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To all whom it 7;2@3/ COTLCETTL
Be 1t known that I, NELSON M. LAN(TDON
of Chester, in the county of Morris and State
of New Jersey, have invented certain new and
5 useful Improvements in Ore - Roasting Fur-
naces; and I do hereby declare. the followmn
to be a full, clear, and exact description of the

111?611131011 such aswill enable others skilled in

the art to whmh 1t permlns to make fmd use

10 the same.

My invention relates to an improvement in

perpetual ore-roasting furnaces, and the pro-

cess of roasting or calcining and desulphuriz-

g ores and minerals, zm_d 18 designed par-

15 ticularly as an improvement on Patent No.
241,227, granted to me May 10, 1881.

-The object of this invention is to provide

an ore-roasting furnace of simple and economi-

- cal construction adapted to the process of

20 thoroughly and economically roasting or cal-

cining and desulphurizing ores and minerals of

various kinds; further, to employ steam as an

agent for effecting the oxidation and desul-

- phurization of the ores and minerals.
With these ends in view W my invention con-
sistsinan cre-roasting furnacein which arever-
-beratory heating chamber or furnace provided
with a centr al oas-escape - or ‘‘downtake,’’
and having an mchned or S]Opll:w bottom, 1s
arranged to receive the ore for heating EL]](]_
I'oastmﬂ in a layer of uniform thickness dis-
] tnbuted over the bottomm thereof by gravity
from an ore-supply chaniber located centl ally
above it, and to deliver the ore, when heated,
into ore-chambers located below, where the
ores or minerals are subjected to the oxidiz-
ing and desulphurizing action of steam.
My invention further consists 1n the parts
and combinations of parts, as will be more
fully deseribed,and pointed out in the claims.
- In the accompanying drawings, Figurel 1s
a longitudinal vertical section ot my 11111)1*0& ed
furnace through the line A B of Ifig,. Ifig.
2 is a horizontal sectional view tthllﬂh the
line C D of Fig. 1. Ifig. 318 a horizontal sec-
tional view, showmﬂ‘ the arrangement of flues
at the bottom of the furnace, "LI_ld Fig. 4 1s a
view in elevation of the farnace.
E represents an ore-supply chamber,which,
5o when the farnace is in operation, is kept full,
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| the water-supply pipe V.

m—

| or nearly so, of the metGL‘ al to be roasted,

broken to the proper size. This chamber 10
issituated abovethereverberatoryheating-fur-

nace F, which latter is provided with-an in-

clined or sloping bottom, «, and a central 55
downward gas-escape or downtake, G. A
cap or hood, ¢, raised above and overhppmn
the entrance to the downtake, prevents the

ore from entering therein.

The angle of 11101111at10n of the bottom « of 60
the heatnw furnace should be about the same
as the fmﬂ]e of repose of the material to be
roasted, and the proper thickness of ore 1n

the he"Ltmﬂ chamber is obtained by varying

the 1'el%t1ve proportions of the ore-supply
chamber I&. Located beneath and rising
1into the heatmﬂ - furnace I, near 1its outer

edge, are the ore-chambers H which, when

the furnace 1s in operation, are constzmtly
charged with ore, which gravitates downward
from the said furnace. The ore-chambers H
and the downtake G are connected together
by the flues d, which latter are adapted for the
passage of the sulphurous gases generated 1n
the ore-chamber, and are made angular 1 7
shape to prevent the ore from 01111110 mward

into the downt%he (3. '

The furnace T is supplied with gas il om the

70

n

flues e, situated at suitable interv als apart in

the walls of the furnace, and with air fromthe 3o

pipes f, also situated in the walls of the cham-

ber alongside of the gas-flues. The lower ends.
of the gas-flues ¢ conneect with the eireular dis-

tributing-flue J, which latter is connected to

any Smmble oas supply or reservolr, whilethe 83
a1r-pipes f, which are open at thelr outer ends,
pass through the walls of the furnace and ter-
minate ﬁush with the outer surface thereof.
Both the air-pipes and gas-flues are provided
with valves or dampers, by means of which the go
amount of air and gas supplied to the le nace
is regulated and controlled. SR
The downtake is adapted for the esmpe of

oas, and is connected to the chimney or stack

L by the flue K. The stack L is provided g:

S

with a damper, g, by means of which the dratt
is regulated and controlled.

h 18 @ water rose or sprmklel situated in the
downtake G and secured to the upper end of

This roscorsprink- 100
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ler can be ecmployed for creating a draft, in-
stead of using the stack I, and, besides cre-
ating or assisting to create a draft, the water
from 1t will absorb and take up a large pro-
portion of the sulphurous gas generated inthe
ore-chambers. This last-mentioned funection
pertormed by the water is important and ad-
vantageous in localities where the escaping
gas would be mjurious to vegetation.

¢« are hollow plates connceeted to a suitable
steam-generator, and secured in the wall of the
kiln or furnace direet]ly opposite and in front
of the ore-chambers II.  These platesare pro-
vided on their inner faces with numerous per-
forations or holes, ', for the passage of steam
direetly into the ore-chambers I7.

J are openings in the kiln-wall, by means of
which aceess is obtained to the flues for the
purpose of cleaning the same. VWhen the fur-
nace is in operation, theupper ends of the flues
are covercd by the plates j'.

In the operation of my improved furnace
and process the ore from the supply-chamber
14 distributes itself over the inelined hottoma
of the heating-furnace If and fills the ore-
chambers II. The ore in the heating-furnace
1s brought to a proper temperature by the
comtbustion of gas and air entering from the
flues ¢ and pipe 7, and the escaping products
of combustion and liberated sulphurous gases
pass oif through the ore and through the flues
d 1into the downtake ;. When the ore in the
heating-furnace Ifhas reached the proper tem-
perature, a portion of the ore in the ore-cham-
bers H is withdrawn through the opening or
terminals & of the ore-chambers 11, and the
heated ore is worked down with bars passed
through the openings n.  As the heated ore
falls from the furnace 1" into the ore-cham-
bers, the space thus formed in the furnace is
automatically supplied with raw ore from the
supply-chamber I, which in turn is heated to
the proper temperature. Steam, superheated
or otherwise, is admitted into the ore-cham-
bers H through the perforated plates ¢, where
1t 18 converted by the heat of the ore into its
constituent elements—oxygenand hydrogen—
which absorb and take up sulphur from the
ore,and become convertedintosulphurous-acid
and sulphureted - hydrogen gas, and escape
from the ore-chambersthroughthe flues d into
the downtake GG.  The neeessary draft to carry
off the escaping gases from the downtake G is
obtained by a snitable stack orchimney, I,, or
by a spray of water from the rose or sprinkler
ry which, in addition to creating a draft, will
absorb and take up a large proportion of the
sulphurous gas, which is important in loeali-
ties where the eseaping gaswould beinjurious
to vegetation. By drawing the ore from the
orc-chambers when the ore in the leating-
furnace has attained the proper temperature,
and keeping the supply-chamber well filled,
the operation of roasting is made continuous.

Theadvantages of using steam, superheated

94,795

| effecting oxidation and desulphurization are

readily apparent when the fact is considered
that for equal volumes of steam and air at
the same density the steamn possesses the ca-
pacity of taking up three times as much sul-
phur as the same volume of air, the oxygen
and hydrogen of the steamm oth having an
affinity for sulphur, while the inert nitrogen,
composing tour-fitths of the volume of air, not
only hasno affinity, but actually to a great ex-
tent, by reason of its diluent properties, neu-
tralizes ifs accompanying oxygen., To illus-
trate: Two volumes of steam will take up
three volumes of sulphur and become con-
verted into two volumes of sulphureted hy-
drogen and one volume sulphurousacid, while
two volumes of air will take up only one vol-
ume of sulphur and become converted into

S0

cight volumes of nitrogen and one volume of 83

sulphurous acid.

It 18 evident that numerous changes in the
construction of my Kkiln can be resorted to
without departing from the spirit of my in-
vention, and hence I consider myself at 1ib-
erty to make such changes and alterations
therein as fairly fall within the spirit and scope
of my invention.

Having fully deseribed my invention, what
I claim as new, and desire to secure by Letters
IPatent, 1is—

1. In an ore-roasting furnace, a reverbera-
tory heating or combustion chamber having
an 1nclined or sloping bottom and a central
downtake provided with acap arranged above
and over the entrance to said downtalke, sub-
stantially as set forth.

2. In an ore-roasting {furnace, a reverbera-
tory heating or combustion chamber provided

Q0

100

with o bottom having a slope or inclination of 105

about the angle of repose of the ore to be
roasted, In combination with a supply-cham-
ber located above said heating-chamber and
extending downwardly a sufficient distance to
prevent the ore from filling the reverberatory
space of the heating-chamber, substantially as
set forth.

3. The combination, with a reverberatory
heating-chamber having an ineclined hottom
whose slope or inclination is aboutthat of the
angle of repose of the ore to be roasted, of a
supply-chamber extending downward suffi-
ciently to prevent the ore from filling the
reverberatory space of the heating-chamber,
and a series of ore-chambers arranged to re-
ceive the ore by gravity from said heating-
chamber, substantially as sct forth.

+. In an ore-roasting furnace, the comhbina-

tion, with a series of ore-chambers, of a cen-
tral downtake connected with said ore-cliam-
bers by passages adapted fo convey gases, but
so construected as to prevent the admission of
ore tosaird downtake, substantially asset forth.

D. In an ore-roasting {furnace, the combina-
tion, with a series of ore-chambers and an
exit-tlue, of a central downtake connected

or otherwise, instead of air for the purpose of | near its lower end to said ore-chambers by

I10
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angulﬂ,l 1Jqssages as and fm the purpose set.| 8. Thecombination, with the heating- .cham-’
forth. | ber, of gas-flues and air-pipesarranged inthe
6. In an ore- 1021‘3151110 fmnace the combina- | wall of the furnace, said gas-flues connecting 20

tion, with ore- chambels a central downtake, | at their lower ends with a distributing-flue,
5 and. flues connecting the downtake with the | and both said flues and pipes being provided .

lower portions of said ore-chambers, of steam- | with suitable valves or dampers, substantml]y

conduits located in the outer walls ‘of the ore- | as set forth.,

chambers for admitting steam in direct con- In testimony whereof I have swned this 2 5

~ tact with the ore, and a rose or sprinkler ar- slaeclﬁcatlon in the presence of two subscmb
10 ranged within the downtala.e, SHbSt’Ll’ltl&ll}T as | ing withesses.
set forth. |
7. In an ore- 10&513111@ furnace, the combina-
tion, with the central downtake having a gas- -
| 'p%ssa,ﬂ'e near its lower end connecting with an.| Witnesses:
15 ore-chamber, of a rose or sprinkler Tor wabter | - - H. W. CRABBE,

arranged within the ‘downtake, substantially O. K. THURBER.
~ as set forth. -

NELSON M. LANGDON.
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