and similar substances of the ore and to con-
centrate all or nearly all of the metal it con-
tains. The metals are generally obtained in
the form of a matte, from which the different

metals can be reduced and bepal ated in any

25 well-known way.
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My invention consists, partly, in the use in
such a process of a wmbmatlon of certmn
chemical substances or agents.

It also consists in the method of treatment
to which the ore and the agents are subJeeted

andin the proportionsin Wthh the said agents |

are employed, all as hereinafter more par-

ticularly described and claimed.

My process consists, briefly, in adding to or
mixing with the ore carbonate of potash,
chloride of sodium, nitrate of soda, and bo-
racic acid in such a manner as to enablethese
substances to become sufficiently intermin-
gled and associated with the ore, and to in-
sure their efficient action upon the entire
body of ore, and then raising the mass to a

melting heat or sufficiently to produce a con-

centrated matte or to separate the silica and

gangue or earthy materials from the metals,

sulphides, and similar substances. The matte
or metallicsubstance produced isthen allowed

to cool,or is drawn off or tapped and allowed
to cool.

My process i¢ carried - out as follows: The!

ore 1s first broken up or crushed by any suit-

|- gravel.

It may be found advantageous in
some cases to crush it to the size of fine sand
or to impalpable powder.
quarts of water is then made of the following
substances in the following quantities or pro-
portions: Kour ounces of carbonate of pot-
ash, four ounces of c¢hloride of sodium, four
ounces of nitrate of soda, and four ounces

of boracic acid. In ma,kmn* this solution I

prefer to use water at a tempel ature of about
200° Fahrenheit. The different substances
named can be added to the water one after

the other, or they can be mixed together in

a dry state first and then dissolved in the
water. This solution i1s then applied to the

-crushed ore by sprinkling or pouring it upon

the ore, so as to bring the chemical agents

A solution in two . .
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into as intimate and complete contact as pos-

sible with the particles of the ore.  When the
solution 1s being thus applied to the ore, the
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ore should be stirred by any suitable means,

so as to aid in making a thorough mixture of
the ore and the Solutlon

The quantity of the solution above stated
I have found to be sufficient for the treatment
of about fifteen pounds of crushed chalcopyr-
ite-copper ore. The relative quantity of the

solution, however, will haveto be varied some-

what in accordance with the character of the
ore to be treated. Afterthe solution has been
applied to the ore the ore is raised to a tem-
perature of about 150° Fahrenheit, and held

~at that temperature for from twenty-four to

thirty-six hours, depending partly upon the
size to which the ore 18 reduced in the erush-
ing operation and partly upon the quality of
the ore itself. - The more thoroughly the ore
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is erushed or subdivided the shorter will be

the time required in which the ore, after the
application of thesolution, isheld attheabove
temperature. The ore is then placed in a
crucible or other suitable receptacle, and is
raised to a temperature sufficient to melt the
mass and produce a concentrated matte at
the bottom thereof. The matte is then al-
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lowed to cool, or tapped, or drawn off into any

suitable vessel and allowed to cool. In this
way a matte will be obtained containing the
various metals to be found in the ore, which
can be reduced and separated from one an-

able means until it is of about the size of | other by any well-known method.
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Various modifieations ecan be made in the
different steps of the process which have just
been described. 'Thus the chemical agents
employed in the process ean be applied to the
crushed ore 1n a dry state, instead of in .a so-
lution, and mixed with the ore in that form;
but this mode of carrying on my process is
not so advantageous as the former. Again,
the relative proportions of the different chem-
1cal substances may be varied. I have found
that where the ores are rich in silver it is best
to double the relative quantity of chloride of
sodium, using one part of each of the other
three substances to two parts of chloride of
sodium. Again, the solution may be made
stronger or weaker by increasing or dimin-
1shing the amount of chemiecals for a given
quantity of water. The temperature of the

ore during the time it is held prior to redue-

tion may also be varied to some extent.

The best form of my process, however, is

the one which is deseribed above.
What I claim as new, and desire to secure

by Letters Patent, 1s—

1. The process of treating ores, which con-
sists 1n adding to the ore carbonate of potash,

chloride of sodium, nitrate of soda, and bo-

racie acid, and then heating the mass to a
melting heat.

2. The process of treating ores, which con-
sists 1 breaking up the ore, then adding
thereto carbonate of potash, chloride of so-
dium, nitrate of soda, and boracie acid, a,nd
heatmﬂ the same to a melting heat. |

3. The process of treating ores, which con-
sists 1n breaking up the ore, adding thereto
carbonate of potash, chloride of sodium, ni-
trate of soda, and Dboracie acid, allowing the
mixture tostand forabout twenty-four hours
or more, and then heating the massto a melt-
ing heat, substantially as deseribed.

4. T'he process of treating ores, which con-
sists in breaking up the ore, adding thereto
equal parts of carbonate of potash, chloride
of sodium, nitrate of soda, and boracie acid,
and heating the mass to a melting heat, sub-
stantially as deseribed.

5. The process of treating ores, which con-
sists in breaking up the ore, adding thereto
equal parts of carbonate of potash, ehloride
of sodium,nitrate of soda, and boracic acid, al-
lowing the mixture to stand for about twenty
four hours or more, and then heating the mass
to a melting heat, subsmmmlly as described.

~sists in breaking up the ore
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The process of treating ores, which con-

sists in breaking up the ore, adding thereto
carbonate of potash, chloride of sodium, ni-
trate of soda, and boracic acid, heating the
mixture to a temperature of about 150° Fahr-
enhoit, keeping the mixture at that tempera-
ture for about twenty-four hours or more, and

| then heating the mass to a melting hea,b, sul-

stantially as deseribed.

7. The process of treating ores, which con-
, adding thereto
equal parts of carbonate of pota%h chloride
of sodium, nitrate of soda, and boracic acid,
heating the mixture toa temperature of about
150° Fahrenheit, keeping the mixture at that

temperature for about twenty-four hours or
‘more, and then heating the mass to a melting

heat, substantially as deseribed.
- 3. The process of treating ores, which con-

sists in breaking up the ore, adding thereto

a solution of carbonate of potash, chloride of
sodium, nitrate of soda, and boracic acid, and

then heating the mass to a melting heat, sub--

stantially as described.

J. The process of treating ores, which con-
sists in breaking up the ore
a solution of carbonate of pomsh ehlm ide of

‘sodium, nitrate of soda, and boracic acid, al-

lowing the mixture to stand for about twenty-

four hours or more,and then heating the mass
to a melting heat, substantially as deseribed.

10. The processof treating ores, which con-

sists in breaking up the ore, adding thereto

a solution of carbonate of potash, chloride of
sodium, nitrate of soda, and boracic acid,
heatmfr themixture toatemperature of about
150° 1 I‘dhlenhelt keeping the mixture at that
temperature for about twenty-fom hours or
more, and then heating the mass to a melting
heat, substantially as deseubed

L1. 'T'he processof treating ores, which con-
sists in breaking up the ores, adding thereto
a solution of equal parts of carbonate of pot-
ash, chloride of sodium, nitrate of soda, and
boracic acid, heating the mixture to a tem-
perature of about 150° Ifahrenheit, keeping
the mixture at that temperature for about
twenty-four hours or more, and then heating
the mass to a melting heat, substantially as
desecribed.

CHARILES WESSEILL.
Witnesses:
ROBERT N. KENYON,
EDWIN SEGER.
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