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To all whom it may concern: |
Beitknown thatl, LEON PIETRASCHEWSKI,

a subject of the Kmperor of Russia, residing

at Borissoglebsk, Russia, have invented cer-
tain new and useful Improvements in Metal-

lurgical Furnaces, of which the followingisa -

Spemﬁeatlon

My invention has for its object a shaft-fur-

nace heated with liguid fuel (crude petroleum-
oil, naphtha residues, &c. )} for melting metals
(cast-iron,iron, steel, &e.) orforsmelting ores.
In the accompanying drawings, Figure 1
represents a side view of my 1mproved far-
nace. Fig.2isaplanviewofthesame. Fig.

3 1s a lonﬂ'ltudmal section of the chief part_

of the furnace. Fig. 418 a vertical transverse
section, and Fig. 5 a horizontal section there-
of. Fig. 6is a side view, partly in section,

of a 1egu]a,tmﬂ' apparatus for automatlca,lly
controlling the flow of the liquid fuel to the

burners. 'Fig 6* i1s the plan thereof. Figs.
7 and 7* are respectively a side and end ele-
vation of a device for measuring the pressure
of the air. Figs. 8, 8%, and 8" represent one
form of the burner, Iig. 8 being a transverse
section, Kig. 8*a longitudinal vertical section,
and Fw 3°a lon ﬂ'1tud111a1 horizontal sectlon
The furnace (represemed by Figs.1 to 5 of
the drawings) has 2 heat-wnemtmw cham-

ber into which the fuel ﬂows from an ele-

vated tank or reservoir. The fuel is vapo-
rized and mixed with air blown into the gen-
erating-chamber by a fan or other blower.
The pulverized fuel is ignited and the flame
and gaseous products pass into a vertical
sha,ft where ore 18 placed or any metal which
is to be melted. The molten metal is stored
in & receiver. 'The maintaining of the same
temperaturein the furnace during the process
of melting is an indispensable condition of
the satisfactory action of the furnace, and for
this purpose the flow of the fuelinto the fur-
nace 1is
valve. DBesides,the flow of the fuel is meas-
ured by the level of it in a glass c¢ylinder:.
The liquid fuel flows into the generator un-
der a constant pressure of the liquid in the
olass cylinder, and consequently i1s fed al-
ways in the same desirable quantity. .Ac-
cording to the quantity of the fuel, the fan
or blower draws in a proportionate quantity

- of air, which is measured by a pressure-gage.

regulated by means of a self-acting |

i

In order to economize the fuel, the air may
be heated in some suitable apparatus placed

at the upper end of the shaft.

Referring to Figs. 1 to 5, A is a fan or
blower. B is a tank or other vessel for the
liquid fuel. O is the furnace. D are the
barners, (1, 2, and 3.) E is a shaft; F, a
chimney; G, Fws 3 and 4, an au heatmﬂ‘ap-

| paratus; H, I‘w 1,an appamtus for measur-
1ng the pressure of the liquid fuel; I, a self-
.&cmng apparatus for regulating the

flow of
the liquid fuel, Fig. 6; K, an appa,ratus for
measuring the pressme of the air, Fig. 7.
The furnace built on a suitable foundatlon
a, consists of a heat-generating chamber b b’
62 b3 of refractory bricks, havmn' the form of
a box with an ineclined Sole or bed b b°.

12 3 are tightly fitted, and in the opposite
wall a passage ¢* ¢® is made for the flow of
the gases.. The liquid fuel i8 let into the fur-

‘nace by separate pipes o' 6* 0° or through the

burners, Fig. 8, opening inside the furnace.
The construction of the burner is clearly
illustrated in Figs. 8, 8%, and 8°, in which it
will be observed that Fig. 81is a longitudinal
vertical section, Fig. 8* a transverse section
on line ¢ b of FKig. 8, and Fig. 8° a section on
line ¢ d of Fig. 8.

rectangular box P, having a narrow rectan-

In
| the front wall of this chamber the burners
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The burner comprises a

gular opening or channel above inclining

downwardly and a rectangular channel be-
neath of greater height, but tapering toward
its mouth or exit to give force to the blast.
At the end of the heat-generating chamber
there is arranged a receiver for the molfen
metal d d' d* d°. The heat-generator cham-

ber and the recewer are covered with a

_vault V.

g , Hig. 4, 18 a tap-hole forthe metal, and
7 is a slaw-hole [ is a pipe closed by glass or
mica for observmﬂ' the process of melting.

Over the receiver d d' d* d° or at its side a

90

95

shaft e ' e €2 is built, in which the metal to

be melted or a metallic ore is placed.

A charging-hole f with a door 1s provided in .

the side wall of the shaft for charging the ore
or metal. At the bottom of the shaft is an
enlarged space g g' g°g°, which affords a better

access of the combustible gases to the metal
or ore and their equal dlstmbumou An open-.
| ing ¢% on the extreme right of chamber g ¢'
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g* g%, Fig. 3,1is provided for the inspection of
the process in the furnace. The upper end
of the shaft is prolonged by a chimney F, in
which may be placed an apparatus or reser-
voir for heating the air. The whole furnace
and the shaft are laid on their inside with re-
fractory bricks and on the outside with iron
plates and strengthened with ties.

The apparatus for measuring the pressure
under which the liquid fuel flows into the
furnace, Fig. 6, consists of a glass cylinder
v t. 'The level of the liquid fuel in the glass,
as indicated by a pointer ?°, determines the
height of the pressure—for instance, 7
inches—under which the petroleum-oil flows
into the furnace through the burners. The
pressure of the blast is measured by a water
or mercury gage K, Ifig. 7.

A self-acting valve 1s arranged 1n the ap-
paratus I, Fig. 6, in the following manner:
At the end of a tube provided with a cock or
valve [?, which serves to control the flow of
liquid fuel from the reservoir B, a vertical
tube [ [ is provided. This tube has at its
lower end a bearing-surface or a seat !’ for
the needle-valve m, fixed to a float p, freely
arranged in a cylindrical vessel ', in which
a constant level of the liquid fluid is main-
tained, as will be hereinafter desecribed.
From the vessel p' the liquid fuel islet to the
burners by the pipe v.

The furnace operates in the following man-
ner: The fan or blower being blOl]U'ht into
action and a flow of a little quantity of the
liquid fuel being let into the burners, this
fuel is ignited and its flow is gradually in-
creased in order not to let the furnace be

heated at once, then some ore or metal will |

be thrown through the charging-hole into the
shaft. After this the blast and the flow of
fuel must be increased. When the molten

metal has shown itself through the tap-hole,

the latter must be closed with some clay, and

as soon as slag begins to flow out of the slag-

hole the tap-hole may be opened and the
metal poured into forms. The quantity of
metal in the shaft must be added gradually
in proportion to its melting. If a new quan-
tity of metal is no more wanted, the valve [?
for the liquid fuel is closed and the blast
ceased.

In thisfurnace cast-iron can be melted about
twenty minutes after the charging and steel
after about forty minutes. The action of
the apparatus I for automatically regulating
the pressure under which the liquid f uel ﬂm’a 3!
to the burners is as follows: When the shaft
is filled with ore or metal, the inner space of
the furnace will be filled with gases under a
certain pressure, according to the strength of
the air-blast, which may be measured, (let it
be, for instance, equal to 72 inches of a water-
column.) The liquid fuel flows through the
burnersinto the furnace. Consequently the
pressure of the gases that fill the furnace will

act upon the 11qu1d at the inner ends of the
burners.

If the pressure of the liguid fuel |

is not sufficient to overcome the gaseous pres-
sure in the furnace, no flow of the liquid into
the furnace will take place. The condition
for a satisfactory burning is that the pressure
of the liquid fuel should be sommewhat greater
than the pressure of the air and of the gases
in the furnace. This excess of pressure will
be found in each case by experience, and be-
ing marked by the pointer 7, Fig. 6, must be
maintained during the whole process of melt-
ing. Ifor this purpose a seli-acting valve m,
with a float p in a cylinder 9, is employed.
The cylinder p’, which is in direct communi-
cation with the glass tube 7, receives a con-
stant flow of liquid fuel from the reservoir B.
If the level of the lignid fuel in the glass tube
and in the cylinder p’ falls, the needle-valve
m recedes and the opening /'’ will be enlarged,
and if the level of the liguid rises this open-
ing will be partly closed, so that the quan-
tity of the ligquid fuel flowing into the appa-
ratus and from it to the burners, and conse-
quently the temperature in the furnace, will
be constant. If another storage-tank of a
oreater capacity for the liquid fuel is em-

ployed besides the reservoir B, then the level
of the liquid in this reservoir B may be main-

tained by the aid of a self-acting apparatus
of the described character.

Every system of burners may be employed
in this furnace. Fig, 8illustrates oneof such
burners. The upper channel of this burner
is for the liquid fuel and the lower for the
alr-blast.

The essential advantages and peculiarities
of the furnace of my invention are—

First. Thefurnace works under a pressure
of gases approximately equal to that of the
air-blast.

Second. Theburningin thefurnaceisquite
constant. All the elements that constitute
the process of burning and melting remain
invariable. Consequently the metal will be
oot of the same quality during the whole melt-
ing process and during the whole service of
the same furnace.

Third. The duration of the melting process
and the temperature can be quickly and easily
regulated, diminished, or increased.

Fourth. The processes of oxidation and de-
oxidation and other metallurgical processes
are easily controlled.

Fifth. The liquid fuel being free of admix-
tures, such assulfur, phosphorus,orany other
obnoxious substances produces metals in a
pure state.

Sixth. The construction and the repairing
of the furnace are cheap.

Seventh, There is no necessity tomake the
furnace ¢lean of the residual products and of
the residual of fuel.

Eighth. The heating and the charging of
the furnace are easy; so, for instance, a fur-
nace melting sixteen hundred kilograms dur-
ing an hour needs only the aid of two work-
men.,

Ninth. Inregard to the expense of fuel and
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to the loss of heat this furnace is more eco-
nomical than thogse that are heated with coal.

Tenth. There is no obstacle to employ an
apparatus for heating the air-blast,which will
give an additional economy of fue_l

KEleventh. In case a special decarburation
of a metal is desired, (so, for instance, in or-
der to.get soft cast-iron out of hard one,) a
stream of liquid fuel from a separate tank L,
Figs. 1 and 2, may be let by a pipe M into the
shaft. Its eonstant flowing will be regulated
by means of a self-acting appmatus N of the
form described, Fig. 6.

I claim as my invention—

In combination, the gas-generating cham-

ber, the hydrocarbon-burners communicating |

- therewith, a receiver for the molten metalin
rear of said chamber and having a communi-
cation with said chamber nearthe top thereof,
the inclined chamber extending 1ea,rwardly
from the receiver, a vertical shd,ft connecting

with the rear portlon of the inclined cham-
ber, and a hydrocarbon-pipe connecting with
the 1n011ned chamber at the base of the ver-
tical shaft, substantially as described.

In testlmony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

LEON PIETRASCHEWSKI.
Witnesses:
N. TSCHEKALOFFLIL,
J. BLAT.
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