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PaTeNnT OFFICE.

WILLIAM FRANK BROWNE, OFF NEW YORK, N. Y.

APPARATUS FOR SUPPLYING GASEOUS FUEL TO METALLURGICAL FURNACES.

SPECIFICATION forming part of Letters Patent No. 263,309, dated August 29, 1882,

Application filed December 19, 1881,

To all whom it may concern :

Be it known that I, WM. FRANK BROWNE,
of the city, county, and State of New.York,
have invented certain new and useful Improve-
ments in Apparatus for Supplying Gaseous
kuel to Metallurgical Furnaces; and 1.do here-
by declare that the following is a clear and
full description thereof, reﬁ,rence being had
to the accompanying dxawilws, which form a
part of this specification.

This invention relates to a new mode and
means for the production of gaseous fuel un-
der high or low pressure, and the application
thereof to all classes of high or low pressure
metallurgical furnaces.

- The invention consists in the eombination of
a gas-generator with a receiver containing
combustible liquids through which the gas is

: forced, and thereby carbureted, and in suita-

ble connections with a metallurgieal furnace
into which the oalbureted gas is forced and
burned.

Figuare 1 is the right- hand side elevation of
a high-pressure gas or gaseous-vapor gener-
ator to Le used in conuectiou with all classes
of metallurgical furnaces. Fig.2 is a vertical
central section of the high-pressure gas or gas-
eous-vapor generator, showing the arrange-
ment of the sectional generators in which the
high-pressure gas or gaseous vapor is gener-
ated, and the device for forcing the material
from which the gas is made into the generator.
Fig. 3 is the sectional plan view of the gener-
ator and separator into which the high-press-
ure gas or gaseous vapor is discharged, show-
ing the form aud arrangement of one of the
counduits, the outer and inner shell surround-
ing said.counduit, and also a plan view of the
pump, trap, and connecting-pipes. Tig. 4 is
an enlarged broken horizoutal section of the
shell or casing, showing the space between
the outer and inner shells and the arrange-
ment of the doors therewith. TFig. 5 is a sec-

. tional view of a reverberatory furnace, fan-

45

5o

blower, tank, or reservoir for holding combus-
tible liquids into which the produets of coin-
bustion and gas are forced by the force gener-
ated in the gas-generator shown in Ifig. 1, and
from thence into the reveratory furnace. Tig.
6 is an elevation of a blast-furnace or smelting-
furnace in which metals are smelted by heat
generated from the combustion of gases which
are generated in a high-pressure-gas genera-
tor, as shown in Fig. 1

(No model.)

Like letters of reference designate corre- 55

sponding parts i the figures.

The base A, which is shown in several of the
figures, is made preferably of cast-iron, and
when of large diameter or for transportation
it should be made in two or more sections, with 6o
snitable flange-connection thereon,which,when
put together, are held securely in place by suit-
able bolt-fastenings.

The stationary portion of the shell B is
mouunted upon the base A, and firmly secured 65
thereto by bolts or rivets, and wheua the base
is made in sections the shell portion B can be
made to conform thereto and the parts or sec-
tions properly secured by any well - known
mecbanical device or devices. Onesideorone 4o
section of the stationary part of-the shell con-
tains the feed-door I of the furnace. The re-
maining portion of the shell is divided into two
doors, C, which swing upon the hinges « and
are kept closed by the fastening devices D, D', 75
and p’, as shown in Figs. 1, 2. These de-
viees will hold the upper and lower ends of the
doors firmly in place, while the center can be
held by a suitable clasp or other device, One
of the doors is provided with a window, Ii, 8o
which extends nearly the length of the door.
The frame of the window is made preferably
of cast metal and riveted to the shell or casing
of the door, and is provided with mica or suit-
able glass covering, through which the interior 85
of the shell and the internal parts thereof are
observed. The frames of the doors I are made
from suitable angle-iron, either rolled from
wrought-iron or made from cast metal. When
madefrom cast metal the pattern canbe formed go
in all of the necessary curvatures, projections,
rivet and bolt holes thereto. To this frame
the outer and inner casings of metal, ¢® ¢} are
riveted, thus forming aclear space,a?,which ex-
tends from the top to the bottom of the body 95 -
of the generator. The outer casing of metal
is provided with apertures b* at the top, while
the inner casing of metal is provided with corre-
sponding apertures, 0% at the bottom thereof.
These apertures are for the purpose of admit- 100
ting the air at the top of the shell into space 47,
where it becomes heated onits downward pas-
sage, and is drawn through the bottom aper-
tures, 0% into the ash-pit, and thence npward
between the grate-bars, where in its heated 103
condition it mmales with the fnel and sup-
ports the com bustion thereof. The draft can
be accelerated by a jet of steam or air within
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the stack, or by suitable coiitiections and de-
vices arranged at the top of the shell, whereby
air can be forced in and downward into the
ash-pit, and thence upward.

In the broken horizontal sectional view, Fig.
4,it will be observed that at the joint between
the two doors C C the frame or angle-iron w?
2* and also the edge #* of the inner shell, ¢,
overlap and cover the joint formed DLy the
frame or angle-irons to which the hinges a are
secured. By thisarrangement a tight or close
joint is obtained. It will also be observed in
Figs. 3 and 4 that the doors donot occupy quite
one-half of the diameter of the sbell, although
one-half may be so occupied; but when made
as represented in the drawings the stationary
portion will be much firmer than if it did not
pass the central line. The width of the dooris
determined by the diameter of the coil or con-
duits within the shell. The top of the shell or
body of the generatoris provided with a suita-
Lle bonnet and stack thereto. The interior of
the shell is provided with conduits or coils ,
mounted or supported upon suaitable support-
ing devices, w/, as shown in Fig. 2, and upon
pipe or tubing I, as shown in sectional views,
Fig. 2. These pipes project through the shell,
aud are connected by return-bend fittings e,
and in such manner that a free circulation of
liquids can be maintained through the series,
and as cool liquid is forced through these pipes
they cannot become lieated to a red heat. Con-
sequently they serve the double purpose of
supporting the coils and heating the liguid
which may pass through them. These sup-
porting-pipes can continue under each coil or
cach section of the generator; butas the heat
is not great enough to heat the sections above
the fifth or sixth lower ones to a red heat it is
not necessary to continue them above the fifth
or sixth coil or counduit; but if, when a gas-
flame is employed, the flames should fill the
coil chamDber or shell, it might be necessary to
introduce several more of the supporting-pipes.
Those sections which are unsupported by pipes
must be kept in position by straps or bars of
iron secured to the turns of the coil by clips or
other suitable contrivances. The coils or con-
duits are coiled from pipe which is drawn to
the required length, ov iromn short lengths of
pipe which are welded at their ends until the
required length is obtained. The first or inner
turn should be made as small as possible with-
out flattening the pipe. After the section is
completed the two ends of the pipe should pro-
ject tangentially to the inner and outer circle,
and parallel, or nearly so, to each other. These
projecting ends should be long enough to pro-
ject through the outer shell and receive suita-
ble fittings thereon. The external projecting
end lies within the plane of the coiled section,
while tbe inner end is beat at the commence-
ment of the turn, and alter the coil is com-
pleted it is heated and bent until it comes in
contact with the surface of the coiled section,
as shown in I'ig. 2, where it will be observed
that one-half of the coiled section rests upon

said projecting iniier ends. The coiled section
should be made of pipe of different diameters.
The section or sections containing pipe of the
largest diameter should be placed at the bot-
tom of theseries,whilethesmallest pipeshould
be at the top. A good rule to adopt in mak-
ing these sections would be to allow the space
between each turn to equal the internal diam-
eter of the pipe. Thus a good and free flue-
space is obtained. The size or diameter of the
pipe should be greater or less, or in accord-
ance with the different diameters of the shell,
and also the number of the sections should in-
crease with an increased diameter of the said
shell. - '

‘The superheating-coil O is located in the
fire-box for the purpose of gaining additional
heating-surface and utilizing heat. The two
ends of this coil project through the shell or
wall, as shown in Figs. 2 and 3. This coil is
shown resting upon the grate-bars. Conse-
quently the complete turns cannot extend be-
low the top of the door, while the remaining
turns are provided with return-bends on each
side of said door, whereby a continuous circa-
lation is obtained throungh the entire length of
pipe forming the superheater. When gasis
to be burned in the furnace in lieu of other
fuels the superheating-coil can be coiled in
countinuous turns until completed, thus avoid-
ing the return-bends, and also the superheat-
ing-coil O can be dispensed with, and the place
now occupied with said coil and fuel can be
filled with a suitable numberof spiral conduits,
which can serve the purpose of a superheater.

In sectional view, ¥ig. 2, a fire-brick, 2/, is
shown, which is for the purpose of protecting
the bottom of the superheater, and also a lin-
ing of asbestus board or of asbestus cement,
J?, or other material of an analogous nature is
introduced between the inner casing or shell
and the coils or conduits, whereby protection
is given to the shell and radiation of heat re-
tarded.

The ends 7' of the external turns of thecoiled
sections (shown in Figs.1and 3) are connected
by right and left couplings 4 and nipples ¢ to
return-bends b, while the inner ends, «/, with
the exception of the upper and one or more of
the lower ends, are connected by right and
left couplings w and nipples »’ to return-bends
I, The end of the upper coil, O/, is connected
by right and left couplings to the pipe O, which
is provided with a check-valve, j/, and valve
2, which controls or regulates the flow of the
liquid as it is being forced by the pump into
the upper conduit, whence it circulates by
force through the entire length of said con-
duit, and is discharged through the lower end,
v’, coupling w, nipple v, check-valve ¢, and
nipple » into separator H, wherein the steam,
vapor, or gas separates fromthe condensations
or from the liquids which may be discharged
without evolving into steam,.vapor, or gas.
The separator is kept free from said liquid
matter by thetrap I, which forces or discharges
the liquid through pipe a’ into a device where-
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by 1t will be returned to the generator for sub-
sequent evaporation.

The dome M (shown in Fig. 2) is supported
by brace %/, and is provided with the neces-
sary pipes for conducting away steam, vapor,
or gas to places of use.

The safety device L is connected to pipe P
by a suitable fitting, and also the safety device
is provided with the blow-off pipe » and a pipe,
m, which ean be used for conducting steam,
vapor, or gas to a motor or other required place
or places. To the T-fitting a° the pipe lis at-
tached for conducting steam, vapor, or gas to
the foree-pump-J. The flow through the pipe
is controlled Ly valve 1.

0?is a T-fitting, to which the induection-pipe
¢ of the pump is.connected, valve 5 being the
controlling - valve thereto.
connected to the pump by the nipple d>. To thé
‘“run”of the T a small pipe, k, is connected for
conducting the produects of petrolenm or liquid
combustibles to the pump, the low of which is

controlled by valve 4. Therefore by means of

the two induction- -pipes ¢ and %k and their

valves water and the liquid combustibles can
Le conducted and drawn into the pump in any
proportion required. Thus heating or illumi-
nating gascan be made in the same apparatus
at will or as occasion requires; and, also, by
closing valve 4, with valve 5 remaining open,
steam can be generated for any required pur-
pose.

The pressure of the apparatus is indicated
by the gage /. The draft to the furnace can
be controlled by the damper g.

Steam, vapor, or gas is conducted from the
dome through pipe m’ to the T-fitting m?,which
connects to or with the projecting end of the
lower turn of the superheater. The flow of the
steam,vapor, or gas intosaid superheater iscon-
trolled by valve 12, and the exit therefrom is
through pipes s° and §’. These pipes are con-
nected to the superheater bythe right and left
couplings 4%, a close nipple, and T- fitting 32
The upper end of the long nipple & is provuled
with a T-fitting,2?. To the outlet of this fitting
the discharge-pipe s’ is connected. This pipeis
provided with a plug-cock, 13, for controlling
the outflow of the superheated steam or gas,

To the upper end of the T-fitting 2% the con-
ducting-pipe ¢ isattached, while the other end
is connected with pipe m/ by means of elbows,
nipples, and a T-fitting. The flow in the pipe
q is controlled by stop-cock 14, and the pur-
pose whereof is to convert the superheaterinto
a hot-water cireulator or a steam-generator
when not employed as a superheater for super-
heating steam or for the fixing of the gas.

The pipe y connects the sep’\ratm with the
superheater O by means of nipples, elbows,
and a cross-fitting, 2. The flow of the liquid
from the separator to the superheater is con-

trolled by valve 16. A blow-off pipe con-

trolled by valve 9 is connected to the cross-
fitting 1, which ean be employed to drain the
superheater, and also other connecting-pipes.
. The exhaust-pipe ¢’ connects the exhaust-

The T-fitting is.

ports of the engine or motor with the cross-.

fitting I, whereby the exhaust from the engine
is condueted intoand throngh the superheater.
Valve 10 is for the purpose of arresting the
flow of the exhaust which passes through the
conducting-pipe b on opening valve 6.

. The dome M and separator H are connected
by pipes s and 2, T’s 52 &2, and nipple #° to the
trap I for the purpose of conducting the con-

densation and liquid not evolved into steam,

vapor,or gasaway. Thevalve 7is introduced
between the trap, dome, and separator for the
purpose of stopping.the flow of liquid matter
when the trap is to be cleaned or any of the
parts connected to or with the trap may get
out of order. In case this does oceur, valve 8
can be opened, thereby allowing the trap-lig-
uid to escape to a waste-pipe or to some other
place until the repairs are effected..

. A glass gage, 4, with protecting-rods %, is
attached to the side of the separator H to de-
termine the height of the liquid in said sepa-
rator.

In Fig. 1 a high-pressure-gas generator is-

shown, in which a heating gasor gaseous vapor
can be made, which gas may be stored for sub-
sequentuse; orthegas can be discharged from
the generator directly into a furnaceforimme-
diate use, and also an illuminating-gas can be
made in the same generator, when desirable
or when the heating-gas is not required for
the furnace. The change from a heating-gas
is made simply by turning valve 4 on pipe k.
By turning this valve the requisite amount of
combustlbls liquid will enter the forcing. de-
vice and be forced therefrom into the gener-
ator, wherein a fixed gas is formed, the qual-
ity of which can be determined by a test-light.
If not enough carbon, valve 4 should be turned
a little more open, and the reverse if too much
carbon appears in the gas-flame.

Heretofore heating or illaminating gas has
‘TI10

been made for metallurgical furnaces, but at
first stored in gas-holders, and thence con-
ducted therefrom to said. furnaces.
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son why this metliod has not been adopted.for ;.
general use is that no ordinary gas-works can . -

produce gas fast enough to supply an erdinary:

irg

smelting or blast furnace for continuous work, -

for the gas is at ficst made and stored in large

holders, after which it is discharged into the.

furnace and burned, and as the demand ex- -

ceeds the supply an intermittent action in the
furnace is the result.  Consequently a great
amount of heat is lost from the cooling and re-
heating of the furnaces, aud also the heat re-
quired to generate the gas has radiated there-
from prior to filling, or while in the gas-hold-
er. In consequence of these defects, and the
great cost of works for the production of the
gas, the use of this agent for a fuel in metal-
lurgical furnaces has become almost obsolete,
Now, to obviate these defects the new method
and means for making gas under high press-
ure has been inv, ented

The apparatus shown in Fig. 1 is of special
construction for generating high-pressure gas,
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gaseous vapor, or steam, and in alternating
periods of time. A highly important advan-
tage derived from the method of making gas
under high pressure is that the gas so gener-
ated can by its own generative force be dis-
charged through pipestoany distancerequired,
and thence be discharged therefrom into far-
naces for immediate vse, or to gas-holders for
subsequent use; and, also, where a furnace is
constructed to withstand a high pressure the
gas can be forced by its own generative force
therein, and under such pressure that any in-
tensity of heat required can be obtained. The
(uauntity, quality, and pressure of gas will not
be found wanting. The gasis at all times un-
der perfect control. It can be increased or di-
minished simply by turning a valve, and the
supply to the furnace can be entirely cat off
within five seconds by simply closing a valve;
and, furthermore, the apparatus can be mak-
ing steam within five minutes after closing
valve 4 on pipe k.

When power is required at the reduction or
smelting works, whieh is always required to
produce the air-blast, the generative foree of
the high-pressure gas or gaseous vapor can be
used to run the motor with, and the exhaust-
gas from said motor can Le discharged into
the furnace, where it will be burned, thus ac-
quiring a double use of the high-pressure gas
or gaseous vapor; and, furthermore, the heat
that is within the gas when being discharged
into the furnace is equal in effect to the same
amount of heat derived directly from an

amount of fuel required to generate the said
gas. Consequently that amount of fuel is

saved, or, in other words, an equal amount of
fuel would have to be consumed to produce the
same heat were the gas to be discharged into
the furnace in a cold state. Therefore when
the bigh-pressure-gas generator is located near
by a furnace a saving of fuel is effected by
transferring the heat within the gas to said
furnace, which will equal the amount of heat
lost by radiation from the high-pressure gen-
erafor, while the effect of the heat in the fur-
nace will equal the transmitted heat plus the

‘heat derived from a perfect combustion of the

gas. This doable use ofa fuelis an important
factor in an economiecal point of view when
taken in connection with all classes of metal-
lurgical furnaces, and also in all other furnaces
where great heat is required.

In Fig. 5 a sectional view of a reverberatory
furnace is shown. G?isthe furnace. p° is the
opening where the furnace is charged with
metals or ore, and o°is where the molten metals
are drawn off. A pipe, ¢° through which wa-
ter is circulated, is placed across the furnace
to support the masonry at the angle where the
uptake in stack H and furnace unite. Air is
driven into the furnace by blower F? thirongh
pipes and controlling-valves 435 and 46. The
carbureting device shown in the figure may
or may not be used in connection with the
bigh-pressure-gas generator; but when the
products of combustion are to be utilized it

will be found desirable to carburet the same,
which may be done in the following manner:
The tank U’is charged witha snitableamount
of combustible liquid, E% after which gas or
gaseous vapor is forced from the high-pressure
generator through pipe &', on opening valve
43, into the injector R/, wlen on its passage
therefrom it draws and forces the products of
combustion through pipe Q into the carburet-
ing-tank, wherein the produets of combustion,
in combination with the gas or gaseous vapor,
becomes carbureted, and theuce discharged
therefrom through pipe v/, on opening valve
57, into the reverberatory turnace G%. When
the products of combustion are not utilized
the gas or gaseous vapor can pass through
pipe s/, on opening valve 42 and closing valve
41, into the tank U’,and from thence, as above
described, into furnace G2 When it is found
nessary toconduct the gas direct without pass-
ing through the carburetor to the farnace the
valve in pipe Q, leading to the carburetor, is
closed, and also the valve in pipe ¢/, leading
from the carburetor, and valve 70 opened.
The tank can befilled tlirongh cupu®on opening
valve 44. The pressure in the tank is known
by gage j.. The tank can be drained through
pipe a*, on opening valve 47,into tank I2

A smelting-furnace, X#, is shown in I'ig. 3.
Airis forced into the annular pipe Z* and dis-
tributed by pipe 2%, from which the air is dis-
charged into the furnace. Two pipes, 2% one
of which is not shown, conduct and discharge
gas into the furnace on opening valve G9.
These two pipes connect with pipe s/, which
conducts the gas or gaseons vapor from the
high-pressure generator. The carbureting de-
vice shown in Fig. 5 can be interposed between
the smelting-furnaces and the high-pressure-
gas generator, as and for the purpose above
described.

The application of the high-pressure-gas
generator shown in Ifig. 1 to all classes of
metallurgical furnaces is similar to what is
shown and described in the foregoing specifi-
cation.

The gas-generator shown in this application
is not claimed per se, as it forms the subject
of a separate application.

WhatI clainy, and desire to secure by Letters
Patent, is—

1. The combination of a high-pressure-gas
generator, a separate carbureting-tank, a con-
necting-pipe opening in the carburetor below
the surface of the carbureting-liquid, an edue-
tion-pipe, and a metallargical turnace, con-
nected as described, and for the purpose set
forth.

2. A gas-generator, a pipe, Q, connecting
with the stack for conveying the products of
combustion, and a pipe, &/, for conveying gas
under pressure, and a carburetor, connected
as described, in combination with a metal-
lurgic furnace, as set forth.

"Witnesses: WM. FRANK BROWNE,

ROBERT SYLVANI,
E. A, LEGRAND.
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