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TO WILLIAM MOLLDR OF NEW YORK N. Y.

'_QMPR..ovEM:E:NT IN BLAST APPARATUS FOR FURN A-'c-E_sf;

'!

Speclﬁeetlen fermmg pa,rt ef Letters Petent No. 17 7.028, dated Mey 2, 1876; epphea,tmn ﬁled
- December 3, 1875.

To all whom at M J eoncern:
Beit known:that I, WILLIAM A, STEPHENS,
of: Suekasunny Plams, in:the county of Morms
and. State: ot New Jersey, haveinvented anew
and.usefnl Improvement,in. Blast-Furnaces ;
and I.do hereby declare that the following 1s
a.full and: exaet.deseription. of the same, refer-
enece-being had.to.the aceompanying drawings,
andito-the letters.of reference;marked thereon.
The:objeet.of my invention is. an: improve-
ment. upon the hot-blast farnace for which 1
applied for Letters. Patent, March 4, 1875;
and. the:invention therein: censmts in. the pe

- culiar means. adapted. for increasing, the foree

and: efficiency: of the hot blast and. the dura-

bility of the. parts. eennected with the same, |
-with. a. suitable blower, Is a bl’bSt plpc,, E,

and -also in: the: various operative combina-

tions connected with the saine, all as more

fully hereinafter described.

In the drawings making a part of this
specification, Figure.1 is. a. vertical seetion. of
the: whole apparatns; Fig. 2, a vertical sec-

successwe charges of ore placed in the roest
ing-oven. This roasting-oven, moreover, is
incased with briek- Work and also the sup
ports, with a.shell er_ou_ud the same, the same

“as. the. furnace proper, which briek-work, ex-

tended above said oven, forms the top of the

stack or flue of the furnace. The furnace A

“has a pivoted coveror door, g, beneath thatin

the.bottom-of the roasting-oven, and suitable

openings for cleaning out the same and per-

mitting the melted contents to flow out.

“Around this furnace proper are arranged two

or.more- heaters, 1), adapted to burn anthra-

“¢ite coal, having.a combustlon chamber, D,

- (lome- sheped or reverberating.

. combustion-chamber, passes around the same

tion. of a; portion:of the.top. ef the heater, the |

-duet,. and: tuyere,. showing the blast-pipe with-
11 the heater and. the: duct,

Like-letters:denote cerrespendmg parts.in
eaeh fignre.

A. denotes the.- furnace proper, adepted for

use with:anthracite coal, and with.a.hot blast
alone, preferably of the form.shown, inecased

in brick and covered with a shell, prefera,bly |

of boiler-iron; B, the roasting- oven, placed
~ direetly above the furnaee proper, and sup-
ported upon hollow supports C C, three or
- more in number, leading out.of the upper part
- of the furnace proper, and entering the bottom
of the roasting-oven, and serving as tlues to
condact the gases of Lombustlen from- the
furnace proper into the roasting-oven. This
roasting-oven is furnished with proper chutes
a, orifices b to admit air for combustion of
gases, doors ¢ to clear out the oven, or intro-
duce instruments to stir up or loesen the con-
tents of the oven, a damper-cover, d, capable
of convenient O]_)Gl&thIl from the outsule to
regulate the escape of heat or gases from the
roasting-oven, a swing-door, ¢, in the bottom,
to allow the charge to fall out, and a pivoted
seraper or partition, f, adapted tobeoperated

from the outside, and intended to separate

“the end of the duet.

Upon the outside of each heater conneeted

from which branehes a.pipe, F, which enters

‘the.heater below the fire-bed, eml aids in com-
‘bustion of the coal therem, and another

braneh or blast pipe, G, which enters the

in coils, and throuﬂ'h and across the combus-

tion- ehember into. a duet, H, and along within
the same toward the furlmce, and uea,rly to-
These several pipes

‘have proper. regulating-valves,

'The duct. H may be cast. with the top of the

“heater opening duectly out of the combustion-
| chamber, or attached to the same near its top

in any suitable manner, in which latter -in-
stance. proper openings. must be made. to: give

passage:of the gases of combustion from the

combustion- chembel intosaid duct. This duct,
moreover, is preferably bent down, and gled '
ually contmeted_. toward its end next to the
furnace. At this smallest end of the duct is
properly seeured a conical deflector, I, made
of wrounght-iron or refractory ma,teuel with
its mouth toward the end of the blast-pipe @,
which approaches quite near the center of 11: *
and having an opening, h, for the, passage -
throngh it of the hot air from the blast and
the gases contaived in the duct. This de-
flector, it is to be observed, fits as tightly as
possible in the duct, so that there 1s no air-
passage around its periphery. At the end of
of the duet is secured, in any suitabie manner,

‘another duct, J, 111&(19 of wrought-iron or of

refractory meber1al having an inside diam-



furnace.. .
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- eter at least equal to the inside dlameter of

the smallest end of-the duct H, and prefembly |

- turned up.a little at k&, so as to assume a hor-

izontal plane, and tdpermg a little toward the

To the smallest end of this duct J

18 secured the tuyere K, which enters the

~ Dbottorn of the furnace proper through a proper

- channel-way or recessin the brick-work around

- the same.

L, of whater- pipe connected with a proper sup-

T'plv, which ‘coil is carried closely around the

~ tuyere from its heel to its front, then bent |
‘back, as at j, along over the main bOdj" of the.
_coil, so that the water, entering, passes along

-This tuyere is protected by a coil,

- the pipe at j, and is preseuted first at the front

of the tayvere,

 eoldest water at the p&rt where the heat is
- the greatest.

- high degree of temperature.
"meets the volume of the gases of combustion,
~ driven out of the combustion-chamber by the

On the under <;1de of the du(:t J, at the angle

_'-?.c, is an opening, i, passing dlrectly into said
duet, and closed -by a suitable plug or other

| quwa,lent means, the object of which open-

ing is twofold, bemg to enable the opemtor-

to thrust in a rod preferably of zine, in order

to test, by meltmn' it, the degree of heat within

said duet, and *ﬂso to enable the operator to
mtmduce a rod to clear out the mterlor of the

o _'tuyere

CIn bhe opera.tlou of my &pparatus the same

_ course is followed with regard to starting the
blast, charging the roa,stmg -oven, heating and
| chmrgmn* the furnace proper, and in manipu-
- lation genemlly, as is deseribed in the appli-
G‘Itl()ll of March 4, 1875, previously referred to.
~In the special 0pera;tmu of the blast itiwill |
: be perceived that, the coils of the blast-pipein
‘the combustlou-{.,ha,mber hecommg intensely
“heated, the air within such pipe becomes cor-

1esp0ndmgly heated, and under the pressure
exerted is delivered at the very mouth of the
deflector, not' only with great force, but at a

air-force -exerted through the branch pipe F,

duet H, and forces said gases through the ori-

fice & in the deflector I. Immediately upon
~ their passage through the orifice named the
. gases take fire, and there occurs instantane- |

ously an e:{pansmn in volume of them, limited

- by the greater interior. area of the duct J as

:md then ecirculates around it
- back towa,rd 1ts heel, thus presenting the

"At this point it

and compressed by the dlll‘ll[llShlI’lg size of the |

e - '1‘2’7.,028- '

compared mtb the area of the orlﬁce h. 'I'n

this expansion the inclination of the gasesin
combustion to force themselves back into the
duct H is controlled and prevented by the in-
‘terposition of the outside walls of the detlector,
which present shoulders against such back

.'plessure and inclade between themselves and
‘the inner walls of the duct H recesses or cham-
bers n, which receive and sustain the back

pressure. This back pressure is, however, less

than the forward pressure through the orlﬁce o
h, and therefore the forwwrd movement of the
blast 1s uninterrupted. . :'
‘The advantages of my pecuha.r construction |
‘andarrangement of the various ducts, theblast-
pipe, and the deflector are, that I am enabled
to develop a greater. degree of heat in the blast
than has heretofore been had, which is of the
utmost consequence in the redu(,tmn of iron
ores by anthracite coal, as it not only makes
the reduction quicker, cheaper, but produces |
a better quality of spig, inasmuch as, by the
increased temperature of the blast, T am ena-
‘bled, under comparatively low air- presqure, to
force burning gases into. the coal in the fur-_
naco proper, and to force fresh gases arising
out of the combustion of the coal in the fur-
nace proper into the roasting-oven, there to .
take fire again, and- roa,qt and desulplmrlze the
At the same time the
operation of smelting is per formed upon ores
‘which havebeen desulphurized and deoxidized

ore contained. therem

by anthracite coals which have been in a great B

imeasure deprived of gases Whlch would 1113111'0
the quality of the iron. ~ -

Having thus described my apparatus and
its manner of operation, what I claim as new o

therein and my invention is—

1. In combination with the du(,ts H zmd J -
and deflector I, the opening M placed dlreetly-
at the rear of the deflector and adapted to give
| access, to the interior of the tuyere, subsfa.rl- |
tially as and for the purposes described. =
- 2. In combination, the blast-pipe G, the
ducts H and J, and the deflector 1, substan-.

tl.;bll y as and for the purposes sef; fm th.
This specification signed and mtuessed thlS
94!3]1 day of November, 1876. o -

WILLIAM ALEXANDRE STEPHDNS -

“Witnesses: )
| S. B. GOODALD, o
 GILBERT Smu-,- .
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