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UNITED STATES

PaTENT OFFICE.

WILLIAM H. ROSEWARNE, OF CINCINNATI, OHIO.

BLAST-FURNAGCE.

SPECIFICATION forming part of Letters Patent No, 342,466, dated May 25, 1886..

Application filed October 6, 1384,

Serial No. 144,871,  (No model.)

To all whom it may conceri:

Be it known that I, Wirriaxm H. ROSE-
WARNE, a citizen of the United States, resid-
ing at Cincinnati, Ohio, have invented new
and useful Improvements in Blast-Furnaces,
of which the following is a specification.

My invention relates to improvements in
blast-furnaces, its object being to secure a
more safe, economical, and efficient charging
of the same while in blast; and it consists in
the provision and arrangement of double feed-
ing-hoppers and closing valves or ‘‘bells,”
and the combination therewith of a distribut-
ing device arranged to properly scatter and
distribute the charges uniformly in the fur-
nace, all as hereinafter set forth.

In the ordinary construction and operation
of blast-furnaces, the charges are fed to the
furnace through an opening at the top by
means of a funnel-mouth or “hopper,’’ closed
below by a conical valve or bell, opening
downward direetly into the body of the fur-
nace. 'Thisarrangement necessitates a slack-
ening of the blast when charging, which in-
volves loss of time and danger of chilling the
furnace; or, if the blast is maintained, the
incandescent gases escape through the hop-

_per-opening while charges are being intro-

duced, causing great annoyance and danger to
the workmen employed in charging. DMove-
over, by this arrangement the charges are
dumped toward and around the side walls of
the furnace, where they often chill and form
t gcaffolds,’” requiring a stoppage of the en-
tire operation of the furnace for their removal,
at great outlay, and loss of time and labor.

Still another objection to existing construe-
tions is the liability of the bell-supporting
chains to break and allow the valve to drop
into the furnace, which also requires a stop-
page of the furnace and replacing of the bell
at greab inconvenience and loss.

My invention seeks to remedy these obj ections
and render the operations of the furnace con-
tinuous, without stoppage or loss from any
of the above-enumerated causes, thereby fa-
cilitating and economizing the furnace opera-
tions in a material degree.

Mechanism embodying my inveniionis illus-
trated in theaccompanying drawings,in which
Figure 1is a top plan of a blast-furnace to

which my improvements are applied; Fig. 2,
a central vertieal section of the same,showing
the bells closed; Fig. 8, a central vertical sec-
tion of the same, showing the upper bell open
and the lower bell closed; Fig. 4, a central
vertical section of the same,showing the lower
bell open and the upper one closed; Fig. 5, a

sectional plan of the charge-distributer; Fig. -

6, a central vertical section of an ordinary
blast-furnace, showing my improvemeuts ap-
plied in connection with the ordinary hopper.
Tig. 7 is a detail view of the bell or valve
shown in Fig. 6. . i

Referring now to the drawings for a more
explicit illustration of the parts specified in
the following description, A designates the
blast-farnace, having an opening, B, ab the
top,through which the charges are introduced.
In this opening I placetwo funnel-shaped hop-
pers, C D, arranged one above the other, and
provided each with an intermediate shell, ¢ d,
constituting at the same time a guide for the
charge and seat for the closing valves or bells
ET.

To the lower shell, d, is attached a distrib-
uting device, G, consisting of a conical ring
whose annular apex is set within the lower
hopver as an offset in such relation to the in-
ner wall of the shell d as to divert a portion
of the down-passing charge outward, while a
portion passes within the central opening of
the distributer.

The two bells E F are each of conical form
above and terminate below in a shallow par-
tial cone adapted to form a seab against the
inner wall of the shell in which it rests. To
the lower bell, F, is secured a stem or rod, e,

extending upward through a central sleeve at -

the apex of the upper bell, B, so that, as the
bells are to be elevated and depressed alter-
nately, one acts as a guide to the other by
means of the stem and sleeve.

Suitable means are to be provided for ele-
vating the bells as required. A convenient
apparatus for this purpose is constructed as
follows: A two-pronged lever, L, is arranged
in suitable bearings above the furnace-open-
ing, having its bifarcated ends connected by
chains, with lugs g at opposite sides of the
sleeve of the upper bell, while a similarlever,
1/, mounted and operating between the prongs
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of the bifurcated lever,is connected by a chain !
with the free end of the stem e. Thus each
bell has an independent motion and operation
by means of its levers.

Steam, water; or air pressure may be em-
ployed as the motive power for operating the
levers. ]

In operating the bells as thus constructed
the necessary charges of iron ore, coke, and
limestone are first separately placed in the
upper hopper, C, the bell 17 of which is then
lifted into the position shown in Fig. 3, al-
lowing the entire charge to fall into the lower
hopper, I2.  Theupper bell is then closed and
another charge placed in the upper hopper,
after which the Jower bell is raised to the po-
sition shown in Fig. 4, allowing tlie charge to
fall into the furnasce over the distributing-ring,
by which it is divided, as before indicated,
part being diverted outward and part inward,

It will be observed that the opening into
the body of the furnace is always closed, the
alternate action of the bells at no time per-
mitting the gases to escape. Tt will be obyi-
ous, therefore, that the charging of the furnace
requires no slackening of the blast.  More-
over, as the bells have their seats upon the

apward-flaring walls or shells of the hoppers,

it is obvious that in case of breakage of the |

supporting-chains the bells could not fall into
the furnace, and henece all danger from that |
source is avoided, and, besides,auy sueh break
can be repaired without stoppage of the blast.

‘While in the foregoing deseription I have
shown what I conceive tobe the best mode of
applying my invention, it may be applied as
an addition merely to the existing construc-
tion, and secure in a useful degree many of
the advantages referred to. Thus, in Fig. 6
the lower hopper there shown may be con-
sidered as the ordinary filling hopper, I, and
H, the ordinary bell or valve, opening down-
ward. Above these I arrange the additional
hopper, €, and bell E, constructed and operat-
ing as hereinbefore described, and attach to
the bell H astem, ¢, extending upward throngh
the sleeve of the bell B, and provide the lever-
connections, as before set forth.

To the bell H, T attach a distrihuting ring,
such as before described, in such relation that
its annular apex offsets a little outside of the
carved outer surface of bell projected down-
ward, so that the charge passing down from
the hopper D' upon the outside of the bell H
is divided, part diverted inward through the
opening of the ring and part outward in the
usual manner.

The distributing device may be svepa‘rate]y
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employed without the double hoppers and
valves, and the hoppers and valves without
the distributer, but the best results are at-
tained with both together,

60

Heretofore provision has been made for -

charging a hopper with coal, said hopper be-
ing provided with an inner cone and a dis-
tributing-ring, whereby, upon lowering the
cone and ring, an annular spaece is formed,
through which the coal passes and is directed
outwardly on all sides. Provision is also made
for raising the inuer cone only, for the pur-
posc of directing the coal as it is discharged
toward the cenfer of the furnace; also, a
double hopper has been used, having an up-
per and lower cone-valve, the former being
lowered to charge the feed - hopper and the
latter valve being opened to discharge the
load into the furnace. T make no claim to
sunch a construection.

I claim as new, and desire to secure by Let-
ters Patent of the United States—

1. Tiva blast-furnace, the combination, with
two hoppers, one arranged above another, of
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independently-operating valves, having an al- °

ternate upward lifs in charging the furnace,
substantially as described.

2. In a blast-furnace, the combination, with
two feed-hoppers, placed one above another,
of two independent valves closing said hop-
pers, levers conneeted with said valves and
having alternate action, and a conical dis-
tributing - ring located in the lower hopper,
substantially as described.

3. In a blast- furnace, the combination of
two hoppers arranged one above the other,
with closing valves or bells seated within the
same and opening by lifting upward, the
lower bell having a stem extended upward
through a sleeve of the upper bell, thereby
guiding each other in their alternate action,

substantially as and for the purpose sei forth. 1co

4. In a blast-furnace, the combination, with
the filling-hopper, of a distributing-annulus,
having a dividing apex or ridge located above
the mouth of the hopper and a broad base

located below the same, whereby the charge 105

way be distr.buted by passing over and being
divided by the ridge of the annulus, substan-
tially as described. _

In testimony whereof I have hereunto set

my hand in the presence of two subseribing 110

witnesses.
WILLIAM . ROSEWARNE.
Witnesses: i
I. M. HosEka,
R. M., HosEea.
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