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Letters Patenrt No. 105,007,

IMPROVEMENT IN APPARATUS

FOR GENERATING AND BURNING GASES IN METAL-
LURGIC FURNACES.

dated July 19, 18?6; antedated July 6, 1870.
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T's alf whom it may concern:

Be it known that I, Josra W, ELLs, of Pittsburg,
in the county of Allegheny and State of Pennsyl-
vania, have made o new and useful invention, having
reference to Furnaces of various kinds, and especially
to that class of furnaces wherein inflammable gascs
are -generated by the slow combustion of earbonaceous
fuel in one eompartnent, which are transmitted to a
place designed for their eombustion, through tubes
arranged within chambers, and heated Dby the cscap-
ing products of said combustion on their way to the
chimney, by which: these gases are heated, and brought
in contactwith currents of atmosphericair, also heated
in a similar manner. |

Hitherto, in all furnaccs of this character, the tubes |

used as gas-passages are placed In a chamber sepa-~
rate and distines from that ocoupied by the air-sup-
plying tubes, by which arrangeument the body of the
outgoing heat or waste products of production is di-
vided, and, consequently, much diminished in heating
power, the greater portion traveling through that pat
or chamber taken up by the gas-tubes. For, as the
pases come from the gencrator quife Liof, the temper-
ature of these tubes inerease, and the flame eventually
tends to that diréction, leaving the air-tubes and their
chiamber eomparatively cool. As these gases are
wholly transmitted through one set of passages with-
out any arrangement for changing them to another, or
cleansing them in case of obstruetion, they, ina short
time, become choked by o filamentous deposit of soot,
or other forms of earbon, so much soas to greatly im-
pede the flow of gas; and seriously interfere with the
proper working of the furnace. |

The nature of my invention consists in arranging
the gas and- air-tubes all within the space of one
chaniber, so that the whole or undivided body of the
outgoing caloric and prodnets of combustion will be
distributed equally avound and among them onits way
to the ehimney, by which arrangement ali the tubes,
those used for supplying air aswell as those employed
for the transmission of gases, will be heated uniforinly
aund alike. |

Another part of my invention consists in arranging
the gas and air-tubes within the heating-chamber in
enel o manner as that the interior of the tubes may

be exanmined at all times from the outside of the ap-

paratus, and, it neecssary, ¢ certain amount of at-
nospherie air allowed to wingle with the gases on their

way through the tubes, and as these tubes are made

in scetions.

Another part of my invention consists in construct-.

ing each section with an enlarged end or bowl, into
which is fitted the

small end of the scetion nexg if,
and so arranging them within the heating-chamber
as that the joints of onc lenigth of tubes will be op--

}

|

posite and rest against the solid portion between the
joiuts of that arranged beside 16, by whiclh they tend fo
support one another, leaving intercented spaeces be-
tween the tubes, forming a tortnous or Jabyrinthian
passage through which the {lame and heated producets
of combustion play while passing through the ¢ham-
Ler on their way to the chimney. |
“Another part of my invention consistsin construct-
ing the furnace with 1ts several tubes, passages, and
datnpers so arranged with relation to each other that,
by changing the position of the dampers, the in going
gases may be directed through the heating-chamber.
around the outside of the tubes, while the heated pro-
dacts of combustion will pass through them on their
way to the chimuney, or aise versd. By this means I
am enabled to burn out all deposits of soot, or other
earhonaceons matter found in the tubes and cham-
ber, as often as may be requisite to secure a perfect
operabion of the furnace. ; |

Another part of my invention consists inthe pecu-
liar construction of the gas-generator, which witl be
hereinafter fully deseribed. .

o enable othiers to understand, make, and use my
improved furnace, I will proceed to deseribe 168 eon-
struction and operation by reference to the accom-
panying drawing, in.which—- | | .

" Figure 1 represents a longitudinal vertical section
through the center of the tube-heating chamber, pas-
sages for gas, air, and damper-chesp.

Figure 2 is a section on & horizontal plane through

the valve-chambers and melting-furnace.

Tigure 3 is a transverse vertical seetion ou a line
through the center of the chimney, showing the gas
and flame-pagsages at that end of the heating-cham-

ber, with their respective dampers, aud view of the

heating-tubes in cluster, |
- Figure 4 represents & portion of one of the gas or
air-tubes, one part being in perspective and the other.
in longitudinal section. L o
Figure 5 is & Jongitudinal vertical section of the
melting-chamber or puddling-furnace. .
Figure 6, trausverse vertical section o’ the sume.
Tigure 7, longitudinal vertical section of the gas-
cenerator. | s |
Having in view the application of my inveuntion to
o furnace for melting and refining of metals, or for
othier purposes where an intense heat is required, I
construct my apparatus by making a long curved
chamber, A, with transverse passages extending across
each end.  In this chamber a series of highly refract-
ory, or heat-sustaining tubes, constructed as herein-
betore stated, is placed, and so arranged with rela-
tion to each other and their respective fiues as that
one end of the gas-tubhes B will enter and corfmuni-

cate with the inside passage C at the rear end of

"
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the echamber, while the other ends of said tubes will
have intercourse with the inside passage D> at the op-
posite end of the cliamber.

LThe other tube B being longer, one of their ends
will project through the inner wall across the inside
passage C, and through the division wall into the out-
side passags I'; while the other ends of this set of
tubes E will pass in like manner through the front
- passage D and its walls to a space or small chamber,
G; closed by a door on the outsile.

Above the front passage D, and on top of the lead-
ing chamber, is a closed archway, forming a valve-
chest, H, through the bottom of which are a couple.
of drop-flues, I1J, one, J, extending-down directly into
that part of the heating-chamber occupied by the

body of tubes, the other into the front transverse

passage-way D, |

A damper, n, made of fire-clay, or other refractory
material, closes one of these flues, and Inay, by means
of the handle K, operated from the outside, be moved
or shifted so as to open that and close thie other.

Under this arch, nearer the chimney, (figs. 2 and
3,) and communicating therewith, but divided from the
valve-chest H by a heavy wall, i3 another valve-chest,

- L, similar in construetion to the one just described,
having within it two flues and a damper operated the
same way; one of these flues, M, leads'into a covered
chamber, N, connected with the passage way D in
front of the short tube B, the other entering in like
manner the large heating-chamber A in the direction
indicated by the dotted linés in fig, 2.

The furnace O, or place designed for the combus:
tion of the gas@s, is built at the side and near the end.
of the heating-chamber A furthest from the chimney |
P, *

At the extreme end.of this furnace are two inlet-
flues; one, R, of them entertng the outside passage-
way I, and the other, R”, entering the inside passage-
way © through channels in the wall of that part of
the heating-chamber, while at the other end of the
furnace is an exit-tlue, 8, which leads, by several
staller flues T T'1 T, under the bed of the melting-
chamber, and thence downward into a channel, U,
continuning into the Dody of the heating-chamber
among the tnbes, |
~ Tor tlie production of combustible
a generator, (tig. 7,) which consists of a Jarge fuel-
chamber lined with fire-brick, the bottom of which
constitutes a bench, V, extending from the back of
the generator to about two-thirds of the distance to-
ward the front. -

Just below the edge of this beneh Vi suspended,
at an angle of forty-five degrees, an apron, W, com-
posed of fire-brick, resting upon an iron plate, X, s0.

gases, I construet

pivoted to the under side of the beneli as to admit '
of its being dropped to bang in a vertical line.

The front wall Y of this generator is sloped down-
ward and inward, so that its lower edge will nearly
meet the apron W when raised to itg proper height.

- Above this slope, and near the top of the genera-
tory is an opéning, Z, furnished with a tightly fitting
door, a. | | | | -

Between this door and the bottom of the front wall
are several stoke-holes b, through which a poker may
ve introduced to stir the fire from time to time.

At the top, and near the back end of tlic generator,
i3 placed a cast-iron hopper, 4, provided witl; 4 nicely-

- fitting cover, ¢, and tilting bottom, £, while at the
other end of the generator is placed exit-pipe, ¢,
for conveying the gases to the heating-chamber,

Theé operation of the entire apparatus is as follows:
~ After a fire has been kindled in the generator, suelh
fuel as is necessary for the production of combustible
gases, preferably small lumps of bituminous coal or
ST S R L T 1__,__;-,, T
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apron and front wall Y.

supply is added

.door e in the front wall,
‘Take for- this purpose,

4 Passage-way among the tubes, the

z, into, and will eseape by

combustion,
“bustion passing through the chamber around the out-
side of said tubes. ' .
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bottom, f, which, when full, is closed by the lid or
cover ¢, and the bottom tilted by means of tle welghted
lever % Leing brought to the position indicated by tiie
dotted lines. ) L

This drops the fuel onto the horizontal bench V a
sufticient depth below to allow a deep layer of coal to
intervene between it and the top. As the fuel accu--..
mulates on this benel), a portion of it slides down for- |
ward onto the inclined apron W, the air necessary to
Support combustion entering the space between the

As the fuel on this Leecomes impoverished, a fresh
to that on the bench by means of the
hopper, which soon tecomes ignited. The apron W'
may then be lowered, and the decom posed fuel, ashes,
clinkers, &e., allowed to fall out. |

The apron Is then raised, and the live eoals on the
bench drawn forward onto ity.as before, by opening the
and introducing a long iromn
when additional fuel may Ue:
supplied, from time to time, through the hopper, as
the circumstances of the case require, o

- After the gencrator has been lieated to a consideys
able degree by the fire within, the walls will radiate
heat on the fresh fuel as it lies on the bencl, and thas
cause a distillatory change, by which the whole of the
available hydrogen, together with a large percentage
of the carbon, is expelled as volatile inflammable hy- -
drocarbon gases. |

As fast as the gasecous matter is eliminated from
the fuel, it ascends through an opening, g, at one enil
of the generator, and escapes through the Lorizontal
pipe m’ to the lLeating apparatus, entering through
the pipe m”, direetly above the gas-valve n, which,
being set as shown at ligs. 1 and 2, allows them to
pass down the flue T into the passage-way D, in front
of the short tubes B, ind through them to the trans-

verse passage-way O at the other end of the heating-

chamber, and from thenee, hy a continuation of said
passage-way, to the furnace or place designated for

| their combustion.

At the saine time atmospheric air may be allowed to
enter the front space G, and pass direct, in the same
Inanner, through the long tubes I, to the furnace,
where the said wrial and gaseous eurrents mingle and
are to be fired. o | |

The heated volatile products, or-spent gases result-
ing from the combustion of the said currents of gas
and air, will flow out of the furnace and into and down
the opening or drop-flue S, through the small horizon-
tal flues T, beneath the basin of the furnace, into a
channel, U, leading into the main heating-chamber
A, and, aiter circulating around the intricate winding -
_ said spent products
will be direeted through a flue, U” at the opposite.
end of the chamber A, and up past the flame-valve
the chimney P,

As these heated produets of combustion play around

the tubes, they arc soon brought to a white heat, and,

as the air and gases pass throngh them, tuch of that
heat will be imparted to the two currents, so that,
when brought together in the furnace and fired, a.
brilliant pure flame and heat of very great intensity
will be produced, which may be applied to the melt-
ing of steel, refining and puddling of iron, and various
other purposes useful in the arts. | | |
I have described the gases and air as passing through
tlre tubes on their way to the place designed for their
and the hot spent produets of sueh coms -

Still, as these passiges and tubes are liable to be-

come choked by an accumulation of soot and other

forms of carbonaccous matter, it is of no slight im-
™ ' * = L] -

T martaree that aama nrovision should be made for i



specting the interior of the tubes, and its removal at
any time without a stoppage of the farnace, or in any |

way affecting the beat.
This T accomplish by having &

for each tube, of a size and-on &
therewith. Dach hole ¢ 1is ftted with a plag, ¥, whick
may be readily removed for that purpose. |

 To burn out all deposits of soot and other matter
that may accumulate in the gas-tubes and passages, L
have so arranged the dampets oOT valves that, by shift-
ing the valve n from the position it appears to occupy
in drawing, figs. 1 and 2, to that indicated by the
dotted lines in fig. 1, and at the same time making &
similar change in the flame-vaive 2, but in a reverse
direction, the gases will be directed into the body of
the heating-chamber around the outside of the tubes,

while the flame and waste produeis arising from the.

combustion of those gases will flow through them, and
thus burn out particles of matter that may tend to
obstruct them. ‘ |

Qhould the operations of the furnace, or any other
cause, require that tlie inflammable gases, as they
come from the generator,

chamber or tubes, tlis may )
gag-valve » 50 as 1o correspond with that of the flame-

valve z, or vice versa, by which the gases will be di-
rected downward through an opening leading into the

[

smoke-chamber N, and thencs upward through one of

thie outlet-Aues ipto the chimney. o

~ Having stated the nature.of 1y invention,
I claim— | 3 B
1. Arranging the gas and air-tubes all within the

space of one chamber, so that the whole or undivided

hady of the outgoing heat.and products of combustion

 will be distribnted-equally around and amon o them on

series of Loles, ¢ 1 1, '

through the wall in front of the xas-tubes B, one hole
line corresponding

be kepb out of the heating-
be done by setting the |

3 .

)
.||

the chimney, by which all the tubes, those
used for supplying air as well as- those employed for
the transmission of gases, will De heated uniformly
and alike, as herein described. | o
2. Arranging the gas and air-tubes within the heat-
ing-chamber;in sucha mannet as that onc end of said
tubes may be exposed, and their interior examined ab
Al times from the outside of the apparatus, in-the
manner deseribed. B S
3. Arranging each section forming the gas and air-

its way to

tubes witlr an enlarged. end Or bowl, into which 13

k

i

tercepted spaces betweel

atted the small end of the section next it, and so ar-
ranging them within the lieating-chamber as that the.

joints of one length of tubes will be opposite, avu rest
against the solid part of that arranged

| heside it, by
which they tend to support one anotlhier, leaving in-
the tubes, in the manner
and for the purpose hereinbefore deseribed. |

4. The arrangement of the gas and air-heating
chamber, with its several tubes, passages, and damp-
ers, so arranged, with relation to each other, that, by
changing. the position of the dampers, the ingoing
gases MAy be.directed through the heating-chamber
arouud the outside of the tubes, while the heated pro-

duets of combustion will pass through them, oF vice

versa, in the manner and for the purpose hereinbefore

set forth. -+ % . |
5. The use,.in the gas-generator, fic. 7, of the fall-

ing apron W, in combination with the bench Y,.con-

siructed and operafing substan.ally as herein. seG

forth. ' o 3

| - JOSTAH W. ELLS.

Witnesses -
J. B. WHALEY,
1. C, K1ER.
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