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To all whom it may concermn:

Be it known that I, Jorx M. IIARTMAN of
Philadelphia, Pennsylvema have invented
certain new and useful Improvements in the
Iron-Notches of Blast-Furnaces and Appli-
ances Used in Connection with the Same, of
which the following is a specification.

The following is a specification of my said |

1mprovemente, Tefer ence being had to the ac-
companying drawings in whleh Figure 1, rep-
resents a vertical seetlon ‘rhrouwh the iron-
notch of a blast furnace and the troucrh to be
used.in connection therewith, showmff also a
pertla,l section through the furnaee W&H Fig.
2,18 a top or plan view of said trough, show-_
ing also a horizontal partial sectlon thr ough
the blast furnace wall, and Fig. 3, is a sec-
tional view through the plug or etoppe1 by
which the 1r0n-n0teh is intended to be closed.

As heretofore constructed the iron-notch of

the blast furnace, has usually consisted in an
opening about eight by twelveinches, which is
rammed with ela,y When thefurnace is to be
tapped a hole 1s drilled or pierced through the
clay to permit the escape of the iron. Among
other defects, which are incident to th1e
method, 1s the liability of the iron to rush

thrmwh rapidly and tear out the hole so large

" that the iron may escapeand run to waste over
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the ground. Furthermore in modern usage,
the tappmo' of the furnace is frequently per-
formed at very short intervals, as forinstance,
in cases where iron for the Bessemer Process
is taken directly from the furnace. With the
old form of clay stopping a very considerable
length of fimeis required to properly stop up
the iron-notch, and hence this increaseof the
frequency of tapping involves a serious de-
lay. Among other difficulties that attend the
tapping of blast furnaces as now constructed,
are the following: When the iron gets lowin
the hearth, the cinder flows out in consider-

- able quantities along with it and requires to
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be skimmed off as the 1ron runs. To accom-
plish this, it is usual for the workmen to

drive down an iron skimmer into the sand,

alming as near as possible to catch the cinder,
but let the iron pass. To dotbisin the midst

- of the shower of sparks and the gases which
issue from the noteh, is a matter of danger to
the workmen, and under these conditions the
adjustment of the skimmer 18 seldom prop-
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stances, being, of course, impossible.

I erly attamed even 1f possible, while any de-

parture from the proper height for the skim-

mer, 18 liable to either dam up the iron, or

hence to only partially remove the cinder.
Furthermore, the temporary or make shift de-
vices which are commonly used, are not only
inconvenient in themselves, but are rapidly
destroyed.

My present invention is deswned to reme-
dy these defects and supply the needed means
in an organized form, which not only en-
hances thelr efficiency, but prolongs their life.

In the drawings, A, represents the furnace

wall, in which at the proper level, is the open-

mEB fortheiron-notech. The noteh is for med
In two parts, in an outer block C, secured in

the opening B, and an inner bushmn* D, which

constitutes the notch proper. The block C,
is provided with a coil S, of circulating pipe
through which cold air is caused to flow, the
use of water with safety; under such circum-
The
notch D,1s made of refractory material, such
as firebrick, of nearly puresilicate of alumina.
This eonstruetlen prevents the enlargement
of the notch by the wearing of the iron, and

makes the flow uniform so as to be properly

controllable within the remaining devices to
be deseribed. -

The troun*h K, which conductsthei iron fmm
the notch to the sand (represented by the

| dotted lines F,) is formed of a metal shell G,
‘having a refractory lining H.

inclined as shown, and is provided with a lip
or spout I, which fits closely upon the notch
D,and which is preferably cooled by means
of air flowing through the pipe J. Above
thls spout, I arrange a hinged metal lid K, of
sufficient depth a.nd width to properly ploteet
the workmen from the sparks that fly out
from the notch. The trough E, has near its
extreme outer end, an offset L, at the bottom,
whose purpose mll be p1esent1y explalned
and the gate M, at the end of the trough, has
the level of its bottom substa,ntla,lly coinei-
dent with the level of the lowest part of the
trough on the other side of the offset L. A
Skimmer or gate N, constructed of metal with
an interior coil T, for the circulation of cold
alr as shown, is armnwed entirely across the
trough and a,bove the bottom of the offset L,
Whﬂe betweeu the skimmer N, end the fur-

It is sllo*htly .
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nace, the trough is provided with a lateral
discharging spout O, which I prefer also to
cool by air clrcula,hnn* as in the other cases.
The level of this dlscha,rgmﬂ' spout O, is of

course above that of the iron gate M.

In Fig. 3, is shown the plug or stopper for
the 11‘0n-n0tch which consgists of a thin shell
P, of 1*efra,ct01'y material such as plumbago,
filled with sand or some other friable and re-
fractory substance to givesupport to thesides
of the shell. Toinsertthisplug in the notch,
it is placed in a socket in the handle R, by
means of which it 1s forced 1nt0 the notch SO
as to stop it up.

The operation of the devlces is as follows:
When it is desired to tap the furnace, the
sand or other friable material in the shell P,
1s picked out and a baristhenthrust through

the end of the shell P’,s0 as to break an open-
So long:

ing into the interior of the furnace.:
as the shell P remainsin position,it formsan
inner bushing for the noteh D, and aids in
preserving it. As the iron flows out fromthe
furnace, it runs down the trough E, and into
the offset I, which 1t fills and then flows out
at the gate M, infto the sand. When the cin-
der comes with it, the skimmer N, whose
lower edge is arranged somewhat below the
surface of the iron stream, effectually dams
the cinder and backs it up into the trough K,
until it overflows at the side outlet O. The
iron, however, owing to the depth of the off-
set L, is not backed up to any substantial ex-
tent by the skimmer N, but flows on freely be-
neath it and passes out at the gate M. The
backing up of the iron, which occurs with the
devices heretofore used, gives great trouble
owing to the tendency of the iron to chill un-
der such circumstances, a defect which is ob-
viated by the use of my improvements.
Obviously the dimensions, and to a certain
extent the position, of the parts just described,
may be altered without materially affecting
their combined operation, and hence, I do not
desire to limit my claim to the exact construe-
tion shown. It may also be possible under

- some circumstances, to use oil instead of air

in the circulating pipes as a means of cooling
the exposed parts, so that I do not limit my-
self to either of these means of cooling exclu-
sively.

I am aware that heretofore iron notches

have been constructed of metal, with a water |
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circulating coil, cast in their interior and that
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troughs have been similarly with water pipes 55

Such a system however
is not sufficient to prevent the notch from cut-
ting down by the rapid flow of melted iron,

under heavy pressure; and when such cutting

down exposes the water ¢oil, dangerous acci-
dents occur. By the use of a notch, of refrac-
tory metal, combined with the block, whose
interior has a cold air circulation, this tend-
ency tocutdown,isobviated,while at the same
time, destructive over-heating is prevented by
the air circulation, which moreover, can never
become a source of danger.

I am also aware, that the use of solid plugs

to close the notch is not new, but such plugs, -

have no advantage over the ordinary clay
stopper

By the use of a hollow plug, which, when

empty, can be readily pierced, but to Whlch-

the necessary body is supplied by the filling of
friable material, I avoid the difficulties Whleh

attend the use of the former crude devices,

and obtain further advantage that for a con-
siderable period at each tapping, the pierced
shell forms an additional shield for the noteh.

I donotclaim a water cooled notch ortrough,
nor the use of a solid plug as a stopper, nor

the nse of a bushing in the noteh, nor do 1

broadly ciaim, the use of a trough or dam.

What I claim as my invention, and desire
to secure by Letters Patent, is as follows:

1. Theiron notech of a blast furnace, formed
of a block of refractory material with interior
annular passages for the eirculation of air,in
combination with a detachable bushing of re-
fractory material placed within said block and
extending inward through the outer face of
the furna(,e, a subjacent troun*h leading to the
sand runner, and a detachable spout a,lso pro-

vided with air passages, said spout being ar-

ranged intermediately between the iron noteh

forth.

2. In combination with the iron-notch Of a
blast furnace, a stopper or plug consisting of
an exterior hollow shell of hard refractory ma-

terial and a filling of friable, refractory ma-

terml substantmlly as desu*lbed
JOHN M. HARTMAN.
.i Witnesses:

F. W. WEST,
WM. H. MYERS.
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‘and the subjacent trough, substantially as set |
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