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Apphcatmn filed October 17, 1901, Serml No. 78,048,

(No model.)

To all whom it may concerr:

Be it known that I, 'CHRISTOPHER FITZGER-
ALD, a citizen of the United States, residing in
the clty and county of San Francisco, State

of California, have invented an Improvement

in Qmeksﬂver Separating and Continuous
Ore-F'urnaces; and T hereby declare the fol-
lowing to be a full, ele‘w and exact descrip-
tion of the same.

My invention relates to improvements in
furnaces for roasting ores, and particularly
ores containing mercury. Its objectis to af-
ford a cheapeI means of working such ores,
to give increased capacity over mesent meth-
ods of retorting, and to avoid the waste usual
by those methods. 'These objects are effect-

ed by the use of a continuous retort-furnace |

of the construction herein described.

It consists of the construction,arrangement,
and combination of parts, which will be here-
inafter described and claimed.

the furnace on line 7 v of Fig.3. Fig.2is &
vertical longitudinal section on linez 2 of Fig.
3 looking toward the outside of the furnace.

- Fig. 3 is a horizontal sectwn 01:1 line « x of

Fw 2.
Tn the ordinary fulnaces enl p]oyed for ob-

taining metallic mercury from cinnabar it is

customary tomake a fire in the shaft and over
it place a quantity of ore, and the openings

of the shaft are covered with tiles and tightly

luted. The mercurial vapors, together with
the smoke, soot, and other produets of com-
bustion,are conducted thence through a series
of condensers and purifiers.

to finally extract the metal. The resultisnot
only an interruption of the process every time
the furnace is recharged, but the extraction
of all the mercury is by no means assured.
Moreover, the process is a slow one, com-
paratwely, and the cost of installing-a plant
with a number of condensers sufﬁclent to
make a low-grade-ore body proﬁmble IS very.
great. -
Having reference to the aeeompanylnﬂ‘

dl&Wlﬂﬂ'S A represents a furnace having a-

ﬁre—-sha,ft 2'in its forward portion. The 11-
terior of the furnace is arched, and through

" over the interior of the furnace.

-gravitation.

.. | removed from the roasting heat.
Figurelis alateral Vermeal section thwu n‘h |

of the mut
the upper to the lowerside of the muffles and
‘i through which the heat passes downward
ar ound the mu

- each mufiie.

Redlstﬂlatlon-
of much of the condensed matter is necessary

elin _ Within the
fuarnace are the inclined ore chambers or muf-

fles 4, constructed of fire-brick or other suit-

able materml The movement of the ore g5
through these chambers is accomplished by
The interiors of these muffles
have no communication with the combustion-
chamber of the furnace, for it is intended to
apply heat exteriorly to the ore contained in 6o
the muffles. A suitable ore inlet or hopper
o.upon the exterior of the furnace permits ore

to be fed into the muffles as required. The
opening of the hopperis provided with a tight-
fittingclosure 6. Thelowerendof each muffle 6 5
opens into a chamber 7, and the outlet 8 in
the bottom of the latteris closed by a gateor
slide-valve 9 of special construction, which
will bedescribed later. Inpracticethe cham-

‘bers 7 are placed at either side of the fire-pit 70

2 and outside the furnace proper, and so are
- 'This per-
mits the roasted ore or refuse to cool before

‘beingremoved throughtheaperture8. Along

one s1de whwh T shall call the “outer?” suie, 75
les are the flues 10, leading from

fles into-the space 11 beneath
This space is closed at the back. 8o

the muffles,

A wall or partition 12 extends beneath and

Gentrally along nearly the entire length of
The heat in the space 11 is di-
rected to the front of the mufile and thence
passes around the end of the partition 12 and 85
through the space 13, beneath the other por-
tion of the bottom of the muiffle, to the rear
of the latter, whence it is discharged through
the passages 14, beneath the hepper 6, and
out through the chimney 15, thus havmg Qo

passed around thr ee sides of the muffies and

exposed all parts of those sides to an equable
and intense heat.

As here-shown, I prefer to make my fur-
nace in the form of a twin-muffle furnace, 935

‘utilizing but a single ﬁleplace and having

the smoke -passages 14 from each of the lon-
gitudinal flues 13 converging to the common
chimney 15. Likewise the pipes 16, which
conduct the metallic vapors froin the mul‘ﬂes, 100
unite in the box 17, whence these vapors pass

this arched space 3 the ﬂames'ma,y_circulate | through a suitable cooling-pipe 18 into the
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condenserl9.
in the bottom of this condenser.
In order to assist in the discharge of the

vapors from the muffles, I induce a current

of air through the muffles, cooler, and con-
denser by means of an exhaust-blower 20.
Moreover, I have discovered that if this air
so induced is first heated a more perfect sep-
aration of the mercurial vapors from the
other distillates is effected. Accordingly I
embed a pipe or form a passage 21 in the lin-
ing of the furnace or of the muffles in such a
way that while it in no case is in direct con-
tact with the flames it becomes highly heated,
so that it does not cause a reduction in the
temperature of the interior of the muffle into
which it discharges, as at 22. This passage
has its outer end terminating exterior to the
furnace. A valve 23 regulates the entry of
air.

The roasted ore, deprived of its valuable
properties in the mufiles, falls by gravity into
the cooling-chambers 7, from whence it may
be withdrawn as desired. As there may be
several tons of ore in one of these cooling-
chambers and as the fumes arising there-
from are of the most poisonous character, it
1§ essential not only that the gate or valve in
the outlet of the chamber should be strong
and positive in action, but it should be op-
erated in such a way as not to endanger the
lives of the attendants. These results I ae-
complish by the use of a plate 9, mounted on
rollers 25 and movable on a track, as 26,
much in the nature of a small flat ear, whose
surface is adapted to come in close contact
with the edges of the opening S. The to-and-
fro movement of this slide-valve is effected
at a suitable distance by means of the levers
27, having their fulerum-points 28 disposed
at opposite ends of the levers. To each of
these levers attach the ropes or chains 29,
leading to either end of the valve or car and
adapted to exert a pull thereon in opposition
to each other, according as one or the other
of the leversis operated. During the process
of discharge the air-valve 23 is closed, where-
upon the exhauster 20 draws the poisonous
vapors incident of these discharges into the
muffles,together with anindraftof air through
the opening 8 when the gate 9 is open, and so
lessens the danger of asphyxiation, saliva-
tion, &c., of the operators who may be other-
wise t00 near. T'he discharged product is re-
moved to a dump or other suitable place by
any usual or desired means.

By means of the exhauster a strong draft
18 induced through the machine, so that the
VApOors are mpldly removed from the muffles
as formed. The cooling-pipe, with its sur-

-rounding water-jacket 18’, which is supplied

with Wa,ter by any well- known method, as by
the pipesww’,(shown in Fig. 1,) serves to con-
dense the mercurial vapor, and the liquid,

free from soot, resin, ashes, &ec., with which

the mercury is often’ mixed in the ordinary
methods, flows into the chamber 19.

Any re-

Theliquid mercury is collected |

| wall of the hopper.

‘ore comprising an inclined muf

696,323

maining metallic vapors drawn through the
condenser by the exhauster are finally con-
densed in a chamber 30, into which the ex-
haust-pipe nozzle dlscharﬂes

The result of actual experience has shown
that with farnaces of equal per-ton capacity
I am able with two muffles arranged as here
shown and with a single coollnﬂ'-cml and con-
denser to do the same work of a furnace of
the usual construction employing a series of
twelve or even more condensers.
- Two things combine to regulate and keep
uniform the depth of the ore-in the inclined
ore-chambers: First, the floors of these cham-
bers are pitched at such an angle as barely
to overcome the angle of remstdnee of the ore,
whereby a layer of ore generally about nine
inches deep can be maintained and still leave
circulating-space above the ore and beneath
the top of the chamber, the movement of the
ore through the muffles by gravitation when
the slide 9 is opened comprising the continu-
ous-furnace feature of myinvention; second,
the depth of the ore is dependenton the shape
of the hopper and of the upper end of a muf-
fle where the hopper enters. The hopper has
a contracted throat portion 31, while the up-
per wall of the muffle has a converging or
horizontal portion 32, intersecting the front

The space between the
front edge of this wall or apron 32 and the

floor of the muffle determines the height of
the ore in the muffle.

Having thus described my invention, what
I claim, and desire to secure by Lettels Pat-
ent, 1s—

1.'An apparatus for treating quicksilver
le and a fur-
nace the fire-box whereof is directly removed
from the ore-chamber said muffie having a
parallel floor and roof whereby the surround-
ing heat is equidistant from all parts of the
surface of the ore, said roof having a short
horizontal projection at its highest end for
regulating the depth of ore in the mufile, an
ore-inlet at the upper end of the muflle, a
chamber in open communication with the
lower end of the muffle, and removed from
the direct roasting heat, means by which
heated air may be delivered to the mufile, a

vapor-outlet for the mufile, and means for.

condensing the mercurial vapors.

-2, The combination in an ore-roasting fur-
nace, of inclined muffles, said furnace having
a heat-space above and ‘below the mufifles, a
partition within said lower space whereby
the heat is directed to the front of the muf-
fles and thence passes around the partition
and beneath another portion of the bottom of
the muffles to the rear of the latter, ore in-
lets and outlets, and pipes embedded in the
walls of the furnace having one end opening
to the outer air and the other end entering
the muffies.

3. The combination in an ore-roasting fur-
nace of inclined muffles, passages along the
top of the mufiles, and longitudinally-extend-
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ing pattitioﬁs below the muffles a,nd termi- | pm tltmnq below the muf
| natmn' short of the lower end thereof, and

formme; passages along the bottom of said
mufiles, said upper and Jower passa,ﬂ'es CO11 -
neetmg, whereby the heat after passing along
the top and around the sides of the mufflesis

- returned to the fronb alonﬂ' one side of the

10

bottom of said muffles, and is then returned
to the rear along the other side of said bot-

tom, an ore-inlet at the upper end of each of.

said muffles, a chamber at the lower end of
each muffle, an opening in said chamber,
closure for said opening,
said muffles and means for inducing a draft
through the muffles and said wapor’-outlet

4, The combination in an ore- furnace, of
fles, longitudinally - ettendmﬂ'

1neclined mu

a vapor-outlet for -

* —

3

-"l

es and formmﬂ‘ Clr-

cuitous heat-passages along the bottom of

sald muffles, an ore-inlet for the. latter, an

ore- dlseharn'e outlet, a gate by which said ore-
outlet may be dosed 5&1(1 gate counsisting of

20

a plate having rollets theleon a track upon
which said 101161"8 are suppmted means con-

necting-with opposite sides of the plate for-
Opelatmﬂ* said gate and a vapor outlet f01.

sald muffles.

OHRISTOPHER FIT

Wltnesses -
- N, H. NOURSE

JESSID C. BRODIE

GERALD

In witness wheleof I have hereunto set m} o
| hand ST o
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