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5 Gas-IFurnaces for Manufacturing

(UFFICE.

JAMES HENDERSON, OF NEW YORK, N. Y., ASSIGNOR, BY. MESNE ASSIGY-
MENTS, TO CHARLES G. FRANCKLYN, OF SAME PLACE.

REGULATING GAS-FURNACES USED IN MANUFACTURING IRON AND STEEL.

SPECIFICATION forming part of Letters Patent No. 267,525, dated November 14, 1882,

Application filed April 17, 1830,

(No model.} Patented in England April 13, 1874, No. 1,267,

i

To all whom it may concern : .

Be it known that I, JAMES HENDERSON, of
the city, county, and State of New York, have
made an 1nvention in the Art of Regulating
fron and
Steel, of which the following is a {ull, elear,
and ¢ mat deseription.

- The invention consists in the measuring the
alr supplied to feed to the fuel to generate

1o gas and measuring the air supplied to feed to
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25

burn the gas so generated, and the addition of
caustic lime to Hux the ash of the fuel and
assist the operation.

The drawings represent apparatus for car-
ryingout theprocess in which drawings I'igure
1 is a, longitudinal section. Fig. 2 is a top
view of a reverberatory gas-furnace, showing
manpy parts in broken lines. Fig. 315 a view
of the gas-producer end of saild furnace.

The principal parts of the furnace represent-
ed In the said drawings are the reverberatory
chamber D), the reverberatory arch or roof O,
which surmounts the said chamber, the side
walls, I” P, the fire-bridge I, over which the
flame enteisthe chamber D, the flue J, through
which the spent gases escape, the hearth A,
which holds the material to be treated, and
- the bLlast apparatus M and N, which sapplies
air for producing and air for bummﬁ* the gases

20 used in said furnace.

33

The hearth or bottom A of the farnace is
movable vertically by being mounted on a
table or platform, B, fixed to the upper end of
a hydraulic ram, U, and also has wheels on the
bottom, so that it may be moved away from
or under the arch after being lowered. The
ram U answers the purpose of a pivot, sothat
the hearth may be revolved. Beveled or in-

¢clined projections ¢ are formed at opposite

40 sidesof the movaDble bottom A, which prevents

45

leakage, and when the botfom is raised fit a

corresponding inclined surface made in the
brick-work of the furnace, and at the other
end against the inelined side of a hollow water
bI‘ldﬂ"e or channel, B, as shown at I'ig. 1. The
momble hearth or bottom A is provided with

a lining, d, of refractory waterial, such as fire-
The reagentsare spread over thislining,

clay.
the hearth being lowered and ruan out from

go the arch for tha.t purpose.

The combustible gases employed to heat the -

crude 1ron 1n the reverbemtory chamber D, in

| or homogeneous malleable iron, enter the flue

H. The combustible gases pass from thisflue
to the reverberatory chamber of the furnace
through the flues or apertur s £, wherein they
areimpinged upon and mixed withatmospherie
air, preferably beated to nﬂm] 4009 to 2,0000
Fahrenheit, whereby the 5 are inflamed
or ignited, and after I}clbblli” over the bildge
enter the réverberatory chamber 12, where

erude iron and rewentq having been plfmed -

are acted upon by the ﬂmr-o and the produects
of combustion are convey etl away by the flue
J. The heated air passes mro such Hue or
passage f from the tuyeres g, which communi-

cate at their rear ends with.a pipe, G, leading

from an air-heating stove or apparvatus, (not
shown in the drawings,) which .consists by
preference of a Whitwells air-heating stove,
or any other suitable air-heating apparatus,
which is connected with a pipe le*ulmﬁ to the

blast of eylinder M.
The gas-generator K 1s constructed at one

end of the reverberatory furnace, which gen-
erator isof sufficient size to generate gas sufﬁ-
cient for the furnace.
contained in the generator should be sufficient
to convert the carbonic acid formed by the com-
bustion. at the tuyeres &, where the blast for
cgeneratingthe gasisdelivered,intocarbonicox-

ide as it passes up through thesuperposed fuel,.

which with good bituminous coal may be about
five to six feet or coke six to eight feet above
the level of the tuyeres. When the furnace 1s
in operation thefuel is charged into the gener-
ator at successive intervals through cur-tlﬂht
hoppers L, having the door [ and Tid & so ar-
ranged as to make air-checks, and air-tuyeres
are introduced in it near the lower end, which
are incased in the wall of the gvuerator air-
tight by means of fire-clay, so asto preventes-
capeof airor gases. Thegeneratorisarranged
without a grate atits 1ower end, andair is sup-
plied to the fuel to generate the gases through
the air-tuyeres reterred to. In ordertorun the
oenerator continuously and remove the ash,
caustic lime is charged with the fuel in the
proportion of about two partsof lime to three
partsofsilicaandonepar tof alumina contalned
in the ash of the fuel, the lime forming a flux

- whereby the ash 1s reduced to an easily-fust-

ble slag, which is permitted to ran from the
gas-generator at intervals through the open-

order that it may be converted into cast-steel | ings ¢ ¢, Fig. 3, which are closed air-tight by

o}

The depth of the fuel
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wet fire-clay when the slag 1s not being run |

off.

In order that the oreatest amount of heat
may be obtained from the tuel employed In
the gas-generator, I use a measured volume of
alr to wmbme W1t11 and burn the gas pro-

duced, as an excess of air produces mmplcte_

combustion; but the temperature of the gases
is Jowered tl1elt-by, and the volume or welﬂht
of the waste products ot combustion 18 I'Ll’t-
tively larger, assuming that they escape into
the atmosphere at the same temperatuare, than
when burned with the exact amount of air re-
quired for perfect combustion, and the loss of
heat will be in proportion to the excess. A
deficiency of air to produce complete combus-
tion of all the gases makes a hot flame; buta
portion of the combustible gases are allowed to
escape and become wasted. DBy the useof the
exact quantity of air to produce complete com-
bustion, without an excess of either air or
gases, the greatest heat is obtained trom the
fuel consumed.

When the fuel employed 1n the gas-genera-
toris coke practically free from hydrogen the
coreatest heat obtainable 1s produced by con-
ducting through the tuyeres at the baseof the
gn%-geuerltor an amount of air sufficient to
make carbonic oxide, and supplying at the
tuyeres ¢ a like amount of air to mix with and
burn the gas generated.

To suppiy the measured ailr for producing
the gas aud for burning the gas so produced,
there is provided a blastapparatus, which con-
sists by preference of two air-foreing eylinders,
M and N, of c¢qual eapacity, driven atb equal
speeds by one steam-cylinder direct or by an
equivalent motor. The air from the cylinder
N supplies the gas-generator, and that from
the other cylmder M, is mixed with the gases
produced as they 1@:8{16 {from the gas-geuer-
ator, and are delivered to the furuace thlough
the fluesorpassages f, whereby they are burned
into carbonie acud.

Instead of using two air-compressing eylin-

dels one Or more “than two such (*511[]{161".5 or
fmm may be used, the quantity of air delivered
to the gﬂs-gel_lemtor and the tuyere ¢ being
thenregulated ormeasured by passing through
air-meters placed onein each of the pipeslead-
ing to the gas-producer and tuyeres g.
- When the fuel used in producing the gases
contains hydrogen the resulting gases will re-
quire more air to burn them completely than
is used in the gas-generator, the proportion of
such increase of air being determined by the
character of the gases and the nature of the
flame desired.

The I'evm"bemtm's" chamber here shown may
be provided with a damperin the Hue, through
which the waste "'mdum of cmnbustlon are
conveyed away, in ordertoregulatetheamount
of combustible ﬂ ases 1n the Lh"llI]bL]”‘

The caustic llme added to the fuel 1n the
eenerator enables ash to run off in the form of
Sla o and keeps the generator clear from clog-
gll.]g, so that air can pass through.

|

It is not intended to claim the production
of combustible gases and the burningof them
when the air for producing the gases and for
barning them is supplied {rom a singlesource,
and is divided into two divisions solely by
valves or registers, as they will not accoms-
plish the purpose of this invention—that 1s,
nerfect combustion and economy of tuel com-
bined with the highest temperature—as when
the division of the airis made by valves alone
there is either an excess or deficiency of air
continually oceurring, owing to the frequent

variations in the resistance to be overcome 1n
the generator on account of the constantly-
varying amounts of clinker and ash and dif-
ferent sizes of fuel and different drafts of the
chimney or stack. One pound of carbon

75

80

barned with the exact amount of air (11.6 8g

pounds) for producing perfect combustion
yields about 4,300° Fahrenheit, and wheu one-
half more is used (or 17.4 ])01111(15 of air) the
temperatare is 2,950° IFahrenheit, and when
the air is deficient in the same relative pro-
portion the temperature is about 3,650° IFahr-
enheit, and one-third of the fuel 1s wasted.

As the produaction of cast-steel in reverber-
atory furnaces requires a heat ot about 4,1000°
I‘.:th’@llhelt the necessity of accaracy ot IﬂerlS'
urement of the air and gas is apparent. The
blast - eylinders are provided with sufficient
power to force the alr 1nto the gas-gencrator
at each stroke,and all the saving which theory
indicates is accomplished by the use of two
blast-eylinders acting simultaneously, as here-
inbefore described, which serve as meters to
measure the air ,;m..l supply it to the fuel in
the gas-cenerator, and to burn the gas accord-
ing to the chemical laws 1nvolved.

I am aware that lime has heretofore been
used in a gas-producer to form a slag to melt
the ¢linker, and do not claim the same as new,
excepting when used incombination with meas-
ured volumes of air, as claimed.

What I elaim as new, and desire to secure
by Letters Patent, 18—

1. The process of producing Beat which con-
sists in fluxing the earthy matter of the fuel
in a gas-gener thOI' by the addition of suitable
flux, as dec:cubed, and feeding a measured vol-
ume of air to mcmldebcentmel for generating
oas, and at the same time sapplying the gas
thereby produced with a measnred volume of
air in the proper proportion to produce the
flame desired, substantially as specified and
set forth.

2. The process of producing heat which con-
sists in feeding a measured volame of air to
incandescent fuel for generating gas, and at
the same time sapplying the gas thereby pro-
duced with a measured volume of air in the
proper proportion to producethe flame desired,
substantially as specitied and set forth.

JAMES HENDERSON.

\'-Vitn___esses :
W. L. BENNEDM,
18, B. RENWICK.
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