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Un ITED STATES PATENT OFFICE.

ARON ‘M. BEAM, OF DENVER, COLORADO.

MUFFLE-FURNACE.

SPECIFICATiON forming part of Letters Patent.No. 082,843, dated May 18, 189%.

Application filed July 6,1895. S:irial No. 598,218, (No model,)

Lo all whom it may concern.:

Be it known that I, ARON MILLS BEAM, a
citizen of the United States of America, re-
siding at Denver, in the county of Arapahoe
and State of Colorado, have invented certain
new and useful Improvements in Muffle-Fur-
naces; and I do declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the letters and
figures of reference marked thereon, which
form a part of this specification.

My invention relates to improvements in

muffie-furnaces; and the objects of my in-
vention are to provide a new muffle-furnace
adapted to unfold and control chemical
changes in ores and other substances by the
Indirect application of heat of various de-
grees, whereby the operator may obtain at
will and in a minimum space of time the de-
sired chemical change and effect without the
ores or substances being subject to the dele-
terious and injurious products of combus-
tion of the fire-box. I attain these objects
by the mechanism illustrated and deseribed
in the accompanying drawings and specifica-
tion, in which—-

Figure 1 represents a view of my improved
muifle-furnace, showing one half of the view

in elevation and the opposite half in longi-

tudinal vertical section; Fig. 2, a general plan

view of different parts and sections, one half.

of which is a plan view of the half shown in
elevation in Fig. 1 and the other half shows
two different sectional plan views of Fig. 3
on lines A and B; Fig. 3, a sectional end ele-
vation at points C and D of Fig. 1,.C desig-
nating the section through the chimney and
D that through the ovens; and Fig. 4, a frag-
mentary perspective cross-section of one of
the muffle-ovens. -

Similar letters and figures of reference re-

fer to similar parts throughout the several

Views.

Referring to the various views, it will be
seen that my muffle-furnace comprises sev-
eral muffles or ovens arranged in duplex order

50 in a line on either side of a central chimney

E. Inthe base of the chimney two fire-boxes

predetermined sizes.

1s formed an ash-pit I.

and from the fire-boxes.
of the ovens are constructed of fire-clayslabs.

or combustion-chambers F are made on each
side, one for each line of ovens.

G designates the grate-bars, under which
A door I of the
usual furnace pattern opensinto the fire-box,
and a door J opens into the ash-pit. These
doors are hung on a cast-iron frame K, which
18 built into the sides of the brickwork 1.
of which the chimney and furnace are con-
structed. -

M designates the bridge-wall of the fire-
box. -

N designates a filling of ground.

O is a passage extending under the muffles
or ovens. This passage is divided length-
wise of the furnace, commencing at the fire-
box, by two independent walls P, which are

‘adapted to support the center of the muffles

or floor P’ of the ovens. The muffles or ovens

are separated from one another by a central
dividing - wall Q, which extends from the.

chimney through the length of the furnace
and supports one side of the floor of the
muftles or ovens. (See part D of Fig. 3.)

S designates the muffles or ovens, and S’
the roof of the ovens. Several pairsof these
ovens may be arranged in a row on each side
of the chimney, depending on the capacity of
thefurnacerequired; but two pairsare shown.
These are arranged in a line on either side of
the chimney, which is positioned centrally
between them in order to more conveniently
carry off the smoke and gases from all of them
The floor and roof

The floors are constructed of slabs R of fixed
The edgesof these slabs
are rabbeted to allowthem to overldap one an-
other. "They are made in sets, and each set

comprises an oven-floor and is set in the fur-
nace 1ndependent of the oven-walls in order
that they may be removed and renewed at

any time. The side walls are formed by the
central division-wall Q between each opposite
set and the outside walls T' of the furnace.
The roof of the ovens is arched, and at a space
above the roof of the ovens a second floor is

formed. The bottom of this second floor is

arched concentric to the roof of the oven.
The top of this second or main roof of the

| furnace 1s flat and is formed below the top of
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the side and central division-wallsin order to |

form an inclosure on the furnace in which to
mix ore with such material as it is desired to
combine with it and to heat the mass, which
enables the operator to recharge the mufiles
or ovens with hot ore instead of with cold ore.

V designates a platform; V', stairs leading
thereto. The platform is used by the opera-
tor when manipulating the ovens. The space
U between the roof of the ovens and the main
roof forms a passage for the smoke and gases
from the fire-box,which pass under the ovens
and up around the end of the last oven and
through this passage U into the chimney.
The capacity of each oven is gaged to suit
the ore under treatment, varying from four
hundred to seven hundred pounds for each
separateoven. Theovensareseparatedirom
one another by a partition-wall Q'. A feed-
chute VW is arranged vertically in the brick-
work 1into each chamber. Theyextend above
the main roof of the furnace to about even
with the top of the side walls and down
through theroof of the mufflesinto each cham-

ber. The upper ends of these feed-chutes
are provided with funnel-shaped inlets, and

a plate X 1s fitted to set into each and close
it against the escape of the gases from the
ovens, and in order to make the joint tight a
shovelful of ore 1s generally thrown on them.

Y designates a ring placed in the top of each
plate, through which a rod or pair of tongs
may be inserted to remove the cover from the
chute. 'Transversely through these chutes,
at that part of them which is exposed in the
flue-space U, I make an aperture Z, which is
adapted to permit the gases to flow from the
muifle into the lower end of the chute and
from these apertures along the flue of the
chimney. Inordertostrengthenthe masonry,
I bind i1t firmly together by tie-rods 1 and
buckstays 2. The buckstays preferably con-
sist of T-rails. These buckstays are placed
vertically against the sides and end walls of
the furnace, with their lower ends embedded

in the ground in setsof two, spaced farenough

apart to allow the rods to pass between them.
A cross-strap 3 fits on the rods against the rails
and the nuts are tightened against the cross-
strap, thereby clamping the rails against the
brickwork and holding the various parts of
the furnace under compression. At a point
approximately opposite the flue between the
roof of the ovens and the main roof of the fur-
nace I arrange in a recess 4, which I form in
the brickwork on both sides of the furnace
and opposite one another, a number of T-rails
6, laying them lengthwise along the whole
length of the furnace. These are also ar-
ranged to be clamped against the brickwork
by the vertically-arranged T -rails and the tie-
rods. Just below these longitudinal rails I
build in and secure to the side walls in any
convenient manner a row of door-frames 7,
which I preferably make long enough to place
end to end from oven to oven along the fur-
nace. (SeelFigs.land4.) Thesedoor-frames

582,843

are provided along their top and bottom edges
with laterally-extending ribs §, which are
adapted to strengthen them. The doors 9 and
their fastenings 10 are similar in construction
to doors in common use on furnaces of this
character. DBelow the doors on both sides of
the furnace I build into the brickwork a con-
veying-chute 11, which extends along the
front of the ovens. In thischutel journala
screw conveyer 12. This conveyer is operated
by apulley 13, secured atits exterior end, froin
a suitable source of power. In the floor of
each oven and just inside its door I build a
chute 15, (see IFigs. 3and 4,) which leads to the
conveyer-chute. A cover 16 rests normally
on the floor over the entrance to the chute.
This cover is hinged to a plate 17, which ex-
tends at a downward incline from the sill of
the door to the floor of the oven. The cover
is provided with a ring 18, which enables the
operator to swing it back on its hinge-pin 19
at will and open the chute to the spiral con-
veyer.

20 designates an air or steam supply pipe.
This pipe enters one wall of the furnace from
a T 21. Intermediate of this T and the wall
I place a common form of gate-valve 22, The
pipe which extends through the wall termi-
nates in a T 23, and a pipe 24, which 18 em-
bedded partially in the roof and extends along
the roof parallel with the side wall and over
each oven. A supply-pipe 25 for each oven
is connected toit. These supply-pipes return
throueh the wall, and to them is secured a
short piece of hose 26. T'o the end of each
hose a short piece of pipe 1s secured.

27 designates an aperture formed through
each door-frame and brickwork into each
oven’s chamber. A cover 28 is pivoted to the
door-frame and isadapted to be moved to close
or open the aperture. Whenever a supply
of air or steam is required in any particular
oven, it is introduced through its respective
aperture by inserting the pipe at the end of
the hose of that oven into it, as shown at 29
and 30, Fig. 1, and in Figs. 3 and 4. To the
T 21 an elbow 31 is secured, and adjacent to
the elbow a valve 82, and from this valve a
pipe 33 extends across the furnace to the op-
posite side, where a similar system and ar-
ranzement of pipe i1s made to provide either
air or steam to the ovens on that side of the
furnace.

The operation of the furnace 18 as follows:
The ore to be treated is placed upon the main
roof of the furnace, where it is mixed with
such chemiecals as will produce under suffi-
cient and properly-regulated heat the desired
chemical change. A sufficient charge is then
shoveled into each oven through its respec-
tive chute, spread out and manipulated
through the doors of each oven. The heat

from each fire-box or fire-boxes passes under
and around the end and over 1its respective
row of ovens and practically surrounds them.
They are thus heated and kept intensely hot
by the products of combustion, and being
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thus grouped together in sets retain the heat
more evenly, cool slower during the recharg-
ing, and heat up quicker again after being
recharged than if isolated from one another.
Afteracharge is properly arranged in an oven
1t is manipulated by the operator by stirring
and by the introduction from time to time of
hotatmosphericair, or,when required, steam,
which may be introduced through the same
system of pipes by shutting off the supply of
alr at its source. Steam, however, is seldom
used except with ores containing an excess of
sulfur, as copper pyrites, or when coking coals
or wood, where it codperates with other
chemicals to free the gold contained therein,
or to make charcoal or coke. If an excess of
gases accumulates in the ovens the air-inlet
1s opened by pushing aside its cover, which
creates a draft through the chute and the
aperture Z into the flue v that carries the
gases into the chimney. Some ores do not
require stirring while being treated, the ac-
tion of the indirect heat upon the chemicals
mixed with them being sufficient with ad-
missions of air when required to effect the
chemical change desired, which is the com-
plete separation of the gold from the ores, the
ore being reduced to a powder and the gold
freed from it and changed to a free and inde-
pendent state. After acharge is treated the
chute-cover is turned back, which opens the
entrance to the discharge- chute and the
charge is drawn into the conveyer - chute,
when it is carried to the end of the furnace
and discharged by the rotation of the screw
conveyer. A newcharge is then mixed with
suttable chemicals and shoveled through its
vertical chute into the oven. The ore on the
roof and the air in the pipes are thus heated
by the radiation of the heat passing through
the flue u. I am also able to make charcoal
from wood and coke from coal. The con-
struction of my improved muffle-furnace is
such that I am able to treat ores and make
charcoal and coke in much less time than is
consumed at present in their respective treat-
ment and production. I am alsoable to hold
the ore away from the oxygen until a chem-
ical change is produced or until the sulfids
pass over into sulfates before any air is ad-
mitted, which prevents aloss in a great many
ores that would occur from volatilization.
One of the advantages of my system or con-
struction and arrangement of the ovens is the
ability of the operator to repair or to replace
the floors of the ovens, which is the only
part that wears out and has to be replaced
from time to time. This can be readily ac-
complished at any oven without suspending
the treatment of ores in the others or in the
least checking the fires. The fire-clay tile of
which the floor is constructed being either
rabbeted at their edges, as shown in Fig. 3, or
tongued and grooved, and the floors being all
of the same size, a set of floor-tile of fixed
size and number is all that is required for
each floor, and a worn floor can be removed

—

‘[.

and a new one substituted for it in an hour
or two at the most.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination in a muffle-furnace of
one or more combustion-chambers, a chimney
cooperating therewith, one or more muffle-
ovens integral with said combustion-cham-
bers and chimney, a flue extending from the
combustion-chambers under, around the far-
thest end of and over the top of said oven or
ovens, means for introducing, manipulating
and discharging ores into and from said oven
or ovens, and an air or steam supply pipe em-
bedded in the masonry of the furnace in a po-
sition to heat the air passing therethrough by
indirect heat radiating from said combustion-
chamber, a flexible or tubular feed-pipe con-
nected with said air or steam supply pipe, an
alr or steam inlet aperture into said oven or
ovens adapted to receive the free end of said

flexible air-feed tube, means for closing and

opening said air-inlet and a gas and vapor
outlet from said oven or ovensinto said flues

or chimney, substantially as described.

2. In a muffie-furnace the combination of a
plurality of sets of two independent muffie-
ovens arranged back to back with a partition-
wall between them and having each an arched

roof, a combustion -chamber at one end, a

flue for each line of ovens adapted to convey
the products of combustion under, around
the ends of and over the arched top of said
ovens, a roof-floor above said ovens, with a

feed-pipe extending through said floor into

sald ovens having a transverse aperture reg-
istering with and adapted to form a gas-es-

cape passage from said ovens into said flue,

a removable cover at the top of said feed-

chute, doors leading into said ovens and a

chimney at the end of said flues, substantially
as described.

3. The combination of the muffle-ovens, the
flues, the combustion-chamber, the chimney,
roof drying-floor and feed-chutes, with amain
alr-supply pipe embedded in the masonry of
the roof-floor, a feed-pipe extending from the
main supply-pipe to the front of each oven,
a controlling-valve in each feed-pipe, a flexi-
ble pipe connected to the end of each feed-

pipe, anipple secured to the end of said flexi--

ble feed-pipe, an aperture through the front
wall of each oven adapted to receive said nip-
ple and a cover, removably secured over the
external end of said aperture, substantially

as deseribed.

4. In a muffle-furnace, the combination of

the combustion-chamber, the chimney, and

the flues, with a series of independent muffle-
ovens arranged back to back, each having a

removable floor and an arched roof, an arch-

shaped flue over said arched roof, a roof-
floor over each oven, a feed-spout extending
through said floor into each of said ovens hav-
ing a removable cover, an aperture through
said feed-spout registering with said flue and
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chimney, and a series of vertically-arranged

buckstays at the sides and ends of said ovens
and transverse and longitudinal tie-rods, sub-
stantially as described.

5. Inamuifle-furnace the combination with
Lhe combustion-chamber, the independent,
muffle-ovens and the ﬂues of a feed-trough
constructed 1n the front wall of said ovens, a
screw conveyer operatively secured therein,
means for operating sald conveyer, an ore-
chute connecting the floor of each oven with
said conveyer and a pivoted door arranged to
cover the entrance tosaid chute, substantially
as deseribed. |

(. Imamuffle-furnace the combination with
the combustion-chamber and the chimney, of
one or more sets of muffle-ovensarranged back
to back, each having an arched roof and a re-
movable, renewable floor, means for support-
ing said floor, with a cast door-frame secured
to the front of sald ovens, a projecting rib
along the topand bottom edn'es of said frame,
a cast-door-frame j mnb,extendin othrough the
front wall of said ovens, a door pivoted there-
to, a downward-inclined floor to said door-
jamb, a cast discharge-chute at the edge of
said door-jamb, projecting ears on the floor
of said door-jamb and a swinging door piv-
oted to said ears and arranged to cover the
entrance to said dlse]nrn'e chute, substan-
tlﬁll} as described.

. In a muffle-furnace the combmatmn of
the combustion-chamber, the chimney, the
ovens and the flues, having an arched roof to
cach oven,anore-drying roof above said ovens
having side walls extending above its level,

feed-chutes through said floor and into said
ovens, a gas-escape passage from each of said
ovensthroughsaid feed-chutesinto oneof said

flues and a cover at the mouth of each feed-
chute, with longitudinal buckstays arranged
In a recess alonn' the opposite fronts of smd
ovens, vertical buckstays arranged against
the fronts and opposite ends of sald ovens
and againstsaid longitudinal buckstays, and
ad ,]usta,ble tie-rods connectuw each opposing
pair of vertical buckstays, and ar ranged to

40

45

pass through the said root-floor, substa,ntially |

as described.
8. In amuffle-furnace,the combination with

the combustion-chamber, the flues, the chim-

ney, the ovens and the ore-drying roof, of an
air-supply pipe extending transversely across
said ore-drying roof, an air-supply pipe built
into said ore- drylnﬂﬂoor extending along the
line of said ovens on each side of said ore-
drying roof, lateral feed-pipes from said air-
supply pipes extending to the front of each
oven, aflexible pipe at the end of each of said
1ateml air-feed pipes, having a tube at their
ends and air-regulating V.‘ELlVGS in said pipes,
with a cast door-frame having an aperture
leading into each oven adapted to receive
said tube of the flexible pipe, a cover fov
said aperture, a door-jamb frame leading
from said door-frame into each of said ovens,
a screw conveyer built in the front side of
the line of ovens, means for operating the
same, a discharge-chute from each oven to
said conveyer and a door hinged to said door-
jamb to cover the mouth of said discharge-
chute, substantially as deseribed.

In testimony whereof I aflix my signaturec
in presence of two witnesses.

ARO\r M. BEADM.
Witnesses:
J. N. BEAM,
F. WALTER DBEAM.
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