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FURNACE FOR ROASTING ORES.

SPECIFICATION forming part of Letters Patent No. 241,227, dated May 10, 1881.
Applicﬂtiﬂn' filed January 17, 1881, (Model.)

To all whom it may concern .

Be it known that I, NELSON MILTON LLANG-
DON, a citizen of the United States, residing at
Chester, in the county of Morris and State of
New Jersey, have invented new and useful
Improvements in Farnaces for Roasting Ores,
of which the following is a specification.

The style and kind of furnace or kiln which
I have improved is that patented to W. J. Tay-
lor, October 9, 1877, for roasting or caleining
iron or other ores for the elimination of sulphur
and the oxidation of the ore, the operation be-
ing continuous, with gas as the fuel, and 1n
which an elevated central combustion-cham-
ber communicates with separate surrounding
ore-oxidizing chambers.

My improvements are the result of experi-
ence in working this kiln, and by them the
cost of construction and the cost for repairs 1s
oreatly reduced and the capacity of the kiln
is greatly increased ; the working and drawing
of the ore under treatment are rendered more
uniform and much less difficult; a more thor-
o-:gh and even roasting of the ore is effected;
the combustion is made more perfect by a more
thorough mixture of the gas and air betore en-
tering the combustion-chamber, and thereby a
more thorough and rapid oxidation of the ore;
and, finally, by my improvements the kiln 18
adapted in a more satisfactory manuer notonly
#~v the elimination of sulphur and the rapid
oxidation of the ore, but for the elimination

of any volatile substance from any ores or min-

erals which can be effected by heat, as in the
burning of limestone, &e. Infact, a kiln con-
structed with the ore-oxidizing chambers and
the working-openings, as I have devised them,
increased the product from thirty to fitty tons

in the same time over a Taylor kiln of the
same size and number of chambers, by reason

of the increased facilities of my kiln for work-
ing and dropping of theoreunderamoreevenly
roasting heat.

Referring to the accompanying drawings,
Figure 1 represents a vertical section of a far-
nace or kiln embracing my invention;. Iig. 2,
a horizontal section of the same, taken on aline

‘with the gas and air injecting pipe; Iig. 3, a

vertical section of the kiln, taken through two

o of the ore-chambers; Tig. 4, a horizontal sec-

' tion talken on a line with the flues in the walls

of the combustion-chamber; Tig. 5, a detail of
one of the metallic rest-boxes for the working-
openings, and Fig. 6 a detail of the air-register.

" The combustion-chamber « is centrally lo- g5«

cated within and near the top of the kiln; and
the ore-oxidizing echambers 0 are formed by
the wall A proper of the kiln and the wall b
of the combustion-chamber. These chambers
) extend from the bottom chutes and merge
into the top feeding-chamber, ¢, of which the
top of the combustion-chamber forms the bot-
tomt. These ore-oxidizing echambers approxi-
mate in cross-section a semicircle or the letter
V, and are formed by corrugations or scallops
on the inner side of the outer wall, A, which has
a thickness sufficient to bring the inner joining
sides or angles of said chambers against the
outside of the wall of the central combustion-
chamber, which, between said joining angles, 1s
preferably made flat. These chambers are thus
constructed for two important purposes: the
formation of flaring sides d d and the placing
of the working-openings ¢ in the outer meeting
angles of these flaring sides. A peculiarity of
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these working-openings is that theirsidestlare -

outward, and are therefore reversed in their
relation to the inward-flaring sides of the ore-
oxidizing chambers, so that the flaring sides of
thesechambersare, for working purposes, prac-

tically in line with the flaring sides of the work-

ing-openings,while giving acomparatively nar-
row throat to said openings. This construc-
tion is productive of highly Important results
in permitting, from comparatively small work-
ing-openings,arranged at the outer joming an-
oles of the flaring sides of the chambers, easy

access, horizontally and vertically, with a bar

or iron to every part of the chambers for prop-
erly working the ore and breaking down clink-
ers, and necessarily produces more even roast-

ing, for it will be seen that the outward-flar-

ing sides of the openings allow the iron to
be introduced and worked along the inward-
flaring sides of the chambers. The forming
of these small openings just at the meeting
angles of the chambers give unbroken walls
to their sides, as wall arches are not necessary,
and no irregularities are presented upon which

the ore can lodge or hang in its descent; bub
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1ts dropping is rendered even, the wear of the | surroundssaid pipe,andissupported byacover

walls from the working-irons is reduced to a
minimum, and the durability of the furnace
greatly increased.
of working-openings is more effective than
two rows, lessens the number of wall-open-
Ings, and to such extent diminishes the cateh-
ing of the ore within said openings. The
smallest area of these openings is at the meet-
g anglesof the flaring sides, their largest area
being at the outside of the furnace-wall. The
sides of these openings are thus brought alter-

natelyin line, or nearly so, with the flaring sides |

of the ore-oxidizing chambers, giving the good
results in working before stated.

The working-openings ¢ are formed a suita-
ble distance apart, and are provided with pro-
tecting metal boxes f, having rests ¢ project-
ing from the wall for supporting the bar or iron
introduced through said openings for working
the ore and breaking down clinkers.
may be provided with doors or closed by :
brick.

The ore-oexidizing chambers are provided
with chutes k, suitably arranged with gates 4
and grate-bars for properly drawing the ore.
The produets of combustion pass from the com-
bustion-chamber through the flnes § into the
ore-oxidizing chambers at the junction of the
inner angles of. the flaring sides d d with the
wall of said combustion-chamber, such inner
angles being cut away at & to give a free exit
for the hot gases directly into two ore-cham-
bers and outward DLeneath the overhanging
offset along their flaring sides. The issuing
of the hot gases at points around the outer
side of the combustion-chamber gives a bet-
ter and more rapid distribution of the heat
within the ore-oxidizing chambers than if the
gases 1ssued at points farther away from the
combustion-chamber. Irom a horizontal line
above these flue-openingsk,which are arranged

about midway between the top and bottom of
the combustion-chamber, the ore-oxidizing

chambers are of less area in cross-section, and
the walls of this part form an overhanging wall
part or oftset, [, which, in effect, forms a cover
for the flue-openings k&, and, extending over the
sides of the chambers, from one flue-opening to
the other, forms a circulating-flue beneath said
offset, as indicated by dotted lines in Fig. 4,
$0 as to direct the hot gases outward into the
chambers and up through the ore. Astheover-
hanging wall part or offset ! joins the outer side
of the combustion-chamber just above the flue-
openings k, the latter are thereby covered and
protected from being choked with ore.

(zas for combustion is admitted under press-
ure to the combustion-chamber by the injector-
pipe m, which leads from the producer or gen-
erator. The wall-opening into which this in-
Jector enters passes through the solid joining
ot the outer wall with the combustion-chamber,
and 18 of peculiar form, having a long narrow
throat, #, and an expanded entrance, r, which
18 provided with a register or valve, s, which

In this way a single line

They

for said entrance, through which the supply-
pipe enters centrally. The end m/ of the in-
jector-pipe m is nozzled or contracted, and ex-
tends a distance into the expanded entrance 7,
to form, in connection with the surrounding
space s’ and the entrance to the throat «, the in-
jector, the action of which gives the proper sup-
ply of gas and air to the combustion-chamber.

Theforcibleinjection of gas through the nozzled

pipe m sucks or draws with it through the reg-
ister and space s’ a supply of air which is regu-
lated by said register for the proper combus-
tion of the gas. In the passage of the gas and
air into and through the long narrow throat
% they are thoroughly mixed and intermingled
before entering the combustion-chamber, thus

producing aperfect combustion within the com-

bustion-chamber, and hence requiring less gas
to produce the heat required. Asthis combus-
tion takes place within the combustion-cham-
ber the deleterious eftect of introducing par-
tially-combusted gases into the ore-oxidizing
chambers is obviated, for partially-combusted
gases have a reducing instead of an oxidizing
effect upon the ore.

The ore is introduced through a hopper, «,

into the top feeding-chamber, ¢, from which the

roasting-chambers b are supplied, as the roast-
ed oreis worked down and drawn at the chutes.
The sulphurous gases pass out the chimney v
at one side of the top chamber. The protect-

“ing-boxes " for the working-openings are se-

cured therein by the binding-bands w0, placed
around the kiln, and lying over top and bottom
lips, 7/, Fig. 5, of said boxes, so that these boxes
may be easily removed when worn out. The
rest for the working-bar is an extension of the
bottom plate of said box, and is important in
affording facilities for the more convenient ma-
nipulation of the working-iron.

I'bave stated thatthe ore-oxidizing chambers
merge into the top feeding-chamber, and I mean
by this that the corrugations or scallops in the
outer wall extend above the combustion-cham-
ber and open into and around the top feeding-
chamber, thereby giving smooth-walled inlets
b" to the oxidizing-chambers, and an unob-
structed passage of the ore from said feeding-
chamber into the oxidizing-chambers, and ren-
ders the descent of the ore more certain, De-
cause there are no wall-arches in these cham-
bers above the pointat which theore is brought
to an intense heat from the hot gases issuing
from the distributing-flue formed by the wall-
oftset. The gasand air supplying inlet passes
through the solid joining of the outer wall and
enters the side of the combustion-chamber be-
low the flame-discharging flues, thus being less
liable to choke with dust or ashes carried in
by the gas, and affording better facilities for
cleaning than when entering at the bottom of
sald chamber, as in said Taylor patent. A kiln
thirty-three feet high and sixteen feetin diam-
eter will give seven oxidizing-chambers, with

an average product of fifty tons in twenty-four
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hours—atesult due tothe facilities afforded for
working the ore, the introduection of the hot
gases into the ore at the wall of the combus-
tion-chamber, and the construction which gives
a iree and uniform feed of the ore into the oxi-
dizing-chambers.

The chemical process by which the elimina-
tion of the sulphur from the ore is effected is
explained in the patent referred to, and the
operationtherein described isthe same as prac-

~ ticed in my improved furnace.

The gas in the combustion-chamber may be
ignited by inserting a lighted taper or piece ot
waste through the ren*lster -openings.

I claim—

1. An ore - roasting kiln having the wall
thereof corrugated or scalloped on the inner
side to form ore-chambers, with sides flaring
to their junction with the wall of the combus-
tion-chamber and from the working-openings
of said chambers, substantially as descmbu]
tor the purpose specitied.

. An ore-roasting kiln or furnace provided
with chambers formed by corrugations or scal-
lops within the kiln-wall, “111011 have their
sides flaring to their junection with the wall of
the combustion-chamber, and provided with
the working-openings at the outer meeting
angles or junction of said flaring sides, having
their sides flaring outward in the relation to
the chamber sides, substantially as described,
for the purpose specitied.

3. An ore-roasting Kkiln or furnace having
the ore-chambers formed by corrugations pro-
vided at their junction with the outer side of
the combustion-chamber, with openings £ in
the deseribed relation to the outlets of the
flues 7 in the combustion - chamber, and the
overhanging wall part or oftset [ in said ore-
chamber, substantially as described, for the
purpose specified.

4. In an ore-roasting- kiln, the combination,
with an elevated central combustion-chamber
and the top ore-feeding chamber, of the ore-
oxidizing chambers formed by corrugations or
scallops in the kiln-wall, extended above said
combustion-chamber and opening into the top
ore-feeding chamber, with smooth and unob-
structed wallb, substantml]v as described, for
the purpose specified.

5. A calcining-kiln having a central cle-
vated combustion-chamber and a series of suar-
rounding ore-oxidizing chambers, constructed
substantially as herein described, and provided
with the wall-inlet # 7, formed in the walls A
B at their junetion, and in the described rela-
tion with theradial flues &, and the gas-inject-
ing pipe entering said wall-inlet, as described,
for the purpose specified. |
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6. The ore-roasting furnace or Kiln herein 6o

described, consisting of the series of ore-cham-
bers b 0/, formed by corrugations or scallops
within the outer wall hamng inward - flaring
sides, d d, and the openings & at the junction
with the Wdll of a central combustion-chamber,
and with the flue-outlets j5 thereof, the work-
ing-openings ¢ at the outer meetmg angles of
sald tlaring sides having their sides flaring
outward and their least area opening into said
chambers, the wall-offset [, covering said flue-
openings £, and the gas and air injector hav-
ing the relation to the wall-inlet # » and the
air-register substantially as described.

In testimony whereof 1 have hereunto set

my bhaud in the presence of two subscribing
witnesses. |
N. M. LANGDON.
Witnesses:

A. B, H. JOHNSON,
J. W. HAMILTON JOHNSON.
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