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UNTTED STATES

EMIL E. LUNGWITZ, OF BROOKLYN, NEW YORK.

FURNACE FOR SMELTING OCRES.

SPECIFICATION forming part of Letters Patent No. 555,961, dated March 10, 1896.

- Original application filed December 3, 1892, Serial No, 453,893, Divided and this application filed October 1, 1894, Serial No.

24,663, (No model.)

To all whom it mar Y CONCerIL:

Be it known that I, EMiL E. LUNGWITZ, a
citizen of the United States of America, resid-
ing at Brooklyn, county of Kings, and State
of \Tew York, have invented Gelt&l]:l new and
useful Improvements in fuarnaces for Smelt-
ing Ores, of which the following is a speecifi-

| ELthll

The present invention relates to an im-
proved furnace for smelting ores; and it has

tor its object to provide means for cooling

~ the walls of the furnace and maintaining an
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ure.

external pressure thereon equal to the 11113@1
nal pressure.

The present case is a division of my appli-
cation filed December 3, 1892, Serial No.
453,993, in which the pr ocess herein described

18 elmmed

It 18 well known that the boiling-point of a
substance depends upon the pressure exerted
upon the liquid, the boiling-point rising with
the pressure according to a law gover ned by
thenature of the SlebtaHCB Suﬁluent press-
ure will prevent ebullition of a liquid, even
it its temperature be raised cons
yond its boiling-point under ordin

nary press-

a sufficiently high pressure in the furnace.
In the case of an ore containinglead and zinc
oxides, for instance, the zine would volatilize
atthe tempemtme of the furnace—say 1,200°
centigrade—if a sufficient pressure Were not
exelted to raise its boiling-point to this tem-
perature. Ifrom the researches of Dr. Carl
Barus (Bulletin United States Geological Sur-
vey No. 54, 1889, and confirmed by my own
Investig ELthIl) we may conclude that the ten-
sion. of zinc-vapor at this temperature would
be about fifty pounds.

In the accompanying drawing is shown a

central vertical section of a blast furnace

illustrating one means for carrying my in-

“vention into effect.
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A represents the steel or similar casing of
the stack supporting and inclosing the fire-
brick B. The throat of the fum&ce 1s closed
by a cap or plate C, having an opening con-

trolled by a trap- “door C’, hmﬂ"ed to the un- |

der side of the cap. This opening is prefer-
ably centrally located, but may be placed to-

iderably he-

To prevent volatilization of theregulus
once tormed it is only necessary to maintain.

ward the side of the throat if desired. The
usual hopper D for feeding ore and fuel is
lnserted in the throat of the furnace.
discharge-opening in this hopper is controlled

by a trap-door D', hinged to the under side

of the hopper. The trap-doors C' and D’
may, if desired, be replaced by ordinary bell-
closures. Tuyeles K of the usual consitruc-
tion supply the blast for raising the tempera-
ture and also for raising the pressure within
the furnace, so that the reduced metal or ox-

The
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ides will not boil under the temperature nec- -

essary for conducting the process.
I is a second steel or other casing sur-

rounding the casing A. The space between_

these m 0 casings form% a water and air tight
chamber in which water 18 kept cuculatmn

to cool the casing A, and to prevent injury.

to said casing, if it should become exposed to

the pressure within the furnace through fus-

ing of the fire-brick at any point, the water

1in smd chamber is kept under pressure equal

to the pressure within the furnace. Water
18 supplied to this cooling-chamber through
the nozzles g of the pipes G, leading from the
bustle-pipe G* by any suitable pump, the
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water entering preferably near the throat of

the furnace and descending to the hearth,

thus cooling the upper pmbmn of the stack

irst and bemﬂ* heated gradually as it ap-

proaches the hem th,where it escapes through

a suitable chseh@rﬂe -pipe G'. This hot water
may be utilized by feeding it directly to the
boiler connected with the engine supplying
the blast for the furnace. Smtable pressure-
gages I and H' are applied to the furnace to
indicate the pressure exerted within the fur-
nace and the cooling-chamber 1espect1ve1y,
in order that said pressures may be kept
equal. Safety-valves I and I’ may also be
applied to the furnace and the cooling-cham-
ber respectively, to balance the pressures by
removing any excess in either. The furnace

| _safety—valve I 18 preferably located just be-

low the trap-door D', and through it the waste

gases are dlscha,rﬂ*ed The constluctlon of

thIS valve is 5111111&1 to that of a bmler safety-
valve.

The operation of my mvenuon is as follows:
A charge of fuel and ore is introduced into

the fm" ace through the openings in the plate
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C and hopper D, after which the trap-doors |
Ol and D' are closed.

After the fires are
started the blast is turned on through the

tuyeres E until the pressure within the fur-

nace exceeds the pressure at which the metal

"to be reduced would boil at the temperatures

to be created by the blast. As soon as the
ore is smelted the reduced metal sinks to the

hearth, where it collects and may be drawn |
Volatilization of

oft through the tap-hole.
the metal or regulus and of the oxides is thus

prevented, as the pressure exerted upon the
- charge is so high that it cannot boil,

and
hence cannot VOl‘Ltﬂl?e and be Lwrled off
through the furnace-throat, or over into the
flue-dust chamber. Thisisafeature of great
importance, as the metal once reduced sinks
to the hearth, and is not carried off by the
flue to be returned through the hopperin the
form of an oxide and resmelted. DBesides,
by the expansion of the blast in furnaces as
at present constructed the finer particles of
the charge are carried over into the flue-dust

chamber, as the blast maintains its pressure
“As any desired pressure

only at the tuyeres.
is maintained constant throughout the fur-
nace in my invention, however, the forma-
tion of flue-dust is almostentirely prevented.

The construction of furnace 1 have illus-

trated is especially designed for continuous

smelting and roasting without lowering the
- When 1t be- |

pressure within the furnace.
comes necessary to recharge the furnace the
trap-door C' (or bell, as the case may be) is
opened and fuel or ore fed into the hopper, the
trap-door D’ (or bell) being keptelosed. When

a sufficient quantity of the charge has thus

been introduced into the hopper,the door 'is
closed and D'is opened, when the fuel or ore
enters the furnace, the door D’ being closed
after all the charge has been fed 1o the fur-
nace by the hopper. It will be seen that
while thus recharging the furnace none of its
gaseous contents can escape, and the pressure
remains undisturbed, as one of the exits is
always closed and the inclosed g gases cannot
oet beyond the cap or plate C of the stack.
My process is applicable not only to the
smelting and roasting of ores containing a
single metallic element, but to ores contain-

ing several such elements. The pressure of

‘the blast would of course depend upon the
‘metal or metals to be reduced and to be oxi-
dized from the ore, and where several metals

are reduced and roasted simultaneously

within the furnace the pressure would be

sufficiently high to prevent volatilization of
the metal to be tapped.

I do not wish to be understood as limiting
myself to any specific means for regulating
and balancing the pressures in the fmnace

and. cooling - clmmber Tespectively, as the
means So employed may be modified without
departing from the spirit of the invention.
‘No claim is herein made to the process of
roasting ores, as the same forms the subject-

matter of an applle&tlon filed by me June 15,

1893, Serial No. 477,714.

VVhat is claimed 18—

1. The herein-described blast-furnace stack
closed to the atmosphere, means for main-
taining within the stack a pressure higher
than that at which the volatilizable metal or
metals contained in the ore to be smelted
would boil at the temperature of the furnace,

a closed casing surrounding said stack and

forming with 1ts exterior wa,lls an alr-tight

| cha,mber- and means for exerting and main-

taining in said chamber a pressure substan-

| tially equal to the pressure maintained within
the stack, as described.

2. The he1 ein-described blast furnacestack
closed to the atmosphere, means for main-
taining within the stack a pressure higher
than t]mt at which the volatilizable metﬂl or
metals contained in the ore to be smelted

would boil at the temperature of the furnace,

a closed casing surrounding said stack and
formmﬂ with its exterior Walls an air-tight
chamber and means for supplying and main-
taining in said chamber a fluid at a pressure
snbsta,ntlally equal to the pressure main-
tained within the stack, as described.

In witness whereof I have hereunto signed
my name in the presence of two witnesses.

EMIL E. LUNGWITZ.
Witnesses:
RoBERT C. SOHUPPHAUS
E. L. ToDD.
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