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To all whom tt may concern:

have invented certain new and useful Im-
provements in Iron-Notch Guns for Blast-
Kurnaces, of which the following is a speci-
fication, referenee being had to the accompa-

| _nymt, drawmn's
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In said dra,wmn*s Figure 1 represents
view, partially in elevetmn and partially in
vertical section, of the .lower portion of the
furnace and its adjuncts, including my im-
proved iron-notch gun.
dinal section, on an enlal D'ed scale, of the

iron-notch ﬂ‘un ;
Iron- noteh ouns as heretofore 111ade are

large and somewhat cumbrous pieces of ma-
ehmely, which are used for the purpose of

ace when the proper time comes to stop the
discharge of metal from the furnace.
consist, usually, of a nozzle by which the

chewe of the gun is fed into the notch, a |

magazine for contammw the charge, a plston

WOI‘]{HN‘ in said magazine, the forward mo- |
tion of WhlGh drives the-charge through the

nozzle into the iron-notch, and the 1equ151te
mechanism, usually a steem cylinder and

piston, for drwmw the first-mentioned piston |

forward to effectuete the discharge of the
contents of the gun. The piston may, how—

ever, be drwen by hand. Such guns, ex-
cept ‘those dri iven by hand, as heretofme con-
structed have weighed ebout two thousand;
pounds and reqmred to be swung into posi-
Amonfr other diffi--
culties which are involved in this operation:
1s the fact that the trough into which the

tion by a large derrick.

molten metal dlseherﬂ*es must have sides

which rise somewhat ebeve the height of the |

iron-noteh, protecting it on all Sldee except
the top, thereby limiting access to the notch

for the purpose in hand to an almost vertical

swing. Furthermore,in order to handle and
discharge such a large gun it is necessary for
one or more workmen to stand in its immedi-
ate proximity, entailing considerable danger
in case of the failure of the apparatus to wmk
with exactness.

The object of my invention is to reduce the

- Fig. 2 is a longitu-

They;

_ . |'size and Welﬂ‘ht of iron—noteh guns, 80 as to
Be it known that I, JoEN M. HARTMAN, of

Philadelphia, in the Stete of Pennsylvame,'

make them more easy to hendle and at the

same time to increase the eepeelty of the

charge which they hold, so that the stopping

of the iron-notch may be invariably and prop- .

erly performed by one discharge of the gun.
At the same time I eceomphsh this T also af-

the gun which avoids the necessity of the

_Workmen being too near the notch.

55

| ford a simple and direct means of operating

6o

©u, Fig. 1, 1ep1esents a twyer of the blast-

fur na,ce, the lower part of wh1eh is shown in
section in the drawings.
B is the iron- notch, end et the flared outer

| orifice thereof is a trough B, secured in posi-
tion and provided with upwardly projecting

lugs b on ifs opposite edges a short distance

| from the wall of the furnace
ramming a charge of plastic material, usu- |

ally elajfj into the iron-notch of a blast-fur— |

C is one of the columns which support the
mantel of the furnace. Upon this or any
other convenient
swinging crane C/,

which carries the iron-

'noteh gun D. - On the top of the gun are lufrs

d' d?, to which are fastened chains ¢ c, by
means of which it is suspended. These
chaing pass to any convenient actuating-
point over pulleys C* C% which are mounted
upon the swinging crane C'.

The gun is shown with more detail in the
section B I‘w 2. 1t consists of a pipe or hol-
low eyhndel tepered toward the discharge
end.: This end is of the proper diameter to
fit into the iron-notch B, keeping in mind the
fact that this notch through nse soon becomes

considerably enlarged. Near the front end
of thegun D are mounted two horizontal trun-
nions d, one on either side and in such rela-
‘tion toits extremity that when the gun is fitted
‘1nto position against the outer 0r1ﬁee of the

iron-noteh D the trunnions dshall engage with
the upwardly - projecting lugs 0 upon the
trough B’, which has been spoken of. The
rear end of the gun D is closed by a removable
cap D', secur ed in position by a clamp and
screw D% Adj jacent to this rear end is an in-

let-pipe E, through which steam or other flnid
or gas under preseme may be edm1tted into
the rear of the gun.

In operation the oun is ﬁlled mth & paekme'
of plastic material. Thisis usually properly-
moistened clayandloam. If desired,the front

ixed support I mount a
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9 810,302

portion—i.e.,that nearest the discharge end—
may consist of drysand f. When the proper
moment arrives in the operation of the blast-
furnace to stop the flow of the molten metal
through theiron-notch, (either when the notch
has worn too large, causing an unduly rapid
flow of the metal or when the appearance of |

 cinder flowing from the notech shows that the

10

level of the molten metal in the furnace has
fallen to the top of the notch,) the gun D is

. swunginto position, itsfrontend tipped down,

20

iron-notch.

'so as to fit into the external orifice of the iron-
notch, and the trunnions d dropped upon the
lugs b, By the engagement of these parts the
yhnd_el 18 held ﬁrmly 1nto contact with the
face of the iron-notch against the reactive ef-
fect which the discharge of the contents of
~ the gun will of course produce.:
‘ing 1n position, steam, air, or other fluid un-
der pressure 1s quickly admitted behind the
packing, foreing the contents of the cylinder
‘forward through the tapering nozzle into the
Asthe plastic material is driven
by the fluid-pressure through the tapering |
nozzle of the gun it is compressed laterally,
as well as longitudinally, and thereby ren- |
clently compact to prevent the
- steam escaping through and in front of it.
- As soon as the contents of the gun have been
30
- and, if necessary, a

dered suih

discharged the cylinder may be Swung away

- more quickly. ~ When the packing is suffi-
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-ciently dry, if the entire contents of the fur- |
nace have not yet been cast a bar may be
~forced through it and withdrawn, thus form-
ing a new iron-notch of sufficiently small di-

ameter to properly control the flow of the

‘molten metal.

I am aware that iron-notch guns are not

“broadly new. They have, however, either

been actuated enfirely by hand—that is to
say, the forcing forward of the plastic mate-
rial has been accomphshed by a piston driven

or hammered forward by the workmen—or

else they have been operated by a steam-actu-
piston.
the former method of operation, among which
1t 1s only necessary to refer to the da,nﬂ‘er to
which the workmen are exposed. The 1atter

varlety of iron-notch guns—that is, those in
~which the plastic material is pushed forward |

by a piston which itself. is operated from a
steam-cylinder attached to the gun-~are ob-
jectionable by reason of the great size and
welght of the gun.

By the use of my apparatus I am able to re-
duce the weight by more than one-half as com-
pared with the steam-piston-actuated gun,
and along with this reduetion of weight i ob-
tain a very much larger receptacle or maga-
zine for the plastic ma,terml whereby the

quantity of the discharge is wre&tly increased.
1t 1s obvious that in the piston-actuated gun |

- "T'he gun be-

a shovel of hot cmders-
| held against the clay in order that it may set |

There are many objections to | water while the gun is swung out of place.

.

{ ing the reduced size of the gun of which I

used for the piston-actuating cylinder. .
my invention practically the entire gun is

avallable as a magazine, and its entire econ-
tents can be discharged. Thisis of the high-
If the quantity of plastlc-'

tended with many disadvantages.

gun cannot be discharged.

In addition to.

this nearly half of the length of the gunis

By

est importance.
material discharged is not large enough, it is

necessary either £0 repeat the operation : often
a number of times in succession, or else it is
necessary to-keep the gun in position against

the orifice for a considerable length of time

until the plug of plastic material which has o

been discharged has hardened. This is at-
-~ The notch

70

30

is on a level with the trough filled with molten

metal and cinder, and to maintain the gun for
any length of 1311]]6 1n thls 11013 cmdel ultln_

mately destroys 16,
By my apparatus I am able notwithstand-

have spoken to eject a large enough quantity

of the material to not only fill the notceh, but

to pass in some distance to the interior of the

furnace It must be understood that by the
1low of the molten metal and its intense heat

90

the notch tends to enlar ge very considerably '

both at its inner and ou*rer extremity, the

| point of greatest constriction usually being

1

about its mlddle |

be sufficiently large to pass' this point of

The plug should ther ofore

greatest constriction and correspondingly en-

large on the inside of it.

| diately bake on both sides, effectually seal-

| advantage which results from my improved
gun 1s that the point of actuation by the

ing the notch, so that the gun may be in-
stantly removed after dlsehmﬂe Another

Workmen may be removed some distance out
of the way of the notch, so that in case of
any accident no danger need be experienced
by the operator of the gun.

In the drawings a Valve 18 shown immedi-
ately in the rear of the gun.
a secondary valve to cheek the flow of drip-

The main a,ctuatmﬂ‘—va,lve may be placed be-
hind one of the columns of the furnace and

connected with the pipe K by a flexibly-j omted

. plp .

Having thus described my mventmn I
claim-——

1. An iron-notch gun for blast-furnaces,
having a tapered nozzle and of sufficient
lenfrth and size to hold enough plastic mate-
I'l&l to effectunally plug the noteh in a single
discharge; in combination with means sub-
Stantlally as set forth foradmitting fluid-pres-
sure into the rear of said gun behmd sald
plastic material and dlrectly 1n contact there-
with without the intervention of any piston,
substanmally as described.

2. An iron-notch gun for blast- furnaces,

65 the clay remaining in the tapermn* end of the | having a tapered nozzle and of sufficient

- As soon as this has
been accomplished the discharge will imme-

This is merely
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length and size to hold énough pla,stie mate- | a removable door arranged at the rear end of
- rial to eiffectually plug the notch in a single | said gun, substantially as deseribed.
discharge; in combination with means sub- | |

stantially assetforth for admitting fluid-pres- | JOHN M. _HARTMAN' .
5 sure into the rear of said gun behind said Witnesses:
plastic material and directly in contact there- JAMES H. BELL,

with without the intervention of any piston; HENRY N. PAUL, Jr.
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