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AMOS L. CARLETON, OF HARTFORD, CONNECTICUT.

FURNACE FOR FORM] NG CAST METAL.

SPEGIFICATION formmg pmt of Letters Patent No. 598 694, da,ted February 8, 1898.
011g1m1 mpplmatmn filed J ul}r 10, 1897, Serial No. 644 040. Divided and this &ppllﬁ&tlﬂn ﬁled Octoher 30, 1897, Se:tml No,

656, 921

(No.model,)

1o all whom it may canc@rn.
Be it known that I, Amos L. CARLETON a

citizen of the United States, residing in IIal t-
ford, in the county of Hartford and State of

Oonnectmut have invented certain new and

useful Implovements in Furnaces for Form-
ing Cast Metal, of whleh the followmﬂ* is a
Spe(}lﬁ(}&tl()]l | -

This invention relates to fur na,e.es for fm m-

ing cast metal; andithas for its main obJect

) the provision of an improved cupola for form-

20

3°

ing refined cast-iron.

Thls application is in the natule of a lel—

No. 644,040, and embraces as its subj ect mat-

ter an 1mproved cupola adapted for carly-'
ing out the process described in sald pmol.'
appheatlon o |

My improved appalatus 18 mtended to COn-~

stitute a means for producing from serap and.

pig metal and especially from the lower and
cheaper orades of these materials a refined
cast-ironin thenatureof a homogeneous metal
containing less combined carbon than is pres-

ent in ordumw cast-iron, a smaller percent-
age of sulfur, and posqessuw more of the char--
acteristics of malleable i iron and mild steel—

viz., ductility, malleability, and toughness—

| __than of cast-iron usually employed in foun- |
dry-work. In forming such a refined cast-
iron I employ in conneetlon with the usual-

air-blast a gas or vaporous medium which
will comblne with the oxygen of the air-blast

and by means of which: an excessively high

reducing heat may be obtained and sustmned :
within the zone of fusion of the cupola,nearly
all of the sulfur and other impurities which

1t 18 found difficult to eliminate by means of

40

serap 1educed to pure iron and not wasted in

45

the carbon than 113 has been possﬂole to. do

~ heretofore.

.50

As is Well' known the oxyh}dro en- ﬂame_:

is the most intense heat that can be obtained
by the union of elementary gases or com-
pounds, and by reason of the large volume of
hydr()ﬂ en whlch is |24 esent dm ing combustlon

it 18 an exceptmnall} good reducing-flame;

and the process which I make use of for ob-
taining refined cast-iron having some of the

propeér t1es of malleable iron and mild steel is

based principally upon these facts, and em-

bodies as its essential features the bummﬂ* |

of the charge in the cupola and the fusing of
the metal. thel ein by means of an oxyhydl 0-
gen-blast preferably containing an excess of
hydl ogen or, if not an excess, as much as will
combme with the oxygen of the air-blast

In pmetwe I have found it to be most ad-

blast for obtaining the oxyhydrogen-flame by

'deeompounw a ;|et or jets of steam introduced
| into the zone of fusion of the furnace or cu-

pola and impinging upon the incandescent

55
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“when the latter is introduced into the cupola,

. ‘as through the twyers, at the proper pressure.
sion of that filed by me July 10,1897, Serial | -

vantageous to supply the oxygen of the air- .

carbon of the fuel with which the cupola is

ficient to decompose the vapor of
the steam, and the nascent hydrogen as soon
as it-is set free unites with the oxygen of the

air-blast, which is introduced through the
twyersin large quantities and under pressure,

charged. The heat in the furnace is, of
course; su

b

the ignition of these gases producing combus- -

‘tion undel much better conchtlons
It is the principal object of my present in-
vention to provide an apparatus in which the

supply of air and steam may be utilized to

the best advantage and the flow properly
regulated, and in the ‘construction shown in -
| --the dr awmﬁs I have illustrated an apparatus
‘in which the alr -and the steam are allowed
to enter the furnace from a supply device at
| points near the center of the cupola, the ad-

‘| mission-ports being so located as to facilitate
- the old process being burned out by this high |

| commingling of the air ‘and the steam and
reducing heat and the ferric oxid of the rusty '

| consequently the creation of an oxyhydrogen
| atmosphere, by means of which an oxyhydro-
the slag, this reducing action being of.sucha | gen:flame may be sustamed within the walls
character, moreover, as to cause the burning

outfrom the char ge of & greater proportion of |

Of*"SEle cupol& |
CAsitis obvious that the opemnﬂ' Or open-

30
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ingsin each of the supply-pipes through which

air and steam are admitted Would become
-clogged if the discharge ends of said pipes

were so disposed as to receive the entire pres- =

sure of the mass of melted metal, ore, and flux

100

in the charge, I have prowded herein a de-
,_mce for p1otect1nfr these dlschm we-opemnﬂ's -
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from the downward pressure of the super-
posed mass, this device being preferably in
the form of a cap of refractory material of a
diameter sufficient to protect the openings or
perforations through which the air and the
steam enter the interior of the cupola.
will be understood, of course, that such a de-
vice as this may be employed for many dit-
ferent purposes in connection with a furnace
in- which it 1s desired to mix two or more
gaseous or vaporous media prior to 1gnition
thereof; but it is especially applicable for use

in connection with an oxyhydrogen-supply

device, substantially of the type hereinbe-

fore shown, for use in a cupola for carrying

into eifect the process described fully 1n de-
tall in my prior application hereinbefore re-
ferred to and which has been outlined more
briefly herein.

In the drawings accompanying and form-
ing part of this specification,Figure 11s aside
elevation of the lower portion of a cupola
constructed 1n accordance with my present
invention. Iig. 2 is an enlarged horizontal
section taken in line 2 2, Ifig. 1, and illus-
trates the preferred construction of supply
device through which steam is admitted to
the interior of the cupola; and Fig. 3 1s a
similar view on line 3 3, IFig. 1, of the supply
device through which the- a.ir-blast is admit-
ted into the furnace.

Similar characters designate like parts in
all the figures of the drawings.

C designates the body portion of the cu-
pola, which, except as to the features herein-
after particularly specified, may be of the
usual construction,and B designates the usual
alr-blast belt, to which air may be supplied
at any suitable pressure, as by means of a
blower. (Not shown.) |

Another air-blast pipe is illustrated at B’
and enters the cupola from the under side

- through the hearth 7 thereof, the belt-pipe B

- pipes 2.

55
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being, however, in connection with the twyers
t in the usual manner through connection-
>1x of these twyers and pipes are
shown in the present case, although,of course,
any desired number may be used. Atitsup-
per end, where the air-blast pipe B’ enters
the cupola, 1t 1s covered with suitable heat-
resisting material-——such as a coating 3, of
fire-clay—and the pipe and fire-clay are trans-
versely perforated to form a circuit of air-
supplying openings 4,through which the blast

of air is admitted to the cupola, near the cen-

ter thereol. "These openings 4 may be some-
what flaring at the outer ends thereof, so as
to prevent clogging due to an influx of mol-
ten material in the cupola. At its upper end

the air-blast pipe B' may be sealed by a heat-

resisting plug 5, which may also be of fire-
clay and through which in this instance will

- pass a pipe for delivering into the interior of

the cupola a blast of steam or other gaseous
medium containing hydrogen. The steam-

blast may be derived from any suitable source,

and 1n the present construction of the appa-

It

[

1
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ratus employed for carrying out my process
it will be delivered into the cupola through
transverse openings 6 in a pipe 10, passing
through the plug 5 and sealed thereinto. This
Ste{«bm admission pipe may be disposed en-
tirely within the air-blast pipe B’ and will be
suitably connected with a source of steams-
supply—as, for instance, by means of the
pipes 7,8, and 9. The openings 6 in the pipe
10 should be of considerably smaller diame-

ter than the internal diameter of the pipe

through which steam is conveyed to the cu-
pola from the boiler or other source of sup-
ply. The openings 6 are flared in substan-
tially the same manner as those shown at 4
and for the same purpose. Moreover,.1n or-
der to relieve the pressure of the char ge at
the air and steam outlet openings as far as it
is possible to do so I provide, in. connection
with the steam and air blast device, a cap,
such as ¢, located above the discharge ends
of the air-blast pipe B’ and the steam-pipe 10,
this cap being also of refractory material and
of sufficient dlametel to relieve a consider-
able portion of the pressure of the superposed
charge, which otherwise would tend to force
its way into the openings 4 and 6 and clog
them.

Although the apparatus just deseribed 1s
sufficient for the purpose of supplying air
and steam to the interior of the cupola some
means should be provided for controlling the
flow of air and steam into the charge, and

“especially the volume of steam so admitted,

as if the steam were allowed to enter the
furnace in large quantities uncontrolled and
atfull pressure > the volume of ‘hydrogen given
off by the decomposition of the stea,m Would
be so great as to tend to extinguish the fire
in 1311e cupola, and hence check or stop the
operation thereof. ¥or this reason and for

the further reason that, on the other hand, it~
is desirable to supply to the char ge as lar ge

a volume of hydrogen gas (zmd hence of
steam) as the oxygen or the air-blast can
unite with, I deem it essential to control or
regulate the quantity of the steam admitted
into the cupola and to provide for this pur-
pose a suitable device or devices for regulat-
ing the flow of the steam through the pipes
by which it gains enfrance into the furnace.
Hence I have shown at v a regulator for con-

trolling such flow of steam, this regulator

being, in the construction shown in Fig. 1,
in the form of a wheel-valve in the steam-
pipe 7, although it will be. obvious that any
other smtable type of regulator might be em-
ployed and that it might be 1oeated at any
other point so long as tlle same result 1s ob-
tained.

I have also shown at V another valve or
gate in the nature of a slide, by means of
which the supply of air through the pipe B’
may be regulated.

In opelatmﬂ‘ my 1mproved apparatus the
cupola is first charged in the usual manner,
and after the fire has been started the air-
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blast is turned on and also the stea,m bl%st

~ the supply of steam being continued and

10

properly regulated until the char oe is melted

and the flames above the molten iron showa
distinect hydm en color, when substantially

all of the impurities will have been burned out.

Having described my invention, I claim——

The eombmatlon with &cupola, of an air-
blast pipe communicatin g with the interior
of the cupola and having an upwardly-ex-
tending transversely - pelforated discharge

end; a steam blast pipe - within the au-b]ast

| pipe and also having an upwaldly-extendmﬂ'. |
*tmnsversely-pmfomted discharge end in po-
‘gition to permit commingling of the air and
‘the steam; a cap above the dlschawe ends
~of said pipes and in position to reheve the
pressure of the charge at such point; and

means for COIlTJlOlhDG' the flow of alr and

steam through sald pipes.

AMOS L. CARLETON.

Witnesses:
Wu. H. BLODGETT
HEATH SUTHERLAND
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