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UNITED STATES

PATENT OFFICE.

JAMES DOUGLAS, OF NEW YORK, N. Y.

FURNACE FOR CALCINING ORES.

SPECIFICATION forming part of Letters Patent No. 458,102, dated August 18, 1891,
Application filed February 5, 1890, Serial No, 339,257, (No model.)

To all whom it may concern:

Be it known thatI, JAMES DOUGLAS, a citi-
zen of Great Britain, residing at New York
¢ity, in the county of New York and State of
New York, have invented certain new and
useful Improvements in Furnaces for Calein-
ing Ores; and I do hereby declare the follow-
ing tobe a full, clear,and exact deseription of
theinvention,such aswillenable others skilled
in the art to which it appertains to make and
use the same.

This invention relates to roasting-furnaces
which revolve and are provided at the dis-
charge end with arotating register, by means
of which admission of air can be controlled
and which receive the ore at one end, the
ore traveling through an intensely- heated
chamber. The size, formation, and relative
arrangement of the roasting-cylinder are im-
material, as it may be conical in shape, in
which case the axis is horizontal, and the ore
when the cylinder revolves travels from the
narrower end to the wider end, orit may con-
sist of a tube with parallel sides and be tilted
g0 as to be higher at the feed than at the dis-
charge end, as shown in the accompanying
drawings.

The prime object of this invention is to
prevent an excessive heat at the receiving
end of theroasting-cylinder and moderate the
temperature at such end, the surplus heat be-
ing driven to the discharge end of said roast-
ing-cylinder, where it will be of advantage in
effecting an oxidation of the last traces of
sulphur in the ore. Thisresultis effected by

_causing a currentof cool air totravel through

the roasting-cylinder with the ore and in a
reverse direction to the current of heated air.
The cylinder may be revolved by any well-
known mechanism. Iowever, I prefer to re-
volve it by worm-gearing and tosupportiton
friction-rolls, that nearest thé feed end being
V-shaped, so that the thrust will be toward
the fire-chamber when the furnace expands
under the action of the heat,

Another object of the inventionistodivide
the space between the sides of the eylinder
and the sides of the central flue into a series
of compartments or muffles by longitudinal

-partitions, which have openings to permit the

ore to pass from one compartmenttoanother,
thereby effecting a thorough agitation of the

same. 'The openings in one partition come
opposite the solid part between the openings
of the adjacent partition, causing the ore to
spread and subjecting it to the influence of
the heat.

The improvement covsists of the novel fea-
tures which will be hereinafter morefully de-
scribed and claimed, and which are shown in
the accompanying drawings, in which—

Figure 1 is a side view, partly in section
and parts' being broken away, of a furnace
embodying my invention. Fig. 2 is a cross-
section on the line X X of Fig. 1, looking to
the right. Fig.3is a longitudinal section on
the line Y Y of Fig. 1, the middle part of the
furnace being broken away.

U represents the masonry or brick-work of
the furnace, which supports the roasting-eyl-
inder S, which is mounted on rollers K K and
M M, the latter being placed at the receiving
end of the cylinder and grooved to receive
the V-track L. : :

N is a worm-gear encircling the eylinder,
and P is a worm pinion or thread on shaft P’,
meshing with gear N; R, a band - pulley on
shaft P’,to receive belt, (not shown,) by which
shaft P’ and cylinder S are rotated,

It is preferred to line the cylinder with
brick. The central flue, which carries the
heat from the fire-chamber to the stack and
heats the space between it and the cylinder,
may be of iron and be supported by cast-iron
spiders; but I have found that the best mate-
rial out of which to constructthe central flue
is fire-clay tiles, and that the central Aue thus
builtis most conveniently supported and held
in position by four partitions, likewise built
of tile,if the flue be built square, or by three
partitions if the flue be prismatic.. One end
of the supporting-tiles constituting the parti-
tions is secured by the brick lining % of the
cylinder, while a V-shaped depression in the

other end of the tiles receives the angles of-

the central flue. Afurnace thus constructed
would consistof a central flue surrounded by
four separate compartments, which, being
heated by radiation from the central flue, con-
stitute four muffles. Ihavefoundin practice,
however, that ore roasts very imperfectly in a
furnace thus constructed, asit rolls around the
compartments protected by a stratum of dense
gas from the aetion of the air. I therefore
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provide the supporting-tiles constituting the
partitions with openings of any sufficient size,
and I prefer slots, and I so arrange these slots
that the ore falling through a slot in one of
the tiles of the supporting-partitions shall fall
on solid tiles of the partition below oron the
lining of the eylinder. I prefer to make the
slots longitudinal openings in the center of
the tiles, by which means the remaining por-
tions of the tile adjacent to the central flue
and that adjacentto thecylinder form lifters
and carry around the ore and cause it to fall
twice during each revolution of the cylinder.

The method I propose for supporting the
central flue and arranging the slots will be
better understood from Figs. 1 and 2.

B is a central flue constructed of the tiles
L%k % 'The slots ffare so arranged that
those in the partitions 17 and T° will dis-
charge the ore in a sheet on the solid tiles ¢
of the partitions T and T The slotsin the
partitions T and T% are intermediate in posi-
tion to those in the partitions T and T%. The
portion of the tile n between the slot and the
eylinder and the portion e between the slot
and the central flue form lifters, from which
a shower of oreis discharged twice every revo-
lution of the cylinder. This thorough agi-
tation of the orein its passage from one com-
partment to another not only brings it into
most intimate contact with the air, but agi-
tatestheairitself and prevents gaseous strati-
fication.

A further improvement in my calcining-
furnace is the use of a central flue for the
purpose of cooling the furnace when calein-
ing an ore very rich in sulphur or other com-
bustible. When rvoasting such an ore, the
combustion is liable to be very intense and
the heat too great near the end of the furnace
into which the ore is fed, and it is alwaysde-
sirable to increase the heat near the discharge
end of the furnace, where, nearly all the sul-
phur or other oxidizable material having been
burned out of the ore, extraneous heat is nec-
essary to oxidize the last traces. Both these
desirable objects may be attained by drawing
cold air through the air-vent C into the cen-
tral flue B and through the central flue in a
direction opposite to that in which hot air
travels from the fire-chamber D through the
same flue when ores low in sulphur are being
oxidized. The excessive heatat thefeed end
of the cylinder is lowered by heating the cold
air passing through the central flue, and the
air thus heated is conveyed to the discharge
end of the furnace, where it is required. To
reverse the draft and thus draw cold air
through the central flue, I connect one end
of the central flue B, Figs. 1 and 3, with the
outer air by the air-vent C, and connect the
other end of the central flue at F with the
smoke-stack A by a flue G, which may be
buried in the ground or be suspended above
ground, as shown in the drawings. It may
be of brick, tile, or of wrought or cast iron.
The damper ¢ controls the draft through the

458,102

flue G. The damper b cuts off the central
flue from the fire-chamber D. The damper
(I, when opened, admits cold air through the
cold-air vent C, and the damper ¢ shuts off
all direct draft between the central flue 1
and the smoke-stack A.

When extraneous heat is required to roast
an ore, a fire is maintained in the ﬁre-chaxp-
ber D, fuel and air being supplied to said
chamber by means of the doors B’ and D’.
Dampers b and ¢ are opened and dampers «
and d arve closed, by which means heat trav-
els from F to I and thence through the vent
C into the smoke-stack A; but when an ore
is being roasted, which requires for its cal-
cination no extraneous heat, but, on the con-
trary, creates by its combustion too great a
Teat near the feed end of the furnace, I close
dampers b and ¢ and open dampers d and «.
Immediately the draft of the stack A draws
cold air through the vent CfromIto If through
the central flue B and then into the stack A
through the flue G. _

The discharge end of the eylinder will be
provided with a rotating register M, of ordi-
nary construction, which completely controls
the rapidity of combustion by regulating the
draft, thus aiding the central flue in moder-
ating the heat. The openings in the regis-
ter may be formed in the most convenient
manner. ‘

The ore is supplied to the chamber J by
means of the hopper 12 The receiving end
of the roasting-cylinder is fitted to the flanged
ring 8%, which is secured to the end of the
furnace adjacent the receiving end of the
said eylinder. The roasted ore is discharged
into the receiving-chamber E, which is dis-
posed between the fire-chamber D and the
discharge end of the furnace.

Having thus deseribed my invention, what
1 claim, and desire to secure by Letters Pat-
ent, is—

1. A roasting-furnace comprising a fire-
chamber and smoke-stack arranged a proper
distance apart, a roasting-cylinder between
the said fire-chamber and the smoke-stack
and having communication at its ends with
the said fire- chamber and smoke-stack, re-
spectively, and having a register to control
the admission of air to the receiving end of

the said cylinder, the flue B, extending.

through the roasting-cylinder and having
communication at its ends, respectively, with
the fire-chamber and the smoke-stack, the
flue G, connecting the end of the flue B near
the fire-chamber with the smoke-stack, the
damper b for cutting off communication be-
tween the fire-chamber and the flue B, the
damper ¢ in the flue G, the damper d for ad-
mitting air to the flue B, and the damper c
for cutting off communication between the
roasting-cylinder and the smoke-stack, sub-
stantially as described.

2, The herein-described roasting-cylinder,
having a series of longitudinal compartments,
the partitions forming said compartments
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having openings, the openings in one parti-

tion being opposite the solid portion between.

the openings in the adjacent partition, sub-
stantially as and for the purpose described.

3. The combination, with the cylinder and
the angular draft-flue therethrough, of the
longitudinal partitions having V-grooves at
their inner edges to receive the corners of
the said draft-fiue and having their outer
edges secured to the cylinder, substantially
as described.

4. The combination, with the eylinder lined
with tiles and the angular draft-flue of tiling,
of the longitudinal partitions having V-
grooves ab their inner edges to recieve the
corners of the said draft-flue and having their
outer edges fitted in between the tiles lining
the said cylinder, substantially as set forth.

5. The hereinbefore-specified calcining-fur-
nace, comprising a revolving eylinder, a cen-
tral draft-flue through said eylinder com-
municating at the receiving end of the cylin-

[

der with the stack and cold-air pipe and at
the discharge end of the cylinder with the
fire-chamber and with the said stack, the
dampers b and ¢ for shutting off communica-
tion between the fire-chamber, stack, and said

25

draft-flue, and the dampers ¢ and d for effect- -

ing communication between the draft-flue,
stack, and cold-air pipe, substantially as and
for the purpose described.

6. The combination, with the roasting-eyl-
inder and the draft-flue passing through the
said cylinder and having communication at
the receiving end of the cylinder with a cold-
air pipe, of arotating register at the discharge
end of the cylinder, substantially as and for
the purpose described.

In testimony whereof I affix mysignature in
presence of two witnesses.

JAMES DOUGLAS.

“Witnesses:

WALTER CHANDLER,
. JouHN B. KING, ®
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