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~To cl L whom @t MY CONCErn: :
~ Be.it known that I, WILLIAM ALEXANDRE
STEPHENS, of Suckaeunny Plains, in the coun-

ty of Morris and State of New Jersey, havein-
vented certain new and useful Improvements
in Blast-Furnaces and their Appurten ances for
Smelting Iron and other Ore; and I'do hereby |

declare that the following 1s a tull, clear, and
-exact description of the same, reference being

had to the accompanyingdrawing, W]JIC]J tcrms

| - { supports conuecting the two—are inclosed In .
suitable brick-work-¢g, which in turn is inclosed
by -a suitable shell, preferably of ‘boiler- -iron,
and said brick work extended above the roast-

I)dit of*tliis specification.

My invention relates to furnaces ddcptedﬁ
for anthracite coal, and for hot-air blasts, and
confined to the use of such sort of ccel and
such a kind.of blast, and no other sort or kind .
whatever; and it consists,. ﬁrct, in the con-:
straction of a peculiar roasting-oven and its
connections with the furnace proper, whereby -
gases ev. olved in the combustion taking place:
in the furnace proper are forced by air- -press- ,
'ure into ‘the roasting oven; secondly, in the
means employed to produce a hot-air blast in
-said furnace proper; and thirdly, in the combi-
nation of the plmcip'ﬂ operative parts, all as
‘more fally hereinafter deseribed ; also, in the :

process connected therewith.. :

- In the drawings, Figure 1 is a vertical sec-
tion of my entire device, and Fig. 2 a-diagram :
or seetlcnel plan upon a reduced scale of the
same, - SR

A represents the furnace proper, in whlch

the ore is melted, of. which a convenient form
1s shown in I‘lg 1. Above this furnace is:
Placed the roasting-oven B, which is supported ;
1 end, -

by hollow supports C G, usmlly of cast-iron,

and lined with fire- lmck leading from near

the upper outside portion cf the furnace A 1n-
to the bottom of the roasting-oven B, and af-

fording a communication for the gases of com- |

bustion from said furnace A into said roasting-
oven., A valve, a, operated by a lever regu-
lates the .intensity of heat in the roasting-
oven, and chutes b enable the charge to be
placed in the same. Air-passages ¢ ¢ ¢, regu-
lated by valves arranged about the periphery
of the bottom of the roasting-oven, admit air

“therein to aid in combustion. A passage, d.
~ covered with a door, serves to give access to
the interior of the roasting-oven, to stir up the
contents and to clean out the débris which

}

1 ma,v colleet there.

!

In the central bottcm of
the said ovoeln a hin oed door, ¢, with any con-

venhient means of opening or closing the same,
permits the charge in said oven to MII out of -

the same, and a smuhu door, f, but of larger
dimensions in the top of the furnace, perlmts

L the-falling charge to pass at once 1ut0 the tep
| cf the furnace proper,

“The parts above descr:bed—-—nam cl y, the fur-
nace proper, the roasting-oven, and the hollow

ing-oven, as at j, forms the stack or maii emt
tor the funnee . , R
‘Between the bottom of the roestmg -ovell

and the top of the furnace properis a free open -

space, &, by- means of which access is had from
the platform at the top of the furnace to the
door f, for the purpose -of charging said fur-
nace. A tap-hole, I, at the bcttcm of the fur-
nace, allows the meml to run off, and also gives
access for kindling the fire in the same, and

| said- furnace is-also furnished with suitable
{ means for removing cinders.

The blast-heating apparatus is ccmpoeed of

1 severel heaters, D, arranged about the base

of the furnace- proper, each furnisbed with

| suitable means for burning anthrac.te coal,

and each having-a ccmbustlcn chamber, D"
arched at the tcp, so as to reverberate the
heat.
downward . and gradually contracted to its

reaches into the bottom of the fmnacc proper,
passing through a proper channel, m, the
brick wall at thet point being reduced in thlck
ness, as shown at L.

A blast -pipe, G, having communication with
a suitable blcwer has branches G and G2,
the latter being et into the heater below the

fire-bed to furnish air for the combustion of
the coals, and the former entering directly
into the combustion-chamber, and there coiled

about the interior of the seme then, passing
up and bending around below the arched top.
of the same, terminates near the larger end
of the duct .

In the operation of my furnace, a fire is first

‘Leading out of this isa duact, K, curved

where it enters the tuyere H, which

........
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started in .the hea.ter D, and the blast isBet | around the combustlon chamber and. through-

in motion, Then the furnace proper is partly

filled from the top with wood and charcoal, |

and the same kindled. Then anthracite coal

18 pﬂured in upon the’ kindled wood and ¢har- |

coal, and allowed to burn until the furnace
and roasting- chamber are thoroughly ‘heated.

~ "The chamber B isthen charged with ore alone .
sufficiently to cover the ﬂom" of the chamber

' to the bottom of the chutes, and also to fill | -
1forming thereby a hot-blast:of'great power.
The -advantage, therefore, of the peculiar

the chutes. -

The gases arlsmg from the combustlou._

| within the fitnace proper are forced by the
- blast through the hollow supports O into:the .

roasting - chamber B, and there, recewmgai.; :

- fresh supply of air through the openings ¢ in
the bottom of said cha,mber burn in said

chamber,.and roast and desu]phurlze the- ore:

contained therein.
After a sufficient mastm

_commonly a.bout
'two hours at the first, fmbcmt one-fourth part ;|
ing-oven directly. a,bmfe the:same, hollow sup-

of the charge is suﬁered to fall .into the fur-.

- nace proper throaugh the doors ¢ and £, and -a
After

| .:fresh (thu‘ﬂ‘e Sllpplled at the LhutGS.,

the first w1thdr¢twal of the ore, as described,:
 the subsequent withdrawals aud fresh .sup-

plies are more frequent, the ‘ore in the roast- .
_ing-chamber and also in .the clmte bemg al
‘| ‘heater I, with .a revarbembmg cmnbustmu-
chamber, :a-coiled blast:pipe,:G},and theduct
E, termmatmg in :the.tuyere H, substmltlally._
as and for ithe purposes set for th SN

3. In.combination,the: roastmg-nmfen B cml-

| _:1]1 times ander treatment

" After the charge naned has been recewed
:f[OITl the rm&tmg*chamber into the furnace :

proper, where it has fallen upon.the incandes-

~ cent coal, it is followed by a sufficient charge
of lxmestone and another {..lmrge of anthracite .
~ coal, and the door f is closed.

through the tuyere into the. furnace proper,

the arched top of the same is intensely heat-
ed, and delivered in such intensely-heated con-
dition at the mouth of the duct E, where, com-
‘ing in contact with the gases drlsmg from the
'_.consmnptlon of the coal, there is an instanta- -
‘neous combustion of gaqes at'this:point, which
are forced forward contnmally ‘compressed by
the narrowing size of the duct violently

form of the duect in giving férce to the blast

=-1s obvious from .the:above: recital. -
"By means of the apparatus and process

abm;re deseribed I am enabled to make out of

‘magnetie iron-ore, with anthracite coal alone,
hl-:-'h quality ot plg-lron at:a:very: cheap rate.

Havmg thus desceribedmy: mven tlon Wl] fmt I |

claiin as new therein is— -
1.- In combination, -afurnace: proper, A roast

gports connecting ‘both, leaving :an-opeén:gpace
Dbetween the oven and the turnaﬂe proper,
‘whereby -a eharge ‘of roastﬁd ‘ore ‘mayi.be
‘dropped directly from:said oven into: said fur-
-5;na.ce substantially :as-described.

2. Tn combination with the. {'urnace A the]"

IIGGtmg hollow: sup]mrts GO, mmaceA ithe

for ‘the purposes set; Iorhh

4. In reducing iron ores mth anthracltef |

Then after an || ‘heaters D D, provided with the coiled lﬂdﬂt- -

interval of half or three-qmrters of an hour ]| pipe Gl and bhe duet K, substantlally as Land:. |
“another charge of ore is received trom the,. | o

roasting-chamber, followed by charges of lime-

stone and anthracite coal, as ‘before, and tlm‘
- same course 18 coutmued unfil the turnacew

coal and ahotblast, the: process, substantially
as deseribed, commtl ng infirstiroasting: theore

- proper 1s filled: After a sunitable time the !
melted contents of the fum&ce are dmwn oﬁ
in the usunal manner,
It is to be understood that durmo' the who’le
- time consume(L;m the pmceedmrrs 'Ibove de- !
- geribed, the hot-blast is in operation. =
The volume of air blown in at the branch: G2
is regulated by suitable valves, and must be
sufficient to keep up a llvely combusmon of |
the coal in the heater. The air blown in at;

+ the branch G, the volume of whlch is also !
| regulated by pmper valves,in passmg n cmls

in successive:charges in:an.oven,and then fili-.

ing the furnace by dropping a: charge ‘of :the

i{-same upon incandescent coal iin .the. furnace,
then supplying charges of limestone and coal
in the furnaece, then atintervals,asdescribed,

I
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1s filled. |
| WILLIAM A STEPHENS
Wlt.nesseq.. |
BENJAMIN W. HGI‘FMAN,
I‘REB. HAYNLS. 7

dropping new: charges of roasted ore:and:sup- |
| plying charges of 11mest0ne untll the fuma(,e
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