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To all whom it may concern : |

Be it known that I, SIMEON BISSELL, citi-
zen of the United Stat es, residing at Plttsburﬁ
in the county of Alleﬂheny and State of Pen11~
sylvania, have invented a new and Improved
Metallm*ﬂ ical Furnace, of which the followmn
18 4 sl)eclﬁcat1011 |

The object of my invention is to 1:)10171(1(3 a

superior mreans whereby crude iron may be

1apldly melted, purified, and converted into
various grades of steel or fibrous wrought- -1ron;

~and for the accomplishment of my purpose it

1S better that the furnace shounld be so con-

- structed as to obtain the oreatest amount of

15

heat from a given quantity of fuel, and that

~ such heat should be as free as possible from

20

matter that may act injuriously upon the iron.

To this end I prefer a furnace that is construct-

ed to make and consume gaseous luel, and is

provided with one or mom ‘‘reg enemtms” |

applied to receive the waste heat and subse-
quently communiecate the same to the air sup-

- porting combustion.

25

My invention relates; amouﬂ ‘other thmgs
to a furnace provided w ith a SLlltELble chamber
for producing gaseous fuel by a slow combus-
tion or dry dlstlllatlon of carbonaceous mat-

ter, which gaseous fuel, on being ellmmmted |
is conducted directly into a meliting or metal-

working chamber, mingled with a requisite
qtnntlty of air heated to a degree Of tempera-
turenecessary for bringing ab outa perfect com-

~bustion and- ﬂenemtmg an intense flame, the

40

50

dﬂublL (*hcunbered 1'00911913‘[01'

superfluous heat or unused products of com-
bustion passing from thence into and through
a regenerator or third chamber filled with
openly-wmnned fire-brick or other refractory
material, eventually escaping by way of the
ehlmney Heretofore all such regenerators
have been constructed rigidly 111111101?*11)10 re-
qlm 1ng an intricate sy stein of flues, (..mnper
Lh?’(b& and valve-chests to bring about‘whmwe

111 the culrent of air irom a cool reg ener’btorf

to one containing greater heat, whlch trans-
fer reverses the c.11 ection of the current of air,
s0 that it enters first at one end of the mrn’we

and then at the other, which for many pur-
poses is disadvantageous and inconvenient.

The first part of my invention consists of
a stationary furnace, in eombination with a

so construeted |

las to admit of being rotated the requisite dis-

tance to bring one of its chambers into that

position wheruby the air for supporting com-
bustion shall pass through it on its way to the

furnace, and. the other ch%mber in such posi-

tion that the flame and heated products of
| combustion escaping. from the furnace shall

go through”it before entering the chimney,
and when such chamber becomes ‘intensely
hot the regenerator may be turned or rotated
till its chambels reciprocally change places

with relation to the furnace and the chm'mey
‘80 that the current of ingoing air is caused to

traverse the heated c]nmbef and the flame
through the one which the air previously
pqssed through, and thus the chambers are
alternately heated and impart their heat to

the alr without requiring an alteration in the

direction of the current.

The second part of my invention eenmsts n -

a combination, with the melting or working
chamber of a gas -burning regenerative metal-
lurgical furnace, of one or more tuyeres so ar--

| ranﬂed with respect thereto that a powerful-

blast of air, either by itself or mingled with

other nnt”uel may be forced upon and into a

body of molten metal contained within such
chamber, which blast, by means of suitable
valves, lll‘Ly be reg ulated controlled, and
adapted to the 1'eq1111‘ement% of making Steel

39

.'(;30

70

75

80

or admitted with a force sufficient to dlsturb -

and agitate the molten iron enough for reduc-

ing it to a condition known as ‘‘puddle-ball,’’

thus avolding physical labor incident to the .
malking of fibrous wrought-iron by the ordi- _

nary puddlm process.

To enable others to fully 1111derstand my in-

vention, I will proceed to describe it by ref-
erence to the accompanying drawings, W]lel e-.
11—

90

Figure 1 repr esents a side elevation of my .

improved metallargical furnace; I'ig. 2, a ecen-

tral longitudinal vertical section th(;reof Fig.

3y & top view, partly in horizontal sectlon Fig.
4 a transverse vertical section taken throunh
the melting or working chamber and one of
118 tuyeres Tig. 5, an end view of the regen-
erator, 1ts Sheﬂ partly broken ¢ away to e“{hlblt

the '1111301'101'

- Myinventionis applic&ble to a furnace burn-

95

100

ing solid fuel; but I prefer to apply it to one




."_60

~wherein a gaseous fuel is used, and to-that |

10

20

~communicating with the gas-inlet d.

end I erect a gas- producer, @, of suitable size
and form, and connect therewmh a furnace, b,

Thaving. a circular basin, ¢, and provide the

same with the usual port 0r passage-way, d,

for the gas and outlet e for the waste ploducts |

of combustmn and 1n addition thereto with &
lhorizontal &II‘W'Ly

combustion-chamber b into a vertlcql flue, g,

this furnace, between it and the chimney A, is
arranged my improved regenerator, the 511611

of which is constructed of strong iron plates
riveted together to form a large drum- shaped -

vessel, £, throughﬁeaeh head of which are two
oblong holés, m m. This shell is lined with

highly refractory material, and is provided

with a strong wall, n, extending {rom side to
side across its axis to form two semicircular

-chambers, p, each being filled with. fire-brick,

~arranged in open order to leave small mter

stices between them, arranged in such a man-
ner as to constitute a number of sinuous and.

tortuous passage - ways throughout. Care
should be taken to have the bricks well se-

- cured to prevent displacement by rotation of

“the regenerator.

Around this drum-shaped

~ vessel L, and near cach end thereof, is a stout

20

1iron band, s, or circular tread- correspondnw
with the ﬂl‘OOVGS 1n four small anti- fr]_ctmn

" wheels, ¢ t upon which the vessel rests, moves,
cand is omded while. being rotated, Wthh T0-

35

_tation may be brought about by SIllt‘Lblb oear-
(iNg Or any means found In_practice more ef-
fective or. expeditious by which a partial or
- complete rotation may be given.

This regen-
erator 1s to be arranged Wlth relation to the

furnace, so that when working one of the holes

40 .
- flue e of the combustion-chamber ¢ and the

45

m nearest 1ts axis shall coincide with the exit-

other hole m with the air-passage 7 under-
neath. One of the holesm in the opposite end
of the regenerator, when brought to that point,
will correslz)ond to the flue of the chimney h,
while the other hole will be open to the at-

- mosphere.

Thereg enemtor hfwmﬂ been consi T 11cted and

combmed with the fur nace, as shown and set

50

55

forth, and a fire built in the producer or gas-
retort «, and its walls brought to a proper
heat, fresh coal 18 to be introduced through

~ the h0pp'er w, and sufficient air admitted to
-sustain a slow combustion of the coal,

and
thereby generate rich combustible gases, W ‘hich

Pass throuﬂh the gas-channel d and enter the |

combustlon champer cat alow heat, mingling
with the air entering by way of the vertical

- passage g, producmﬂ a Hlame that, after trav-
ersing the combustion-chamber, passes out by

the exit-flue 1into that portlon of the regener-
ator in a position to receive it, and, after

~coursing through the sinuous 111terstlces be-

tween the bricks, escapes by way of the chim-
ney. As soon as these bricks become highly
heated, the regenerator may be revolved to

change the relative position of its chambers, |

£, extending from the rear |
end of the furnace undemeath the basin of the

Back Of

direction around thesides of the basin.

a running

~working chamber having

. 286,110

et

whereby the ingoing air is compelled to trav-
erse the he&ted mass of brick-work, and by

this means have its temperature mlsed to
nearly the same degree, which, on reaching
the imflammable gases lezwlnﬂ the producer

brings about a better combustlon and inten- -

sifies the flamne, causing the interior of the
melting and working “chamber
highly heated. 'Upon the superfluous. pro-
ducts of this violent combustion entering the
regenerator, the second pile of bricks are in

| turn heated, ‘but to agoreater degree and sooner
than the ﬁrst SO t]nt by the time those

through which the alris passing havesomewhat

to become

70

75

30

cooled the second chamber- nny be brought

into acblon and made to do duty in 11111)‘1113 |

mg their 111(31@'1%(1 tempemtur to the ingo-

ing air.

This furnace 1s pr ovided with a door, z, that
leads into its melting and working ,chmnber

the basin ¢ of which is cireular and prefe’mbly- '

| saucer-shaped, and through each side thereof

is arranged at a downward inclination a wa-
ter-tuyere, ¥, located above the molten metal
and at right angles to a line drawn through
the center of the basin and lengthwise of the
furnace, and otherwise soplaced that the blast
1ssuing therefrom will take a forced circular
These
tuyeres y are provided with the usual inlet, i

00

and outlet +—pipes for supplying them with

spect, outside of the use I make of them, are
nowise different from those of 01‘(11n%1*y con-
struction. Insertedineach tlwere is the noz-
zle 5 of a blast-pipe, {, that is furnished with

Clll‘blltlty and force of blast. And, in addition
to the air-pipe I, the nozzles are Sevel"ﬂly Pro-

vided with a small steam- -supply pipe, #, and
valve v, for purposes hereinafter set forth..

To ]essen or stop the current of heated air
passing Into the furnace, a sliding damper, 0,

1s arrangedin the air-passage / at any conven-,

i'ent--pqint between the regenerator and the
combustion-chamber. -

Theseveral parts of my improved metallur- '

oical furnace having been constructed, com-

bined, and arranged with respect to each othex

as shown and set forth, and the melting or

sary degree of heat, pig-iron or other charac-
ter of ferruginous metal to be operated on is
to be introduced within the melting-chamber
in a quantity sufficient to make a ‘‘charge’’
consistent with the size of the furnace, which
metal will soon be brought to a molten condi-

tion so fluid as to be readily penetrated by a

concentrated strong blast of air directed upon
its surface. When the metal 18 in this condi-
tion, 1f a sufficiently strong blast of air be
forced through the tuyeres, it will not only

penetrate the molten mass, but, owing to their

attained the neces-

stream of water—and in that re-

100

‘avalve, q, for ‘L(lllllttlllﬂ and controlling the

105

110,

115

126

peculiar arrangement thereto, will cause such -

molten iron to circulate around the furnace-
basin with a lively agitated swirl, thereby so

disturbing and stirring it up that every par-




ticle of the iron will in ashort time be brought
under the influence of the flame; and such is
the affinity of oxygen for highly-heated car-
bon that the full force of the blast cannot be

5 continued very long before most of the carbon
and foreign matter contained within the iron

1s either dissipated or converted into gaseous
oxide that passes away. As this takes place
the metal becomes finer by degrees, reduced,

10 as it were, to astate of incoherent sand. "When
In this condition, if the blast be shut off or
lessened and the heat augmented, the particles

of metal will begin to agglutinate, and nothing
remains but to gather the iron into balls,which

15 are subsequently removed and taken away to

undergo the usual operation of squeezing and
rolling necessary to condense, shape, and fit it
for the market as fibrous wrought-iron.. When
low-grade steel is to'be the product, the fluid

20 mass of molten metal may be gently or vio-
lently stirred by means of either a hot or cold
blast, and a small jet of steam may be momen-
tarily admitted, either by itself or with the
blast, which, on coming in contact with the

b
il

ontained therein and form sulphureted-hy-
drogen gas that escapes on being disengaged;
andwhen at any period of the process a smoky
or carbonizing flame is desirable, the same

30 may be had by closing the hot-air passage lead-

ing from the regenerator to the combustion-
~chamber.  As crude iron containg much more

carbon than is found in steel, the blast is prin-

cipally employed to combine with and elimi-
35 nate the excess; but asno rule hasbeen estab-
lished or plan laid downfor determining the
precise period when the amount of carbon
has been removed from the molten iron to
leave it with the exact quantity suitable for

40 steel, it becomes wholly a matter of test and |
experience, varying greatly with the charac- |

‘molten iron, will combine with the sulphur

{

ter and quality of iron, and for that reason
cannot be deseribed or set down with any de-
gree of certainty in this specification. . .
It is apparent that when natural gas or gas 45

previously produced and stored in a reservoir

is used the producer, in connection with the
working-chamber, may be dispensed with.
The purpose of revolving the generator is

merely to change the position of its ¢chambers 5o

when the one through which the air passes be-
comes cool, so as to effect a transfer of the

‘same from one position to the other; and while

I prefer the construction shown, I claim, .

broadly, the combination by which this result 55

may be obtained.

Having thus described my improved metal-
lurgical furnace and the mode of treating iron
therein, 1 claim— . S |

1. The combination, with a gas-producer 6o
and the working-chamber of a furnace, of a
revoluble regenerator -and means of rotating

the same, substantially as deseribedl.

2. The combination, inametallurgic furnace,
of a gas-producer, a metal-working chamber 65

provided with side tuyeres, and a revoluble

regenerator connected with the producer and
working-chamber, substantially as deseribed.

Oy

3. 'he combination of a gas-producer, «a

metal-working chamber provided with side 70

tuyeres, a regenerator and means for rotating
1t, and connections, as deseribed. |

4. The combination of the working-chamber
of a furnace with a movable regenerator capa-
ble of having its chambers shifted to afford 75
passage for the inflowing air and outflowing
produets of combustion alternately, substan-
tially as and for the purposes deseribed.

| SIMEON BISSELL.

Witnesses: -
S Josriam W, ELrs,

I. C. PERSHING.
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