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(Specimens.)

To all whom it may concern:

Be 1t known that I, FRANK 1.. BARTLETT, a
citizen of the United States, residing at Port-
land, in the county of Cumberland and State
of ] Hame, have invented certain new and use-
ful Improvements in the Process of Treating
Silver and Zine Ores; and I do declare the
following fo be a full, cle:zu and exact descrip-
fion of the 111?'ent10n sueh as will enable
others skilled in the art, to which it appertains
to make and use the same, reference being
had to the accompanying drawings, and £0
the letters of reference marked thereon,
which form a part of this specification.

This invention relates to the treatment of

the so-called “sulphuret” ores, more particu-

hlly such ores as contain large quantities of
zinc¢ in the form of zine &ulphuret together
with more or less silver, lead, copper, &e.
According to the methods hitherto in com-
mon use these ores have been carefully
roasted to expel the sulphur and then smelt-
ed with an excess of some other ore contain-
Ing no zine. Yhen the zinc was volatilized
under these conditions without the presence
of sulphur, it carried off withit large quanti-
ties of silver, which was not only lost but if
pigment was made greatly injured the qual-
1ty of it. A further difficulty was occasioned
by the action of the zinc on the slag, which
was made thick and pasty by its presence,
making it difficult to separate out the pre-
cious metals and thus causing further losses.
When the ore was treated in a raw or un-
roasted state large quantities of sulphuric
acld, which is very rdestr uctive, were given off.
Mauy attempts have been made to expel

the zine without undue loss of silver, but, so-

far as I am aware, without success, for the
reasons above stated.

The object of the present invention is to
devise a method of treatment whereby the
zine may be carried off in the form of fume
without taking with it any appreciable
amount of silver, and the silver left behind
in the slag to be again smelted by the usual
methods.

The invention is based onthe fact beheﬁ« ed
to be hitherto unknown that when ores con-
taining silver and zin¢ are burned in the
presence of an excess of sulphur the zine es-
capes without taking with itany of the silver.

The process consists, broadly, of mixing the
ore with &hydrocmbon fuel, adding an excess
of sulphur in some suitable f01m if the ore
does not contain an excess ot sulphur, burn-
ing it in the presence of an air-blast forced
uniformly through the mass from the under
side thereof, and admitting air above the
burning ore to destroy the sulphuric amd
which would otherwise be ogiven off.

By an excess of sulphuris meantaquantity

equal to or etceedmﬂ the amount of the zinc
content,

A fair example of the ores which it 13 de-
signed to treat by this process would contain
zine, thirty per cent.; lead, ten per cent.;
iron, ten per cent.; su]phur, twenty per cent.;
silica, -thirty per cent. To this should be
added sulphur enough to equal the amount
of zinc contained in the ore—as, for instance,
fty parts of iron and copper sulphide. If
the ore contained sulphur equal to orgreater
in amount than the zine, no sulphur would be
added.

In carrying out the process I prefer to pro-
ceed as follows, viz: I take the raw ore and
then crush it toa pea and grain size, and mix
it with two-thirds, by weight, of finely-divided
petroleum oils or residues, bituminous coal,

r

saw-duast, orother laming fuel. I then charge
it into a furnace having a perforated hearth,

in a shallow layer about four inches deep.
The “Wetherel hearth,” so called, with
some modifiecations, is well suited to my pro-
cess. Theoreisburnedin presence of an air-
blast, which is forced up through the perfo-

rated hearth, and a sufficient quantity of air.

is also forced in through openingsin the sides
of the furnace above the layer of ore. The
zine and lead, if any are present, are largely
oiven off in the form of fume, and may be col-

lected in a bag-room or by other suitable

means. Part of the sulphur unites with the
copper, iron, silver, and gold, and forms a ein-
der or scoria, which retains all the non-vola-
tilemetals, which may besubsequently treated
in the ordinary manner by smelting. The
sulphuric acid which would otherwise be
formed is destroyed by the action of the hy-
drocarbon flameand the air which is admitted
for this purpose abovethe burning ore. The
combustion of the sulphur takes the place of
| a considerable portion of fuel and furnishes
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~ beseen,are that by it raw ores can be worked;
that portion of the zinc driven off is com- -

a large proportion of the heat neeessary to

carry on the process.
The advantages of the process, it will thus

pletely separated from the silver in the form

of fume; the slag is kept largely free from

. zIne, so that the non-volatile metals may be

[O

readily smelted out by the ordinary process,
and a cheap class of fuel, as sawdust, chips,

~and waste tine coal, may be used.

15

“ tical section on x xx of H FIE 2.

20

ing Lhe combustion-chamber at a compara-
tively small distance above the hearth.
pipes are supplied with air from the pipe D.

20

~In the accompanying drawings I illustrate
a furnace suitable for earr}mO my process

1nto effect.

-In the drawings, Figure 1 is a central ver-
FFi1g. 2 1s a plan
view of the furnace. -

A represents the walls of the furnace.

B 18 the hearth, having numerous perfora-
tions . DBeneath the hearth is an air-supply

pipe C, through which air under pressure is

introd ueed

I 1s the ountlet, connected with any smt&ble |

cooling or colleetlnfr apparatus.
€ eare openings for char ging in the ore,and

e’ e’ are covers for the same.

d d are a set of air-supply pipes passing
through the walls of the furnace and enter-

These

The ore and fuel are charged in through the

- openings e ¢, forming a shallow layer on the
- hearth or bottom B. Airisforced upthrough
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the perforated bottom BB and through the
layer of ore.
to enter through the pipes d d, for the pur-
pose already pomted out.

It should be stated that unless a fuel is
used containing much hydrocarbon sulphuric
acid will be formed Coke and anthracite
coals alone cannot be used, since the neces-

sary reaction upon the sulphur fumes will not
take place except in the presence of a hydro-
carbon flame.

ore were melted,

Air is also blown in or allowed |

420,030

I am aware that hydrocarbon fuel hasbeen
mixed - with ores containing sulphur and

burned by meansof an air-blast forced through

the mass forthe purpose of expelling the sul—

phur; but,so far as T am aware,low-grade zine
ores have not been treated by burmnn‘ them
with hydrocarbon fuel and a quantity Of sul-
.- phur equal to or greater than the amount of
‘zine in the ore for produomg a zine -pigment
T'he process therein
described is panwulmly adapted to be used

and retaining thesilver.

with high-grade ores COIlt&lIllIlG‘fl om twenty-
five to ﬁfty per cent. of zine. The zinc 18 not
enfirely expelled; but the zine content is re-
duced, so that it may be treated by the scori-
fying process set forth in my patent, No.

to remove all the zinc. -' from ores containing

an amount less than twenty-five per cent.

In the present process the objectistodrive

of’f a certailn proportion of the sulphur, zine,

and lead, but not to melt the ore. In fa_(,t

the aim is to form a clinker orscoria.

working of the process. Itisnotinanysense

a desulphurlmnn* process, as it aims to retain
qutte a large percentageof the sulphurin the

clinker, this also bemn an essential part of
the process.
I claim—

- The herem-deseubed process of treating

ores containing zine and silver,which conmstb

1 mixing the ore with hydroem bon fuel,sup-

plying sufficient sulpnnr to produce an excess
of the same, burning in the presence of an
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| 406,870, dated July 16, 1889,which is adapted

If the .
1t would be fatal to the
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air-blast forced unlformb up through the

whole mass of ore, and supplying air to unite
with the products of combustion above said
mass, substantially as shown.

In teshm(‘nny whereof I affix my signaturein
presence of two witnesses.

FRANK I. BARTLETT.

VWitnesses: |

S. W. BATES,

WM. M. HAGGETT.
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