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(JFFICE.

' JAGOB'EEESE' OF- PITTSBURG PENNSYLVANIA,

PROCESS OF AND APPARATUS FOR REGENERATING AND UTILIZING THE WASTE GASES OF
| - METALLURGICAL FURNACF_S |

SPEG'IFICIATION fﬂrmmg pa,rt of Letters Patent No. 240, 844, da,ted Ma,y 3 188][

Apphc&tmn filed March 11, 1880.

(No model.)

To all whom it may COnCern :

) Be it known that 1, JACOR REEC;I«IJ ot the_.
~eity of Pittsburg, eoun’cy of .Alleghen), and
- State of Pennsylvania, have invented a new
s and useful Impmvemeut in Regenerating and

-Utlhzmﬂ' the Waste (zases of Puddling, Heat-

. ing, and other Metallurgical I I‘umaces and 1
~ .do hereby declare the followmﬂ* to be a full,

~ clear, and exact description thureof reference

10 .bemg had to the 300011]1)‘111}111“’ dmmngs in

which—
~ TFigurel indicates a side elevation of a pud-
dling-furnace embodying my 1mplm*ement
Fig. 2 1s a ground plan of the same.

~Like letters refer to like parts wherex er th ey

. oceur.

In the practme of the ordinary puddlm

- heating, and other metallar gical furnaces, an‘

- 20 enormous waste of heat and fuel takes phce

' 30 for a very short time.

- In the ordinary metallurgical furnaces only
~about ten per cent.of the heat-units of the fuel :
18 utilized, about fifteen per cent. being lost by

~ radiation a,nd seventy-five per cent. passing up

- :i : 25 theflue orstack. Thislatter wasteisdueto 1'»116

- fact that it is necessary to keep up arapid-cireu-
~ lation of the heated air and products of com-
~ bustion, and as the flame passes quickly over

~ thewor king o-chamberitseffects areutilized only
However, by the appli-

'~ cation of blast and the form of fire-chambers

- set forth in Letters Patent granted to me on
| ‘the 5th day of February, 1861 1 have found

that a more perfect combustwn could be se-

- 35 cured, lessening the amount of fuel employed
- -about twenty-five per-cent. to the ton of man-

R ~ ufaetured iron,and that by the adoption of the

40 ber, 1864, a
o fected by utlhzm g a portion of the waste gases,
-amounting to fifty per cent. over the 0rc111'1a,r3

improvement set forth in Letters Patent No.
49,343, granted to me-on the 6th day of Decem-

lllll

still further saving could be ef-

- furnace. In operation, however, both of the

o 1mprovements develaped sermus defects. In

- 45 the first it was found that the introduction of

~ the cold-blast caused the slag to chill as it

formed, and therefore prevented its practical
e operatmn ‘and in the second the great heat of
.~ the flame and gas by expansion & “and contrac- |

5:: tion soon Warped the fan and its mechanism

to an extent that prevented its operatmn.

. Tig. 3
15 18 a longitudinal vertical section of the same.

| ieadﬂy seen that I make a radical departure]

Thelefme, thounh in each of the plecedmg
cases a great saving of fuel was effected dur-
ing the ]Il]]]I:P(I time elthercould be maintained

in .practlcal operation, still the improvements

llave remained inoperative and useless.

The object of my presentinvention is to rem-
edy the defects to which I have referred, to
utilize more fully the waste gases and pmducts _-
ot combustion, and to do away with the costly 6o
stacks at prebent used for puddling, heating, “

1 and other metallargical furnaces.

To this end my mveutlon consists, mamly

int the method of regenerating and a tllmm 2 the

waste gases of nmtallurﬂ‘lcal furnaces—viz., 6g5
first, oxidizing or causing the combustion of
S&ld oaSes '1ftm they lea,ve the working cham- -
ber or hearth and before they reach the fael-
chamber; secondly, passing the carbonie acid
and other products of combustion through a 7o

mass of fuel contained in a closed dmmbel |

and undergoing slow combustion, in order to
regenerate the sameor reducethe (,arbmuc acid
to cmbomc oxide; and, finally,conducting the
hot carbonic oxide and other gases thence to #¢

theworking-chamber, wher eby loss both of fuel
{1 and metal is prevented.

It consists, secondly, in furnaces d,da,pted
to the carrying ouf of such method—viz., a
furnace provided with, first, a metal- workmn 8o

chamber and waste- gas flne leadmﬂ* therefrom

toa combustion-chamber; secondlv,a combus-

‘tion-chamber provided with a tuyere or air-

anect01 forintroducing air to induce combus-

| tion and cirenlation of the waste gases; and, 8g
“thirdly, a closed fuel-chamber mterposed be-
-tween the combustion-chamber and the work-
“ing chamber or hearth, whereby the gases may
be. regenerated or the carbonic’ acid converted

into carbonic oxide before reachm g the work- go

ing-chamber. |
It consists, finall y, in speclﬁc combnmtlons

and arrangements of the elements, as herem-

after more fully set forth.

I will now proceed to describe my invention 05 '
as applied to puddling-furnaces, though it is
not confined thereto, but is apphcmble t@ vam-' B

ous metallurgical operations.

By an inspection of the drawings it wztll be '

in the form of construction of the iurnace in

| that the ordinary stack is dlspen sed with, ThIS .
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An aperture, ¢, at or near the bottom, allows
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" Og, which is forced into and through the fuel
6o

- fuel in the fire-chamber, and this operation is

ward portion of the furnace-roof. This damper

“c¢himney may be provided overthlsﬂue tocarry

A fire

“from the upper 1}01‘ﬁ0n\0¥ the fiirnace to sup-

to the forward part of the furnace, and from

~conduit,1into and through the fuel or fire cham-
ber.

ficient degree, the oxygen of the blast unites

~acid, which is again recarburized and changed

tion or by escaping through apertures in the
sides or roof of the furnace is utilized.

g ' * 240,844

is done because I intend to have little, if any,
waste products of combustion, and therefore
its presence 1s unnecessary.

In Ifig. 3, a indicates the working-chamber
of the furnace.

e indicates the fire (fuel) chamber, which is
substantially the same as shown in the patents
hereinbefore referred to. Below the level of

the working-chamber the diameter of the fire- !

chamber is gradually reduced, the sides slop-
ing toward each other. No grate-bars are
used, and the bottom of the chamber is closed.

the melted clinker to run from the farnace as
fast as.it accumulates in the bottom of the fire-
chamber.

I indicates a blast-tuyere extending through
the furnace-tlue, its end projecting into the
flared mouth of a blast-flue, G, which extends
under the working-chamber ¢ from the flue to
the fire-chamber of the furnace.

H indicates a damper over a flue at the for-

is adjusted by aspring, weight, or other suita-
ble means, so that it may open when a plenum
of gases existsin the furnace, and close wheun
the pressure 18 relieved. A tight sheet-iron

off such excess of gases, it' desired.

The Gpera,tlon of myinventionis as follows:
15 kindled 1n the fuel or fire chamber,
and the smoke and products of combustion as-
cend and begin tofill the upper portion of the
furnace. The damper is then closed to confine
the smoke and gases in the furnace, and blast
is admitted through the tuyere into the con-
duit, causing a partml vacuum at its mouth
and dra,wmﬂ the air, smoke, and gases down

ply the deficiency. The smoke and gases rush
into the condunit and are driven by the blast
into and through the fuel in the fire-chamber,
and again pass upward into the furnace, over
the metal orworking chamber,and down again
into the condunit, where they are supplied with
fresh oxygen an d foreed back into and through
the fire in the fire-chamber, so thata constant
circulation is obtained from the fuel-chamber

the forward part of the furnace, through the

As soon as the tcmperature of the smoke
and products of combustion is raised to a suf-

rapidly with them, fmd combustion takes place
in the conduit, a high temperature forming C

in the fire-chamber and reduced to OO which
passesover the metal chamber and down agaln
into the conduit, where it is provided with a
fresh supply of oxygen, again forming carbonic
to carbomc omde as 1t 1s forced through the

repeated until all the heat not lost by radia-

In ordinary metallurgical furnaces the fuel-
chamber 1s the only place where combustion
takes place, and in cases where combustion
takes place over the metal or working cham-
ber carbonie acid 1s formed, which rapidly
wastes the metal; but in the operation of my
invention I produce carbonic oxide in the fuel-
chamber, and after ufilizing i1t in the metal-

‘working chamber I supply the gas with oxy-

gen and produece carbonie acid, thus develop-
ing a maximum amount of caloric, and then
force it into and through the fuel, producing
the quality and temperature of gas required in
the metal-working chamber.

A distinguishing characteristic of this sys-
tem of developing caloric from fuel is that com-
bustion proper, in which the efficient caloric
I1s developed, does not take place either in the
fuel or over the metal chamber, the fuel or fire
chamber being really a reducing-chamber for
reducing the carbonic acid to carbonie oxide,
no effective heat being developed there; or, in
other words, the effective heat 1s developed In
the condnit in the production of carbonic acid.
Whenanoxidizing lameisrequired the amount
of blast 1s 1ncreased, or the depth of fuel in the
fire-chamber may be diminshed. When a car-
burizing flame at a medium temperature is de-
sired tlle depth of the fuel should be inereased
and the quantity of blast decreased, so as to
produce CO, and if carbonic¢ oxide and some
free carbon i1s required theamount of the blast
should still further be reduced and some fresh
coal put upon the fire. Inany case care must
be taken not to blow any more airinto the fur-
nace than is required to produce the required
quality of gas and to supply the depletlon of
the same.

The advantages of my mveutlon are, first, it
dispenses with the ordinary stack, saving from
$900 to $300 in first cost, and lesaemn g re-
pairs tothefurnace; secondly, by the use of my
invention & plenum or a pressure of the gases
1s obtained in the furnace which exceeds the
external pressure of the air, and consequently
the indraft of air through crevices at the door,
sides, or roof of the furnace, and waste of the
metal is largely prevented.

I am aware that furnaces have heretofore
been so constructed that the gases and pro-
ducts of combustion from the working-cham-
ber and stack were conducted back into the
fire-chamber above the incandescent fuel; but
this resulted in 1ts conversion into carbonic

actd, 1 which condifion it passed over the
metal in the working-chamber, inducing oxi- -

dation or waste of mefal. I am also aware
thatthe gasesand productsof combustion have
been drawn from the working-chamber and
stack mingled with air or steam, or both, and
sald admixture forced into the incandescent
fuelin the fire-chamber and consumed therein;
but such method results in waste of fuel and
the production of carbonic acid; and I am also

-aware that the waste gases from the top of
a blast-furnace have been conducted to the

tuyeres and consumed in the hearth ot the
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 stack, and this is, in & measure, the same in ef-

IO

fect as that last referred to. Therefore I donot

claim either of the foregoing methods of utiliz-

- 1ng the waste products of combustion; but,

Havmo* thus described my 1m*ent10n Wh’Lt

I claim, fmd desn*e to secure by Letters Pat-

ent, IS— |

1 The method herem descﬂbed of utilizin ot
- and regenerating the waste gases of metallar-
_-gwal furnaces, the same consisting, essentially,

in the followmg steps: first, supplying a sufli-
~cient volume of air thereto to oxidize the same
after they leave the working-chamber, and to

. cause the complete combustion of the waste
1% &
| ondly, passing the carbonic acid and other pro-
ducts of said combustion through a mass of
- fuel undergoing slow combustion in a closed

ases befere they reach the fuel-chamber; sec-

- chamber, in order to regenerate said products

20

or reduce the carbonie acid to carbonic oxide,
. and thence conducting the highly-heated

| oAs8es
thus obtained through

chamber, the circulation being continuously

_'mamtamed substantially as and for the pur-
pose Speclﬁed - |
2. The combination,in rLmet"l,llmglc furnace,

~ of the following elements: first, a metal-work-
~ing chamber md flue leading therefrom to a
combustion - chamber ; secondly, a conduit or
3o combustion-chamber provided with an air-in-.
- jector or tuyere of such capacity as to supply

- sufficient air to .insure complete combustion,
~ and connecting with the waste-gas flue of the

the metal- working

Lo

! metal-working chamber; and, thifd]ly,- a closed
fuel-chamber interposed beiween the conduit

35

or combustion chamber and the metal-working

| chamber, and connecting with both, the sev-

eral elements relativel y arranged as speclﬁed -

and adapted to opera te substantlall v as SpBCI

fied.

40

3. In a metallargic heabmo* or puddlmg fur- -

nace having a workmg chamber and a waste-

gas flue leading ‘to a combustion-chamber, a

relief-pressure valve or damper arranged in
the waste-gas flue, and in combination with

the metal- workmfr and combustion chamber,
substantially as and for the purpose speclﬁed

y

4. In a metallurgic furnace, the combination

of the metal-working chamber a, the waste-pro-
duct flue leading therefrom to the condult or

combustion chamber G, and provided with the

weighted valve or damper H, the conduit or
combustion chamber G, arranged below and
beneath the metal-working chamber ¢, and pro-

vided with air-injector or tuyere If, and the

closed fuel-chamber ¢, interposed between the

‘combustion-chamber 'and the metal-working
i chamber, substantially as ‘md for the purpose

Speclﬁed
In testimony whereo[ 1 have hereunto set
my hand this 24th day of March, 1881.
J ACOB REESE.
Witnesses: - |
FrRANK M. REESE
WALTER REESE.
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