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10
- tion of a furnace for metallurgical operations
-and glass industries wherein naphtha or the
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METALLURGICAL FURNACE AND PROCESS.
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To all whom it may concern:

Beit known that I, ANDRE WRONSKI, a citi-
zen of Russia, residing in the city of Phila-
delphia, State of Pennsylvania, haveinvented

a new and useful Improvement in Naphtha-
Furnaces for Metallurgical Operations and.

Glass Industries and the Process Involved in
the Same, of which the following is a specifi-
cation. | - |

My invention has for its object the construc-

- residuum of naphtha is utilized as fuel with

15

the application of hot air by the Siemens proc-
ess; and it consists of, first, a gas-generating
apparatus comprising a chamber for the vap-
orization of naphtha, a regenerator for trans-

- forming the vapor into gas, a room for col-

- 20

lecting the gas, and a room for heating the
alr; second, a specially-constructed centrifu-

~gal *‘pulverizateur” or injector for injecting

- the naphtha into the gas-generator; third,

20

- entrance of the gases and the air.
- The invention is illustrated in the accom-
panying drawings, in which— |

35

40

the application of boilers to the Siemens-Mar-
tin furnace to be heated by the gases already
utilized in the furnace to effect the formation

of vapor; fourth, the regeneration (by suit-

able mechanism and the division of the hot-
air apparatus) of the air and gases which may

enter freely on each side of the furnace and

the proper disposition of the orifices for the

- Figure 1 is a front elevation of my appa-
ratus, the left half being in vertical section,
taken on the line 1 1 of Fig. 2. Fig. 1* is an

enlarged view of the ends of the apparatus
as 1illustrated in Fig. 1, showing a vertical

section and a front elevation of the gas-gen-
erating apparatus. Fig. 2 is an end eleva-

tion, partially in section, taken on the line

2 2of Iig. 1. Fig. 3 is a vertical section on
the line 3 3 of - Fig. 1. Fig. 4is a sectional
planview. Fig. 5shows aplan view and sec-
tional elevation of the drum or valve mech-
anism for controlling the escape to the chim-
ney.  kFig. 61s a plan view of the boilers and

~ their connections.  Fig. 7 is a_sectional view

e

ot the pulverizateur or injector.
partial sectional view taken on the line 4 4 of
Fig. 7. Fig. 9 is a sectional view taken on

Fig. 8is a

tional view of the helical blades of the winged

wheel for driving the injector and the ports

leading thereto. Fig. 111is a left end view of
the mechanism shown in Fig. 7. - Fig. 12 is a

sectional view taken on the line 4 7 of Fig. 7.

Fig. 13 is a view on the line 6 6 of Fig. 7.

Fig. 14 is a view on the line 8 § of Fig. 7.
Fig. 15 1s a vertical central section of the

drum or valve for controlling the escape to
the chimney, taken on the line 9 9 of Fig. 16;
and Fig. 16 is a horizontal sectional view of
the drum, taken on the line 10 10 of Fig. 15.

Referring to Ifigs. 1, 2, 3, and 4, it will be
seen that each side of the furnace comprises
in its formation a gas-generating apparatus

13, a hot-air apparatus A, and vertical boilers

K, the gas-gencrating apparatus and the hot-
alr apparatus communicating with the fuar-
nace proper, I, and with the compartment D,

which controls the escape of the utilized gases

to the chimney n. The furnace I' is placed
on the horizontal beams /', which are joined
with the covering of each of the hot-air ap-
paratuses. | . |
1The mixture of naphtha and its liquids is
injected, by the aid of my specially - con-

the line 5 5 of Fig. 7.. Fig. 10is a partialsec-

55
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structed pulverizateur or injector, through

the orifices X X' on the left of the furnace,

‘Figs. 1 and 2, into the chamber a of the gas-

generating apparatus B, by which the liquid
naphtha is transformed into vapor.
The vapors formed in the chamber a rise

and pass through the regenerator b, which

has been heated to a temperature of about
1,400° and are thus transformed into gas con-
taining hydrocarburet, (C,IH, and CyHgnyps,)

30

which, in contact with a certain quantity of

alr, is decomposed into carbon, (C,) hydrogen,

le

(H,) carbonic acid, (CO,,) and vapor of water

(H,0.) .

The gas in decomposing receives from the

lower part of the apparatus d a certain quan-

L

tity of hot air which is suf

hydrogen to separate from the gas and ignite
with the formation of hydrous oxid, (H,0,.)
Carbonice acid (CO,) in contact with carbon
(C) is transformed into carbonic oxid, (CO.)
T'his last reaction takes place only in the re-
generator b, a special construction of the gas-
| generating apparatus B. The principal com-

cient to allow the-
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- volume of bricks v, Figs. 1 and 3

3C
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- nated by the same letters.

4.0

50
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pounds IL,0,, CO, and C, leaving the regen-

erator 0, are chemically reunited in the
chamber ¢, from which they pass, by the in-

c¢lined orifices » r, into the furnace F, where

they are brought into contact with a new
quantity of air which enters by the orifices o'
D' b* b? after having been heated in the hot-
alr apparatus A, Job igs. 1 and 3. Complete
combustion of the gases is thus effected with
evolution of CO,, II O, and N, the last evolv-
ing from the air.
effected their function of meltmﬂ* the prod-
ucts placed in the furnace throurrh the three
doors R R R, Iigs. 1 and 3, pass out by the
opposite orifices on the right of the furnace,
which are similar in location and construe-
tion to those on the left. A portion of these
escaping gases passes through the orifices 7 7
on the rwht of the furnace zmd heats the re-
ﬂ"eneratm b in the gas-generating apparatus
B. Then descendingn these gases hea.t the vol-
ume of bricks in the compartment d and give

up the remainder of their heat to heating the

two boilers K K. The other portion of these
gases passes through the orifices b* 6 b’ b’ on
the right into the hot-air apparatus «a, then
descending communicate their heat to the
These two
portions of burned or waste gases escape
from the compartments A and B through the
passage o on the rignt, with which they com-
municate and which leads to the chimney n
through the drum or valve D. It will be un-
derstood that the mechanism on the right is
a duplication of that on the left and desig-
Kach of these
twogas-generating apparatuses B Bis divided
by a ver mcfﬂ refr ac,tmy partition s into two
compartments IB" I3”, which are respectively
composed of, first, a chamber to receive the
injection of naphtha through the openings X
X" and transform the liquid of naphtha into
vapor; second, a regenerator to transform the
vapors of naphtha into gas in decomposing
them into hydrocarburets; third, a chamber
for collecting the decomposed gases, and,
fourth, a lower hot-air apparatus for use in
the decomposition of gas into H,0, and CO,
and at the same time for the production of
steam by means of the Dboilers K K. The
function of each of these several features of

the apparatus has been previously descmbed
in detail.

Each of the two compartments B’ B” re-

celves a quantity of air which is determined
by its register z, revolved by a lever p and
controlling the air-passage [, leading to each
of the said compartments. As each of these
compartments is provided with an air-conduit
controlled by a register and as an injector for
naphtha is placed at each of the orifices X X'
and the_ naphtha-passages a, controlled by
cocks?, the quantity of gas required on either
side of the apparatus may thus be regulated
as required.

-Kachcompar tment of the gas-generator has
under its body two cylmdlleal boﬂ_els K K,

The bumed cases having

‘maximum Ppressure of five atmospheres.

a canal C°.

572,393

Figs. 1, 2, and G, connected by the pipes 11 7,
in which hot water circulates. 'The object of
substituting two boilers forone is to diminish
the diameter of the boller and at the same
time the thickness of the sheet-iron, as well

as to facilitate their removal in case of ne-

cessity. 'These boilers communicate by ver-
tical pipes £° ¢°, Figs. 1 and 2, with two hori-
zontal steam-collectors V, which in their turn
are connected by a pipe #*. The pipes ?* are
supplied with water-gages 7. Each collector
has a double safety-valve {°, acting under a
A
pipe #*, controlled by a cock 7*, I'ig.1, con-
nects the collectors V with the 1n;|eet01 at X
and supplies the quantity of steam which is
requiredin theinjector for effecting the speed
or velocity of its action.
Each of the large hot-air apparatuses A A,

Figs. 1, 3, and 4, is divided 1nto two compar t-

70

75

80

ments A’ A", each of which receives the quan-

tity of air necessary for heating it. 'T'his air
enters by the conduits ' I/, each of which has
1138 register 2’ revolved by means of a lever
P, I‘w‘s 1and 4. Airenters through the reg-
isters 2’ and passes through the conduits !
and the apertures M, IFigs. "1, 8, and 4, thence
between the pa,rtitions s, Figs. 3 and 4, which
serve to support the volume of bricks v, Figs.

1 and 3, by which it is heated, and passes

thence through the orifices b’ 0* to the furnace
F. Each of the compartments A’ A" is thus
provided with means whereby the requisite
quantity of air for the furnace may be sup-
plied. It will thus be seen that the operator
will be able to oxidate at will the metals which
are in the furnaces, as well as to regulate at
will the temperature on either side of the fur-
nace at any stage of the process, which is of
the first consequence, as the charge thrown

into the furnace is frequently irregular and

the doors are always the cause of cooling on
one side. 'This ability to regulate the tem-
perature affords means f01 protecting the
vault from premature burning.

The burned or waste gases on passing out
of the furnace are borne through the appara-
tus A I3 on the right, as heretofore explained
where they give up their heat, which 1s later
utilized in vaporizing the injection of liquid
naphtha. They then escape through the con-
duits o 0 and the 1ron drum D, which is kept
constantly cooled by water, which flows from
a pipe s upon the top of the drum, and, pass-

90
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100
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ing over its edges or through openings df,

formed in the rim d°, descends to the circular
channel T, flowing thence through the com-
municating radial channels " 1% 1%, the over-
flow escaping through a waste-weir W* and
The object of this construction
is to keep the drum cool and to provide a her-
metical seal. This drum is divided into two
parts by a partition N, bent at an angle of »n’,

which separates the conduits o o leading from

the left of the furnace from the conduits 0 o
leading from the right, the said partition be-

| Ing a,dapted to revolve with the drum and

125

130




-+ water eirculating in this chann el.
- edge of the pa,rtmon N lies normally im-

alternately open the escape flOIIl the respec-
tive conduits o o through the passage 0? and

the chimney 7, Figs. 4and 5, thus permitting

the waste produet to pass out The lower
edﬂe of the drum lies in the circular channel

1, and is kept constantly immersed in the
The lower

) mersed 1In water in the radial channels TV T?

10

- left.
b7, secured thereto, which with the ﬂanﬂ'ed
.rollers d’, secured to fixed supports, serve to

or TV T% depending upon which of the two
passages for waste products is desired to be
open. To cut off the escape from the left

passage 0 to the chlmney and’to open that

from the right, the drum is lifted sunffi clently

15 to permit the partltlon to clear the channels
-~ T"T? T3 and is then swung to the left through
. an anﬂ'le of n' and lowered immersing the
~ lower edﬂ'e of the partition N which had for-

. merly oeeupled the channels T" TS, in the
:.-_'_::_20

water in the channels T T? thus opening the
escape-passage o 0° on.the right to the passage
0® and the ehlmneyfn, and elesmﬂ* that on the
The drum is encireled: by an angle-bar

guide the movements of the drum. The drum

- 1s operated through a shaft s%, secured by a

30
" has its short arm provided with teeth 7, which
~engage rings 7°, formed on the shaft, so that

~ key k' to a hub ?2,7 which is seeured to the
| drum and serves to support the partition. A

lever /%, fulecrumed on a fixed support at &,

- when this lever is depressed the drum will be

- fixed on the shaft.
. revolved to the new position, it is lowered
- 40
. the rollers q" as shown in Fig. 15, and the

- elevated until the angle 0" is engaged by the
35

upper flanges of the 1011ele 7, which permits
the part1t1on to clear the channels 1" T? T3
and the drum to be revolved by the lever @,
When the d1 um has bee11

until the angle rests on the lower flanges of

partition lies in the channels T' T% It will
be evident that the drum is not elevated suf-

. j_ﬁelently to withdraw its lower edge from the

water, in which it is kept eonstantly 1m-

- mersed

The hot air eppamtus AAi IS elliptical in

'form and its refractory walls are joined by a

partition S, Figs. 3 and 4, which effects its

division into tﬁfo eompaltments and affords
- resistance.
- with a sheet-iron covering, and between the
~ wall and this covering is a space ¢?, which is
- filled with wood- ashes toprevent the entrance
of air into the apparatus in case of cracks in
. the walls, which cracks frequently OCCUY as a
- resultof the unequal expansion due tochange

The elliptical wall is equipped

. of temperature in the apparatus, particularly

~ when the walls are thick.
- 6o

- These ashes also
serve to prevent the escape of heat. The

~ partition dividing the gas-generating appa-
"ratus B B into the eempertments B B is in
.. like manner covered with sheet-iron at a de-
~termined distance therefrom and the inter-
vening space filled with wood-ashes, as be-
~ fore, f01 the purpose described. |

o 'The gas-generating apparatus is supported

" .'by eOlumnS T.

A steel plate g, formed in two
pieces ¢' ¢', is laid on a cross-beam P’, one

572,308 ' o8

end of which is connected with the column f 70

‘and the other end with the covering of the

adjacent hot-air apparatus. The pL:Lte g sup-
ports directly the brick body of the gas-gen-
erating apparatus.

T'he bricksof the regeneratorb arearran O'ed
in tubular form in or der that slight remstanee

75

may be offered to the entrance of the gaseous

vapors into the colléctor c.

Each of the collectors ¢ is preV1ded with

orifices 7 ¢, in which are fitted safety-doors as
vents 1n case of an explosion of gas, in which
event the doors open 1mmedmtely thus pro-
tecting the vault from injury.

The inner part of the boilers K K has a

layer of bricks, which absorbs heat and trans-

mits it to the boﬂer At the same time these
bricks increase the endurance of the boilers,
as the sheet-iron is thus protected from the
sulfurous gases escaping from the furnace.
The heat abserbed by the bricks is sufﬁelent

{0 heat the boilers.

Between the boilers K K and the feunda-
tions supporting them asbestos rings s° are

{ firmly bound, and rings of asbestos s® are in

like manner bound between the top of each
boiler and the steel plate g, thus forming a

capeof gas from the gas-generating apparatus.

30

Sle

05

{ hermetical seal and preventing the 1eebt es-

The naphtha, 1S 1n;|eeted into the compart-

ments B’ B" of the gas-generator B through
the orifices X X', Figs. 1 ELI’Jd 2, by a eentrlfw
gal injector. The body of t]lIS injector, Fig.

'7 is formed of bronze and is provided with a
round inlet ¢’ for the admission of naphtha,
which passes from this mIet through the pas-
sages U’ ', the drum ¢, and the “nozzle K,

wlneh fits the lnlet-pmt X of the D‘as-genera-
TO‘L B. A quantityof air enters by the orifices
v and passes through the two cendmts 7 1%,

Figs. 7 and 12, thmun‘h the drum ¢’ and the
IlOZélG K,

drum I, I‘Ws 7 and 12. A W heel d’ with heli-

I1Q0

105.

ITO
the air bemn regulated by the

cal blades or wuws is caused to revolve rap-
1dly in the drum ¢/, the function of this mech-

~anism being the pl.opel mingling of the air

I15

and naphthcb and its 1n,]eet1en mto the gas-

generator, Kigs. 7 and 9. The wheel d’_is
ﬁxe’d on one eud of a 1evolwnﬂ' shaft A', and

upon the opposite end of this sha,ft 18 secured |
a second winged wheel ¢', Figs. 7, 10, and 14.

Steam from. the pipe ¢* entels by ‘the conduit
/' and passes through the ports e®. The

winged wheel €' is thue caused to rotate and,
th10ugh the shaft A', rotates the wheel d" .

which effects the demred mingling of the. air
and naphtha and its 1n3eet10n mto the fur-
nace, as previously desecribed.

From the foregoing description it Wﬂl be

understood that air from the conduit 2" and
“naphtha from the eendmt a’ are driven by

the winged wheel ¢

access of air unites with it throu n*h the regis-

| ters z, the conduit Z and the compartment d

120
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"into the compartment ¢ -
of the gas-generating apparatus B, where an
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furnace and thus et

of heated bricks.
naphtha and air in the form of vapor passes
thence through the heated regenerator b to

the chamber ¢, at which stage 1t has been
transformed Into gases with the reactions, as
previously explained. The gases escaping
trom the chamber ¢ by the passages r 7 to the
furnace If are there minnled with access of
air, (through the 1‘eﬂ‘1sters ", eonduits I, ap-
ertures M, the Volnme of heated bricks v of

the hot-air apparatus A, and conduits {6’ and

0%,) which leads to the complete combustion
of the gases and the melting of the furnace
charge. The burned gases escape thence
through the opposite passages, giving up their
energyin heating the regenerator, bricks and
boilers and compartments of the gas-generat-

Ing apparatus, and the hot-airapparatus, and

escape through the passages o 0” 0* 0* and the
chimney n. The gas-generator and hot-air
apparatus, which has acted as an escape and
been heated by the waste gases, now receive
injections of naphtha and air, and the opera-
tion is repeated in the reverse direction.
This system of heating by naphtha applies
to all the Siemens-Martin furnaces now oper-
ating with oil, gases, wood, &c. In such cases
I have merely to adapt the gas-generator of
such furnaces to the plan of my gas-genera-
tor. 1 am, however, obliged in sueh case to
take the ste‘lm necessary tor the vaporization

of the naphtha from a boiler which does not

belonn to the existing farnace.

Instead of employmﬂ steam for operating

the centrifugal wheel of the injector a dy-
namo or. othe1 motor may Dbe qub&,mmted

therefor.

In case of necessity an ordinary form of in-
jector may be used. when vapor mingled di-

rectly with the naphtha will of itself forece the

residuum of naphtha into the chamber o of
the gas-generator I3. In some cases it may
be found expedient to dispense with the par-
titions s and S of the gas-generator and the
hot-air apparatus and usmn* one injector in-
stead of two.

Various ehanges may be made in the appa-
ratus without departing from the spirit of my
invention, and I do not wish to be understood
as limiting myself to the specific mechanism
shown and described.

Having thus desembed my invention, I
claim as new—

1. In a regenerative furnace, the process

which consists in effecting a mixture of naph-
‘tha and airin desired proportions and inject-

ing the mixture in the form of vapor into the
receiving-compartment of a gas-generator,

then effecting a mixture of the injection with

a current of heated air in desired proportions
and conducting this product through a re-
generator, thus decomposing the vapor into

gases, then conducting these gases and a de-

termined quantity of air from a hot-air appa-
ratus into the reducing-compartment of the
ectmn‘ the complete com-
bustion of the gases, then conducting the

This volume of mingled |

572,393

burned gases through a second similar gas-
generating apparatus and hot-air apparatus

and utilizing their energy in heating the said

second apparatus, substantially as shown and
described.

2. In a regenerative furnace, a gas-gener-
atingapparatushavingafuel-receiving cham-
ber, and an injector for charging the same
with hydrocarbon vapors, a heating-chamber
provided with an inlet for air and an outlet

for waste products with means for controlling

the said passages and boilers heated from ’rhe
said chamber, a regenerator for transforming
the said vapors and air into gases, and a gas-
chamber provided with explosion-doors, in
combination with a hot-alr apparatus having
an inlet for a current of air and means for
regulating and heating the same, and an out-
1et for waste products, Subq’rantlally as shown
and deseribed.

In a regenerative furnace, in combina-
tion, a gas-generating apparatus having a
fuel-receiving chamber, an injector for charg-
Ing the said chamber with hydrocarbon va-
pors, a heating-chamber provided with an In-
let for air and boilers heated from the same,
a steam - collector communicating with the
sald boilers and also connected with the in-
jector, mechanism whereby steam ifrom the
collector operates the injector and means for
controlling the communication between the
sald 11:1]0(31101‘ and collector, substantially as
shown and described.

4. In a regenerative furnace, in combina-
tion, a gas-generating apparatus having a

fuel-chamber, an injector for charging the

said chamber with hydrocarbon vapors, a

I heating-chamber provided with an inlet for

air and boilers heated from the same, a steam-
collector communicating with the said boilers
and also with the injector, mechanism where-
by steam from the collector operates the in-
jector means for controlling the communica-
tion between the collector and the injector,
and a regenerator and gas-chamber commu-
nicating Wth said fuel chamber, substan-

tially as shown and described.

5. In a regenerative furnace an injector

having a journaled shaft, a winged wheel

fixed thereon, a conduit for liquid and a sec-
ond conduit for airleading to the said winged
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wheel, a second winged wheel fixed on the

said journaled shaft, and means for rotating
the said second wheel, substantially as shown
and described.

6. In a 1*eﬂene1atwe furnace an injector
having a Joul*lla,led shaft, a winged wheel
fixed ther*eon, a conduilt for liquid a.nd & SeC-
ond conduit for alr leading to said winged
wheel, a second winged wheel fixed on the
sald shaft, a steam-collector, and a conduit
connecting the steam-condenser with the sec-
ond winged wheel, substantially as shown and
described.

7. In a regenerative furnace an injector.

having a ,]ournwled shaft, a winged wheel

- fixed thereon a conduit for hqmd leadmn‘
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thereto, and a second conduit having adjust- |

able ports for the admission of air communi-
cating therewith, a second winged wheel fixed

on the said shaft, a steam-condenser, and a

conduit having a cock, therein connecting
the steam-collector with the second winged
wheel, substantially as shown and described.

5. In a regenerative furnace, a reduction-
compartment, a gas-generating apparatus di-
vided by a partition and having on each side
of said partition an inlet for air and an outlet

forwaste produets, a heating-chamber, a fuel-

recelving chamber, a regenerator and a oas-
chamber communicating with the said reduc-
tion -compartment, a hot-air apparatus di-
vided by a partition and having on each side
of said partition an inlet for air and an out-
let for waste products, and a passage commu-

. nieating with the reduction-compartment, in

S 20

~combination with a second similar gas-gener-
~ating apparatus and hot-air apparatus com-

- mmunicating with the said reduction-compart- |
.~ ment, substantially as shown and described.

J. In a regenerative furnace, a reduction-

compartment, a gas-chamber communicating

with said reduction-compartment, a regener-
ator communicating with said gas-chamber,

atuel-receiving chamber com municating with

sald regenerator, an air-heatin g chamber com-
municating with said fuel-receiving chamber,
an inlet for air leading to said alr-heating
chamber, an outlet for waste products lead-

30

ing from said air-heating chamber, a second

air-heating apparatus communicating with
the said reduction-compartment, an inlet for

35

air leading to said second alr-heating appa- -

‘atus, and an outlet for waste products lead-
ing from said second air-heating apparatus,
in combination with a second similar gas-

generating apparatus and hot-air apparatus
communicating with said red uction-compart-

ment. - -
A. WRONSKI.

Witnesses:
‘A. OBERING,
C. N. BUTLER.
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