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1o all whom it may concerm: | the furnace where a portable apparatus is de-
Be it known that T, Jomx R. MOFFITT, a | sired, or it can be placed at any point where
citizen of the United States, residing at Chinese | it can be conveniently connected by a pipe,as
Camp, in the county of Tuolumne and State | f. This pump or blower is applied and oper-

5 of California, have invented an Improved Re- | ated in such manner as to produce a volume 5
tort and Crucible Furnace for Treating Ores | of pressure in the space or chamber under the
and Metals ; and I do hereby declare that the | fuel, and not to give a direct or concentrated
following is a full, clear, and exact deserip- | blast under the grate.
tion of my saidinvention, reference being had The body or shell of the furnace being con-

ro to the drawings that accompany and form a | structed of metal plates the interior surfaces 6o
part of this snecification. of the two chambers A B are covered with

My Improved furnace is applicable to all the | suitable lining material, « @, where the metal

processes and operations by which gold, sil- | requires protection.
ver, and other metals are separated from their | Thetop ofthe combustion-chamber is arched,

r5 oresand from various impurities,and by which | and from the crown an outlet, G, is upward 65
also such metals as lead and quicksilver are | through a pipe or chimney, (/, having a
obtained. Itisthereforeadaptedforroasting, | valve, I.

r

reducing, desulphurizing, and smelting oper- In the construction shown in Figs. 1, 5, 6,
atlons,and it is also suitable as a retort-furnace | this valve is a stopper-plate fitting the top of
20 where the product to be obtained is a gas. the outlet and controlled in its movement by %o

My Invention consists ina certainnovel con- | guides 2. A number of weights, formed of
struction and combination of parts in respect | rings 4% laid upon the plate, regulate the de-
of each of these features, as hereinafter fully | gree of pressure required in the combustion-
described. > chamber, and which will be reached before

25 Relerring to said drawings, wherein anim- | the valve can be forced up from its seat. Any 75
proved furnace both of the portable and sta- | other construction of weighted valve would
tionary kind is represented, Figure 1 is a | answer.
front elevation of a stationary furnace con- The grate surface D is a metal plate with
structed 1n accordance with my invention. | spaced holes ¢, funnel-shaped, the smaller end

30 Fig. 2is a plan of the grate-surface with the | being at the top surface. Ior a large surface So
walls of the furnace in section at a line just | the plate D should be formed in sections adapt-
above the fop of the inclined sides of the | ed to be laid edge to edge lengthwise, as such
grate. Ifig. 318 a section on a larger scale | construction will permit one part of the sur-
through the grate-surface. Fig. 4 isaneleva- | face to be renewed when worn without con-

35 tion taken from the rear. Fig. 5 is a front | demning the whole plate. Tor this I should 83
view with the lhead of the furnace cut off to | use thick bars, at least six inches wide on the
expose the ends of the crucibles. TFig. 6 is a | face, and each one with two rows of fuunel
side elevation in section. TFig. 7is a cross- | shape perforations,spaced in such manner that
section. "Fhesc two views represent the fur- | when the whole surface iz laid these apertures

40 nace as portable Fig. 8§ shows details on a | will be about three inches apart. In small QO
larger scale of the manner of supporting the | furnaces a single-plate surface can be used.
¢rucible-cylinders. Movable plates J J are applied on both

A 1s the combustion-chamber ; B, the air- | sides of this fuel-surface for covering a greater
supply chamber, and D the dividing grate- | or less number of the apertures to increase or

45 surface, that is partly solid plates or surfaces | diminish the acting surface. These platesare gz
d d, and partiy a perforated plate or plates, D. | either separate pieces,capable of being intro-

I is a pressure-blower connected with the | duced into the chamber through the door A?
chamber B. It may be a fan, a pump, or | and laid over the perforations on either side,

| other suitable device for forcing in air under | or theyare applied,asshown in Fig. 7 ,through
¥ 5o pressure, and it can be either directly upon | slots in the sides of the chamber, so that they 100
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slide in and out from under the edge of the | ends of the cylinders, and connecting thistube

inclined floors d d of the fuel-surface. They
are supported partly on the grate-surface and
at the outer edge on projections J*. By cov-
ering more or jess of these openings the area
of the grate-surface can be regulated to the
quantity of fuel employed at any operation
and the work to be done. Bysuch means the
pressure within the air-supply and distribut-
ing chamber, the area of the fuel-surface,and
the temperature in the combustion-chamber
are under control, and the degree of heat re-
quired in any operation,whether in smelting,
dlstﬂlmg, or other proeesses can be produced

K K are 1etorts OI‘ mumbles of tubular

form placed in the combustion-chamber with

the ends carried outside and supported on

roller-bearingsm m onthe end walls of the fur-

nace. One end of each retort is also connected
with suitable mechanism for rotating it upon
these supports. These crucibles are cylmders
of comparatively small diameter, or much
smaller than has been heretofore employed

A number of them are arranged in the com-
bustion-chamber in such manner -as to permit
ready connection of the whole set with a com-
mon driver. This is done by placing themin

a circle at equal distance from a center, at

which 1s mounted a large spur-wheel, N, and

then fixing a pinion, M,upon each cylinder end |

toengage with the gear N. Powerto drive the
oear is taken from a shaft, p, by the pinion P.
These cylinders are made of any suitable
crucible material, and at the ends are pro-
vided with bearing-surfaces & to run on the
rollers m. The weight of tk

not in the aperture in the walls of the cham-
ber. Theseopenings, therefore, can be readily
packed and kept air-tight.

The metal rings L & are fixed on the ends of
the cylinder by a packing of clay, and suit-
able packing 1s placed between theinner faces
of the ring and the furnace-wall to make a
close joint. Such packing is required more
particularly at the rear end of the furnace, for
at the front end a tight head orhood, R, forms

an inclosure or chamber over the cylinder

ends. This chamber is the receptacle for the

- products discharged from the c¢ylinders, and

as such pwducts are sometimes gases and

- fumes or vapors, as well as sometimes solids,

59
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it is necessary to have the inclosure Smtably
cas-tight. It has an inclined bottom, RX, for

dlschawmﬂ solid matter, and from Lhelowe&tl

point of the incline close conductors S S are
carried 1nto a sealing-trough of liquid, or ter-
minate in a close chamber. They are also
carried directly downward, or at sultable in-
clination for ready dischar ge

An outlet, T, from the upper palt of the
chamber 1s p1 ovided tor leading off fumes and
gaseous products. ‘These products can be

taken out at the opposite end of the cylinder
by leading a tube, V, Fig. 4, into the closed |

e cylinder and its |
~contents is supported upon these rollers and

with a suitable condenslnﬂ chamber orT 2 sue-
tion-chamber.
In the operation of obtammﬂ sul bhur and

mercury the fumes could be drawn off at either
end, and 1in operations where 1t 1s desirable to

separate different gaseous products and re-

move them as formed both outlets being util-
1zed to carry oif the produects in the ordel of
their formation.

The ore or matter to be treated is fed into
the end of the c¢ylinder in a pulverized condi-
ticn, and the means of feeding the matter
should provide for the exclusionof airduring
the times of feeding.
placed a trough or hOpper above.the level of
the cylinders and connected it to each cylinder
by a closed spout or tube, W, hamng a bent
end to enter the LY]llldel, provision being
made to prevent the entrance of air between

the end of the tube and the surrounding ecyl-

inder end, but not to interfere with rotation.
Hach tube has two slide-valves, X X, one lo-

cated at the outlet from the hopne.l and the

other between this point and the cylinder, to

73
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I have forthis purpose

9’3

be operated alternately in the well-known-

manner. This construction also permits con-
tinuous feeding, as in ordinary roasting pro-
cesses.

The portable furnace shown in Figs. 6 and
7 would be a convenient form for some loeali-
ties, while for operations on a larger scale

| the other form, illustrated in I‘w‘s 1, 4, and b5,
- would be used

In either constluc,twn the

100

furnace will be set in an inclined position to -

facilitate discharge where the matter being
treated would require such inclination in--ad-

dition to the rotation in 01der to properly dis- “

charge it.

In the operation of such a furnace,whether
of one or more cylinders, the fire will be start-
ed with the air-chamber open, and the chim-
ney or outlet from the combustion-chamber
uncovered until the fuel is brought to an in-
candescent state or 1s°in a condlmon of active
combustion and ready to receive the air under
pressure. When this condition is reached,
the openings are closed and the blower IS
started. The area of the air - feeding aper-
tures having already been regulated in pro-
portion to amount of heat 1equlred to be
reached In the combustion-chamber, the air
will be delivered in a volume uniformly un-
der the whole active surface of the grate. The
pressure in the combustion-chamber is then
brought up to the required point by loading
the valve H. "lhis pressurewillvary sog reat
ly, and is governed in each case by thn., oper-
ation to be carried on, that no particular
amount can be specified. I would place it at
about five pounds to the inch, however, for
the minimum practical amount In any opera-
tion, and from that increased indefinitely, ac-

cor dmgly to the structure of the furnace and

the degree of heat to be employed.

105
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Having thus fully described my invention,
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what I claim, and desire to secure by Letters
Patent, is—

1. The combination of the close combustion-
chamber adapted to contain a body of incan-
descent fuel having an outlet governed by an
adjustably - weighted valve and recelving a
supply of air under pressure from a chamber
beneath the fuel-surface and the retorts or
crucibles located in the combustion-chamber
over the fire and mechanism for lmparting ro-
tation to them, substantially as deseribed.

2. The combination, with the crucible-cyl-
1ndersituated within a close combustion-chan-
ber over the fire and having the ends extend-
ed outside of said chamber and closed to the
atmosphere, of a feeding mechanism or appa-
ratus adapted to afford the introduction of the
matter into the cylinder and to exclude the
alr at the time of feeding, a hood or chamber
closing the other end with discharge-pipes

terminating under water, and mechanism for

rotating the cylinder, applied substantially as
described for operation as set forth.

o. The herein deseribed furnace, consisting
of the retort-cylinders within and extending
through a close combustion-chamber to per-
mit feeding in at one end and discharge at the
other end, a feed apparatus combined with
oune end for introducing the matter to be heat-
ed and for excluding air while feeding, a
means for excluding air from the discharge
end of the retort-cylinder consisting of the
hood and discharge-pipes terminating under
water, a mechanism by whiclh rotation is im-
parted to the said cylinders,a fuel-supporting
surface, and a fan-blower or equivalent air-
supplying apparatus to deliver and distribute
a body of air beneath and through the fuel into

the combustion-chamber, and an outlet lead-

b

o

\rd
W

ing from the said combustion-chamber con- 4C

trolled by a valve, substantially as set forth.
JOHXN R. MOFFITT. [L.s.]

Witnesses:
KEDWARD E. OSBORN,
L. OSBORN.
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