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ington city, in the Distriet of Columbia, have
invented certain new and useful Improvements

F

Ic

 devices embodying my invention. Fig.2isa
" horizontal section of the same on theline W W
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HENRY F. HAYDEN, OF WASHINGTOX, DISTRICT OF COLUMBIA.

GAS-FURNACE.

SPEGIFICA‘I‘IQN forming part of Letters Patent No, 274,593, dsuted'_l‘ﬂ&rf_zh 27, 1883.
' Application filed February 15, 1883. (Nomodel) '

To all whom it may concern: |
Be it known that I, HENRY F. HAYDEN, a
citizen of the United States, residing at Wash-

in Gas-Farnaces for Metallurgic and other

Purposes; and I hereby declare the following

to be a full, elear, and exact description of the

- same, reference being had to the accompany-

ing drawings, in which—

RFigure 1is a vertical longitudinal section of

at the throat of the furnace and below the mix-
ing-chamber. Fig.3 isahorizontal section on
the line X X of Fig. 1. Fig. 41is a similar sec-
tion on the line v y of Fig.1. Fig. b is a ver-
tieal detailed section on the line 2z of Ifig. 1.

- Fig. 6 is a detached view of the burner.
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Tike letters refer to like parts wherever they
OCCUT, | | " | |

My invention relates to the construction of

that class of gas-furnaces adapted for manu-
facturing purposes—such as the reduction of
ores, smelting and refining of metals, melting
glass, and like processes—where it is desira-

ble to employ liguid fuels and to-utilize the
heat of combustion and the heat of the waste
products for vaporization of the fuel and gen- |

eration of the gas. |
The main features of the present invention

are, first, the arrangement of the generator

over the crucible or working-chamber, in con-
nection with an interposed mixing-chamber,
whereby the gas and air are intimately Inter-
mineled and projected directly on the mate-

rial in the erucible or working-chamber; sec-

ondly, the relative arrangement of the gener-

ator and flame-throat (or burner) with the feed-

4ac

45

hoppers, whereby the material to be treated,
(ore, &e.,) in falling, is subjected, whilein a di-
vided state, to the direct action of the flame,

&e.; thirdly, the relative arrangement of the

waste-flues leading from the working-cham-
ber and the throat or gas-inlet, whereby a

pressure is maintainable in the working-cham-

ber; and, finally, in specific combinations and

in details of construction, which will herein-

50. 1 will_n{)wproceed to deseribe Il]j’iI]VEI].tjiOlIl |

after more fully appear.

art to which it appertains may apply the same.
In the drawings, A indicates a stack or fur-

1 more specifically, so that others skilled in the

nace with which the vaporizer or generator

‘may be employed, the exterior walls of which
may be of any suitable construction. The 11~
“terior is divided into a cruecible or hearth be-
low, a generator-chamber above, and an inter-

mediate mixing-ehamber.. ~-

@ indicates the crucible or hearth, which oc-
cupies the lower part of the stack, and is prei-
ably oviform, being provided with a charging:-

door, a', snitable trappin o-holes, ¢*,and aslag-
port, &’
hearth ¢ waste-product flues b b extend, and,

From each side of the erucible or

dipping down, unite with the main waste-flue
B, which delivers ‘into the hot-blast oven. C.
At the upper part of the crucible or working:-
chamber, and near the contracted flame-throat
or gas and air port, are inclined channels a’

‘terminating on the exterior in hoppers &

These inclined chaunels and hoppers may be
(and are) employed for the introduction of ore

| and like watter when the furnace is used asa
' reducing - chamber.

When the crucible or
hearth is used for other purposes—as, for in-

stance, melting metals—the eharge may be in--

troduced through door a’. For convenience
in charging the furnace and for like reasons
a gallery, D, may be erected around the far-
nace at the zone of the mixing-chamber.

55. -
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The upper part of the stack A is Gccupied -

by the generator G and air-chamber ¥. This

‘section of thechamber is preferably a flattened

ovoid, the greatest swell or widest portion be-
ing at or near the lower end of .the generator
or opposite the barner,and where the mixing-
chamber H commences. The chamber eon-

2
U

tracts thence down to its junction with the -

| working or erucible chamber, where it forms

a narrow and flatténed flame-throat, £, Such
4 form assists in maintaining pressure in the

mixing-chamber and a forcible projection of .

the mixed air and gas through the throat.

G indicates the generator, which in general

construction may have the form of a cone sus-
pended by its base and terminating in a T-
burner, g, which extends across the flattened

{ air-chamber F atits juncture with the mixing-

chamber H._ The lower face of the burneris
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- Fig. 6.) The interior of the generator is pro-
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~ bers, which are connected above by the open
~Hues ¢’ and below by the dampered flue ¢

4.0
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- the second chamber, where it again dips and

6o

This generator G is suspended centrally of |
- the air-chamber I?, as shown in Figs. 1 and 5,

and obstruct the same, so as to detain the

mixing-chamber is provided a door, %2, which -

2 ' - -' -'2721',‘598-

pierced by a series of fine jet-Holes, ¢'. (See | stack A or working-chamber ¢ at the time of

vided with a series of flanged conical frusta,

9%, which decrease in size from above down- |

ward, and are arranged one above another, so
that the vapor, &c., in its passage through the
generator, must impinge on the inner surface:
of each frustum. Over the upper frustum, ¢?,

receiving - disk, ¢° is placed, which receives
and nebulizes the incoming vapors or fluids.

and the annular air-chamber thus formed con-
nects with the hot-blast pipe I/. Between the
generator and air-chambers (G I¥) and the eru-
cible or working-chamber «, and connecting

the same, is the mixing-chamber H. The gen- |
- eral form of this chamber is a flattened fras-
20
- walls thereof| so as to project across the cham-
‘ber and overlap, are a series of tapering bloeks, -
- h h, of suitable refractory material, which di-

tum with base above, and arranged in the side

vide the mixing-chamber into zigzag passages

mixed gases under pressure, which insures
thorough admixture and perfect combustion
at the throat //. The tapering blocks % are
preferably formed detachable and inserted in:
holes in the side walls, and just above the

serves a double purpose—viz., to remove and
replace the refractory blocks % in repairing the

mixing-chamber, and to ignite the gases, &e., |
at burnerg. At or near the working-chamber
orstack A is erected a hot-blast oven or tower,

divided by a vertical wall, ¢, into two cham-

This tower or hot-blast oven is provided at the
bottom of one chamber with a preliminary far-
nace or fire-chamber, I, and with a flue, K,
that leads by way of a pocket-flue (fully de-
scribed in a former case) to a sunitable ehim-
ney, and at the top of the opposite chamber
with a chimney, ¢, provided with a suitable
damper, ¢, Near the base of the tower or hot-
blast oven C is a door, ¢°, by means of which
access may be had to the tower and the air
and steam pipes arranged therein. |

L indicates the hot air or blast pipe leading
from a fan or blast-engine and provided with a
valve, [, by which the volume of air entering the
pipe 18 controlled. 'This pipe enters the hot- l
blast oven, preferably at or near the top of the
first chamber, and after taking a U form in

the first chamber passes through flue ¢’ into

rises, forming a second U, the upper end of
which extends through the walls of the blast-
oven U, as at L/, and connects with the air-
chamber I, surrounding the generator G. On
the horizontal arm or branch I/ of the hot-
blast pipe is a short stand, 1.2, provided with
a detachable cap or valve, . The function

pipe O oil is pumped or otherwise forced to
‘the generator G in the required quantities.

the initial heating of the same, as will herein-

after more fully appear. .
M indicates a steam-superheater composed

4

of vertical coils arranged in one chamber of

70

the hot-blast oven. Steam is supplied to the
superheater below by a steam-pipe, m, which

| “extends through the main waste-produnct flue
and directly under the inlet-pipe, a perforated |

B, below the working-chamber @, and which is
provided with a suitable valve, m/, and from

‘thesuperheater the steamisconducted through

75

a pipe, m?, to.a globe, N, placed over the gen-

erator and connected therewith by a tube or
tubes, ». In this pipe m? which leads from

the superheater, is‘a valve, m?® for controlling

S0

the amount of steam which shall pass to the

generator G. - | |
- O indicates the oil-supply pipe leading from
a suitable reservoir or source of supply, pro-

vided with a valve, o, for regulating the sup-
ply,and connected with the steam-pipe m?, in-

to which it delivers, as at o', Through this

S99 -

- The furnace and its adjuncts, being con-

strueted substantially as hereinbefore speci-

fied, will operate as follows: The damper in

flue K being closed and those at flue ¢/ and
chimney ¢’being opencd, a fire is started in the
auxiliary fire-chamber I, the products of com-

bustion and heat from which divide and pass

part through one and part through the other

chamber of the hot-blast stove C to the chim-

ney c¢’. This preliminary fire is maintained

until the air-pipes I and superheater M have

ble or working-chamber « of the. stack, and

' the cap or damper I of stand-pipe L? having

been removed, the products of combustion, &e.,
from crucible or hearth a will pass through
the mixing-chamber H and air-chamber F,
around generator G, and through pipes L/ 12
This fire is also maintained until the brick-

I0C

‘been raised to the required temperature. In
‘the meantime a fire of wood, coke, charcoal,
or like material has been started in the cruci-

105
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work of the furnace and mixing-chamber have |

been raised to the desired temperature. When
such time has arrived, the damper or cap is
placed on stand-pipe 1.2, the damper ¢! of chim-
ney ¢’ is closed, as also the damper in flue ¢,

1'1:5

and the damper in flue K is opened, so as to

-establish communication through flue K with

the main chimney. The valve o of the oil-pipe
O is opened, and also the valve m? of steam-
pipe m? to supply the generator with the req-
nisite quantities of oil and steam.  The steam
seizes upon the oil as it enters pipe m?, vapor-
izes the'same, and the mixture then enters gen-
erator (x, where it is thoroughly mixed by fric-
tional contact with the inner surfaces of the
graduoally-decreasing conical -frusta ¢’. This

120
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gas, composed of steam and hydrocarbon va-

pors, 1s thenignited at the T-burner g through
the door 7%, The valve [ of air-pipe 1. is then

opened, and the highly-heated air from the

30

of this pipe L? is to serve as a chimney for the | pipes of the hot-blast oven enters the air-cham-
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~ 30 generation of gas. | YWhere metal is to be melt-

~ hoppers @5

274,598

- per F,' surmundingger_i’emtdr G, through pipe
L/, passes to the T-burner g, and the steam

and hydrocarbon gas and air are thus united

. or combined just at the mixing-chamber H,
g developing high pressure in chamber F. The
pressure from behind thus forces the ignited

- gases through the obsfructed mixing-chamber
H, and causes such a thorough and intimate
admixture of the air with the combustible gases

re that perfect combustionisobtained,anda clear
smokeless flame will be projected foreibly
through the contracted throat A/ upon the
working-hearth «. The products of combus-
tion from the hearth « will pass out through

1g the contracted side flues, b ), into the main

waste-product flue B, thence up one compart-
ment or chamber of tower or hot-blast oven C,
and down the other to the outlet-fiue K, giv-
ing up their waste heat to the air-pipes and

20 superheater shich are arranged in the hot-

blast oven C. As soon as this circulation of
‘the waste products is established the auxiliary
fire in farnace 1 is drawn, and the furnace will
become automatic, the waste heat from the

2z working-chamber « serving to heatthe air and

steam in the preliminary steps, while the radi-
ated heat from the initial combustion in the
working-chamber ¢ will maintain the genera-
tor at the proper temperature for the eifective

ed or refined, it can now be charged onfo

hearth « through door «/; or if ore is to be re- !

duced it can-befed in a divided state through
hopper ¢°, and will thus, in falling, be exposed.
35 to the direct action of the reducing-flame be-

- fore it reaches the bath in the crucible.
It wili be observed that the construction

herein deseribed is partienlarly well adapted.

to the melting of glass, the only change that

4o would be necessary being to place the door &

a little higher up,so as to obtain a deeper eru-

cible or pot. The molten bath, having been

- established in the pot or erucible, conld then

be renewed or maintained by graduallyintro-

45 ducing the fresh batch or mixture through the

The eclear smmokeless flame that

can be obtained would be a great desideratum

 in working the glass, and the molten glass

could, for eonvenience of working, be trapped

=0 out into a side pocket or fountain, where a uni-

form depth of the metal would be obtained and
ropiness be avoided. - -

The advantages of my invention are, first,

the complete utilization of the waste and ra-

ss diated heat in the generation of the gas; see-

ond, the intimate intermingling and combin-

ing of the air with the superheated steam and

hydrocarbons, whereby complete combustion

and a smokeless flameis obtained ; and, third-

6o ly,the forcible projection of the flame upon the

‘hearth, whereby any desired pressure may be

obtained in the working-chamber.

- Wherever hereinbefore or hereinafter the
term “mixing-chamber” occurs I wish to be
65 understood as meaning a chamber haviug 1n-
terrupted or broken channels, which retard

.
{ ing a series of detachable overlapping bricks

i

i

1

and cause the thorongh intermingling. ot the

air and gas, | .
Having thus set forth the nature and ad-

vantages of my invention, whatIeclaim,and de-

sire to secure by Letters PPatent, 18—

1. The commbination, with a working-hearth

or erucible, of a gas-generator located over the

same, and an interposed mixing-chamber,sub-

stantially as aud for the purpose specified.
9, The combination of a working-hearth, a

gas-generator located over the same, and an .

interposed mixing-chamber having a contract-
ed throat at its juneture with the working-
chamber, substantially as and for the purposes
specified. |

3. The combination of a wﬁrki_ng-cha.mbér, |

a gas-generator, an interposed mixzing-cham-

ber, and a series of feed-chutes arranged at or
| near the juneture of the mixing and working

3

75

80 .

chambers, substantially as and for the purpose

specified. - |

4, A gas-farnace having a working-chamber

below, with waste-produet flues leading there-

from, an air-ehamber above, a gas-generator
‘suspended in the air-chamber, and an Inter-

posed mixing-chamber provided with zigzag

projections to insure the intermingling of the

gas and air, substantially as and for the pur-

pose specified. |
5. A mixing-chamber for gas-furnaces, hav-

of refractory material, having free ends ar-
ranged in and projecting from its side walls,
substantially as and for the purpose specified.

6. A hot-blast oven divided info two com-

partments by a vertical wall, said compart-
‘ments communicating above and below, an

auxiliary furnace; and two waste-product flues

communicating with said blast-oven, and a

95
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o

hot-air pipe and superheater arranged in said
oven, sunbstantially as and for the purpose -

specified.

7. In a gas-furnace for metallurgic and like

purposes, a stack having a crucible or hearth,

an air-chamber arranged over the same, & gen-

erator suspended in the air-chamber, and an
interposed mixing-chamber, in combination
with a hot-blast oven having a hot-dir pipe

. which communieates with the air-chamber

over the crucible, a steam-superheater which
communicates with the generator, and a flue
which connects with the waste-product flue
leading from the erucible or hearth, together
with an oil-supply pipe leading to the gener-
ator, substantially as and for the purpose
specified. | *'

IIC
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120

8 Ina fﬁruace% the combination, with the '

working-hearth or erucible, of an air-chamber
located above the same,a generator suspended
therein, and an air-supply pipe communicat-

II25

ing with the air-chamber and provided with a

valved stand or exit pipe, substantially as and

for the purpose specified. | |

9. The combination of a crueible or hearth,
an air-chamber located over the same, a gen-
erator suspended in the air-chamber and pro-

130
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vided at its lower extremity with a nozzle or
- burner, an interposed mixing -chamber hav-
ing detachable projecting fire-brick, and a
door located in the side wall of the mr-cha,m-
ber at its juncture with the mixing-chamber
and opposite the burner, substantially as and |
for the purpose specified.

In testimony whereof I affix my signature, in
presence of two mtuesses, this 14th day of |

Kebruary, 1883.
- HENRY F. HAYDEN
Witnesses:

K. W, RITTER, Jr,
| 0 A. NEALE |
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