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UNITED STATES PATENT OFFICE.

——

' JABEZ MAUNTON, OF NEW YORK, N. Y., ASSIGNOR TO HIMSELF, WRIGHT
DURYEA, WILLIAM ENNIS, J. H. VAN RIPER, A. P. CUMMINGS, AND J.
WENDELL COLE, OF THE SAME PLACE. ' -

\MPROVEMENT IN FURNACES FOR ROASTING AND REDUCING ORES.

Specification forming part of Letters Patent No. 71,776, dated December 3, 1367 3 antedated
| November 27, 1867. | | | |

.
........

“ To all whom it may concern:

Be it known that I, JABEZ MAUNTON, of
the city, county, and State of New York, have
invented a certain new and useful Improve-
ment on Furnaces, of which the following is a
full, clear, and exact description, reference
being had to the accompanying drawing, form-
ing part of this specification, and in which—

Figure 1 represents a vertical longitudinal
section of a furnace constructed according to

my improvement, taken as denoted by the

liney yin Fig. 4; Fig. 2, a similar view, in part,
through the line z # in Fig. 4; Tig. 3, a vertl-
cal transverse section taken mainly through
the center of the furnace, and Iig. 4 a hori-
zontal section through the base or lower por-
tion thereof.

Similar letters of reference indicate corre-

sponding parts.

My invention, which is here shown as ap-
plied to reducing or separating by heat met-
als in or from quartz or other ore—as, for in-
stance, the precions metals—is equally applica-

ble to the reduction of other substances, and
may be used for other than metallurgic opera- .
Said invention combines the Dbase-.

tions.
burning with a regenerating principle of ac-

tion—that is to say, as concerns the latter.

the reversal at intervals of the draft, in order.
that the heat passing off with the products
of combustion may be utilized by the incom-
ing current of air.
to attain, among other advantages, economy
of fuel with concentration,and, when required,
oreat intensity, of heat. It is applicable to
the combustion of various kinds of fuel, in-

cluding, among others, coal, coke, charcoal,.
peat, wood, in which may be classed nnder--
brush, wild sage, &e.; also petrolenm, or what

may be termed ¢liquid fuel.” o
The nature of the invention consists, first,
in a novel arrangement or combination of re-
ducing-chambers with an intermediate verti-
cal fuel-chamber and passages, so arranged
“that the combustion is kept up at the base,

and the current of air or Dblast made to pass

Such furnace is designed

also,in combination with suchan arrangement,
the application of separate regenerating-cham-
bers, preferably of a vertical character or or-
der, whereby the heat has a downward course
or low travel given to it in the escape; like-
wise, in an arrangement for utilizing the sul-
phur generated in metallurgic operations as
an article of fuel. N -
By this my improvement increased econ-
omy and durability of the furnace are secured
and other advantages obtained. - o
In the following deseription the invention
will be explained, by way of illustration, 1n
connection with the reduction of certain ores,.
or extraction from quartz of the precious met-
als, and construeted for burning coal or coke.
Referring to the accompanying drawing, A
are the outer walls and roof of the furnace, -
and B B C C inner transverse walls or parti-
tions. The inner walls or partitions, B I3, stop
short of the roof, so as to form communica-
tions or passages « between chambers D D
and E E. The one pair of these chambers, 1)
D, contained between the walls or partitions
B B and outer end walls, are designed as re-
cenerators and will here be so termed, and -

which are preferably vertically arranged, and.

may consist of broken quartz for their lower
portion or strata, and their upper portions of
more refractory substances, or may be built ot
fire-bricks, arranged for circulation of the draft
througl or between them. The reduecing-
quartz or ore chambers E I, contained be-
tween the walls B B and C C, communicate the
one with the other by Dase-passages b,

through an intermediate vertical fuel-cham-
ber, I¥, a separate covered passage, D, if- de--
sired, of a grating construction at its ends to.

exclude the quartz; also connecting the reduc-
ing-chambers ¥ B near their base, and serv--
ing to establish a free course to the draft of .
one of said chambers to the other. The fuel
and quartz or ore may be supplied these cham-
pers by openings ¢ cand ¢ in theroof, covered
by suitable stoppers or caps. The one regen-
erator, D, connects below by back opening, ¢,

alternately in opposite directions through the | with a passage, H, while the regenerator at -
mass contained in the reduncing - chambers; | the opposite end

communicates by a similar
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opening, ¢, with a passage, H’, said two pas-
sages H and H' meeting in a general branch
or opening, f, controlled by a blast or inlet-
dratt regulating valve, I, that, accordingly as
1t 1s moved to the right or left, serves to estab-
lish the current through the correspondingly-
situated (right or left) regenerator, down
through the material in the reducing-chamber
adjacent to it, into and through the fuel-cham-
ber at the base, and up throngh the material in
the second reduecing-chamber, and down
through the second regenerator, and out by the
opening ¢ into the back passage, H or H/,
which 18 in communication with the half or
portion of the opening 7 out of connection
‘with the blast, and constituting the escape.
By reversing the position of the blast or in-
let - draft valve I, so as to reverse the pas-
sages H or H’ as inlet or outlet, of course the
action will be correspondingly changed or draft
through the furnace reversed. This alteration
m the course of the current is made alter-
nately, as the one regenerator becomes suffi-
ciently heated by the escaping products of
combustion and the opposite one correspond-
ingly cooled by the incoming current of air,
which is the general principle of action pecu-
liar to all regenerating-furnaces, and whereby
an intensity of heat is or may be produced by
comparatively a small consumption of fuel by
making available within the furnace the heat
from the escaping products of combustion.
But there are special advantages incidental to
the construction of furnace here shown, which
it will be necessary to direect attention to.
- Thus, in the working of the furnace, the ore
or reducing chambers E E are recharged al-
ternately at proper intervals, the fresh charge

of ore being placed in that one of such cham- |

bers through which the gases of combustion
have passed a sufficient period of time. The
heated current from the regenerator nearest
the fresh charge is now, by reversing the draft
through the furnace, brought down through
the ore or quartz, and, being charged with
heat, liberates the sulphur contained in the
mass, and which will pass down through the
hottest part of the furnace and the fire, emerg-
ing with the gases of combustion at the upper
part of the furnace, where it combines or may
be combined with a further charge of heated
air through an air passage or passages, J, to
effect its combustion with any unconsumed
combustible gases from the fuel. In this way
the sulphur is made available as an element
of heat. DBy this combustion of the sulphur
the finer particles of the precious metals,
which, in the open-flue furnace, pass off (or a
large proportion of them) in avolatilized condli-
tion with the sulphur or other chemical agents,
are liberated from it, and are or may be de-
posited in the lower strata of the ore in the
furnace in a state of fusion or in the fire. In
case, however, of all the finer particles of the
precious metals not being thus arrested, they
may be condensed and eollected in the Iegen-

=l

erators by providing the lower portions of the
latter with spray-water pipes K, to keep such
portions at a reduced temperature. It fur-
thermore should be observed that, while the
most imtense heat may be generated to act
upon the ore, the durability of the furnace,
by the construction here shown, is enhanced;
for as the reduction of the ore goes on in the
lower portion of the furnace the cooler por-
tion of the ore or upper strata will, by grad-
ually working down to replace that which has
been reduced, keep the sides of the reducing
and fuel chambers comparativley cool, and
thus protect them, as also the roof or upper
portion of the furnace generally, which part,
in regenerating-furnaces as usually construct-
ed, is exposed to rapid destruction; and here
1t may be noted that by the vertical construc-
tion of' the regenerators, the heat is drawn
from the top and passed off below. Apart,
however, from this arrangement or construc-
tion of the regenerators, the greatest heat, it
will be seen,is generated in the lower portion
of the furnace, and the combustion carried on
where the fire is most sensibly felt in its action
on the ore, thus adding to the economy of the
process, and, without separate or special re-
| generators even, by this construction or ar-
rangement of the fuel and reducing chambers
In connection with a reversible draft, essen-
tially as described,the same results are or may
be to a great extent attained, inasmuch as the
quartz or ore in the reduecing-chambers will,
especially if admixed with a material of more
refractory character, make said reducing-cham-
bers to operate also as regenerators. By the
connection, as shown, of the fuel and reduec-
ing-chambers, an equilibrium of pressure, also,
of the materials in each may be kept up to re-
strain the quartz from unduly penetrating the
| fuel-chamber, or the fuel the reducing-cham-
bers, while the.covered passage G secures a

iree course for the current uninterrupted by
the fuel.

| Turnace for drawing off the refuse and precious
metal.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination, in conneection with a
reversible draft in or through them, substan-
tially as described, of reducing-chambers It
and an intermediate fuel-chamber, I, sever-
ally chargeable from above, and communicat-
ing with each other at or near the base, essen-
tially as and for the purpose or purposes herein
set forth. '

2. The combination, with a reversible draft,
essentially as specified, of regenerators D D,
reducing-chambers E K, and fuel-chamber 1f,
connecting with thereducing-chambers by pas-
sages at or near their base, and chargeable,
as well as the reducing-chambers, from above,
for operation as herein set forth.

J. In combination with . a reversible draft
| and fuel and reducing chamber or chambers,

i,

Any suitable openings may be provided the

~
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the vertical regenerators D D, having their | reducing-chambers B E, of an air pipe or pas-

inlet and outlet passages connecting with the | sages, J, arranged to connect said chambers

draft arranged below, substantially as de- | at or near their top, substantially as and ior
- seribed. ' the purpose specified. -

4. The connection of the reducing-chambers 7 l
E E with each other by a covered passage, (x, | JABEZ MAUNTOX.
arranged to pass through an intermediate fuel- |  Witnesses: | |
chamber, essentially as herein set forth. . J. W. COOMBS,

- 5. The arrangement, in connection with the - G. W, REED.
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