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To all whom it may concern:

Be it known that I, DAvVID TOWNSEND, a
citizen of the United States, residing in Phila-
delphia, Pennsylvania, have invented certain
Improvements in Cupola-Furnades, of which

the following is a specification.

The objectof myinventionistosoconstruct
the bottom of a cupola-furnace that 1t will
be counterbalanced and the sections will be
held rigidly in position when the furnace is

charged, so that a car can be run under the.

furnace and the slag from the furnace can be
discharged into the car, as fully described

‘hereinafter, reference being had tothe accom-

panying drawings, in which—

Higure 1 is a sectional plan view of my im-
pr oved cupola-furnace. Fig. 2 is a sectional
elevation of the lower part of the furnace on
the line 2 2, Fig. 1, showing a car in position

and the doors closed. Kig. 3 is a view similar

to Fig. 2, showing the doors opened, so as to
allow the slag to discharge into the car. Iig.
4 is a section on the line 4 4, Fig. 1. IKig.
is a detached perspective VleW of the retam-
ing-barforthe doors, and Figs. Gand 7 are per-
spectwe views of details of the invention.

A is the foundation on which the furnace
rests, and A’ are standards (fourin the present
instance) supportm o the body B of the cupola-
furnace, which is of the ordinary construc-
tion. A masonry structure may be substi-
tuted for the standards A’', if desirable.

D D’ are doors mounted on shafts I& E', re-
spectively. These shafts are supported in
suitable bearings on the standards A'. The
door D has a lip d, which underlaps the edge

~ of the door D', and when the doors are in the

4.0

closed posmon a8 shown in Fig. 2, they fit
tightly against the under side of the body of
the cupola-furnace; but when the doors are
opened, as shown in FKig. 3, they rest clear ot
the lower portion of the furnace, so that the
slag as it is discharged will in most instances

| clear the doors and ﬂow into the car or other

45

conveyer situated below. In case the dis-
charging slag should tend to spread, however,
the cars and doors are preferably so propor-
tioned that the doors will act as fenders to
ounide the slag into the car.

50 the shafts B E are eounterbalaueed arms e e,

having sunitable weights e’ adjustable there-

On the ends of |

1 on.

|

The weights will counterbalance the
doors, so that they can be readily turned on
their pwots In order to support the doors
in the closed position without using a prop

53

or other contrivance which will mterfel e with

the free movement of the cars under the cu-
pola, I pivot to the door D a retaining-bar C
by a pivot-bolt d’,having asquare head adapt-
od t0 a Tecess in the door and provided at its
lower end with a nut and washer.

The bar C is made up of two lonﬂ‘ltudma,l
members ¢ ¢, Fig. 5, a pwot—bloek ¢’ at the
center, throu ﬂ'h which the pivot-pin d’ passes,
and blocks ¢ ¢3, one at each end. The under
face of each of these blocks is beveled, as

shown clearly in Figs. 2 and 4, and the bev-

cled block ¢® is p10V1ded with, cgear-teeth ¢,
with which engages a screw f on the SCTrew-
shaft F.

Extending from one standard A’ to another
are two beams G, one at each side of the cu-
pola-furnace, and secured to the inner side
of each beam is a bracket g,(shown in the per-
spective view Fig. 6,) having an inclined face
0'. These brackets are situated in line with
the blocks ¢* ¢®, so that when the bar C is
turned on its pwot the beveled faces of the
bar will travel upon the inclined faces of the
brackets, so as to force the doors tightly
against the under side of the body of the cu-
pola,-fm-na,ee. The turning of this bar may
be accomplished by hand, using pinch-bars

or levers; but I prefer to use a screw-shait

F, having a screw f engaging with the teeth
¢t on the cam-block f? of the bar C.

The shaft F is adapted to bearings ' on the
frame I, secured to the cross- beam G and to
one of the brackets, and is also adapted to a
bearing 72 projecting from one of the stand-
ards A', as clearly illustrated in Fig. 1. The
frame F' is illustrated in detail in Fig. 7.

By arranging the screw on an melme, as
shown, 1t 18 mthm easy access of the attend-
ant at th.e furnace, and at the same time it 1s
clear of both of the counterbalance- weights,
although in some instances the shaft may be
arranﬂ'ed horizontal instead of on an incline.

In order that the pivot-bar will remain in
a fixed position when the door is opened, I
attach a weight ¢® on one end of the bar and

| place a stop d? on the door, so that the weight
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when the door is opened will cause the bar to

with the edge of the door.

The car H, which I prefer to use in connec- |

tion with my improved cupola-furnace, is of
the form clearly shown in Fig. 2, having axles
I resting in bearings %, secured to the body
of the car, and on the axles are flanged wheels

1, adapted to the rails of a track extending |

under the cupola-furnace. The bottom of the
car-body is high in the middle and inclined
toward each side, and extending from the bot-
tom of the car is an inclined partition I, ar-
ranged to separate the slag, so that it can be
readily discharged. The sides 72 of the car
are pivoted at /° and opened outwardly, and
connected to each side of the car at each end
are rack-bars & k&', engaging with pinions 72,
the rack-bar I being mounted above the pin-
lon and the bar k' being mounted below the
pinion. The pinions are mounted on the lon-
gitudinal shaft I, and hung on this shaft are
links m, earrying rollers which keep the rack-
bars in gear with the pinion no matter what
position the swinging sides of the car are in.
On one end of the shaft K is a gear-wheel n,
meshing with the pinion n’ on the handled
shaft N, provided with a suitable handle 72
When the handle is turned, the doors will be
simultaneously opened or closed. Pawls 13
are provided to lock the pinion #' in any po-
sition.

It will be seen by referring to the sectional
view, Ifig. 3, that the car-body simply rests
on the ends of the axles, so that the axles can
be readily removed from the ear when re-
quired, and there is no chance for the aceu-
mulation of grit, and the wheels are loose on
their axles, so that they can turn independ-
ently of the axles or the axles ean turn in their
bearings.

Thus it will be seen that after the cupola-
furnace has been charged and the metal run
off the slag can be readily discharged from
the bottom of the furnace by turning the
screw-shaft I so as to turn the bar C on its
pivot and release the bottom doors DD’. The
welight of the slag will cause the doors to open,
and in the meantime a car has been run on
the tracks directly under the cupola, so that
when the doors are opened the slag will fall
directly into the car. The bhar C will, owing
to its counterweight, rest against the stop d-.
After the contents of the cupola is discharged
the doors being relieved of the weight of the
slag they can be readily closed by the opera-
tor, asthe weightse’ counterbalance the doors.

YWhen the doors are in position, the teeth
on the bar will be in engagement with the
screw f, whieh can then be turned so that the
bar will travel over the inclined faces of the
brackets and force the doors tightly against
the under side of the cupola-bottom. The car
can be traversed to the dump and discharged
by simply turning the erank-handle n* which

| ter which the car can be run under the cupola
swing until it strikes the stop and is parallel |

again, so as to be ready to receive another
charge. “

By this construction I am enabled to dis-
pense entirely with the ordinary props used
for supporting the bottoms of cupola-furnaces,
which will prevent the placing of a car or
other conveyer under the cupola prior to the
discharge of the slag, so that the slag must
be discharged first onto the ground and then
loaded onto cars or trucks. Whena masonry
structure is used in place of the metal frame
A', it may also support the brackets ¢, dis-
pensing with the cross-beam G.

I claim as my invention—

1. The combination in a cupola-furnace, of
a cupola-body, doors hinged to the under side
of the body, onedoor underlapping the other,
fixed supports at each side of the doors, abar
pivoted to the underlapping door and adapt-
ed to engage the fixed supports, and means
engaging the bar so as to turn it on its pivot
and lock the doors in the closed position, sub-
stantially as described.

2. The combination of the body of the fur-
nace, a fixed support or foundation for the

same, hinged doors for closing the bottom of

the furnace, one door underlapping the other,
a bar pivoted tothe underlapping door, bevels
on the bar, and inclines on the fixed portion
of the structure codperating with the bevels
of the bar,whereby the doors are forced tightly
against the bottom of the bodyof the cupola-
furnace, substantially as desecribed.

9. T'hecombination of the body of acupola-
furnace, a fixed support or foundation for
the same, counterbalanced pivoted doors ar-
ranged toclose the bottom of thefurnace, one
door underlapping the other, and a retaining-
bar pivoted to the underlapping door, the ends
of said bar being supported on the fixed sup-
port of the structure and having on one end
teeth with a screw-shaft arranged to engage
the teeth of the bar and turn it on its pivots
to lock the doors in the closed position, sub-
stantially as deseribed. |

4. The combination in a cupola-furnace, of
the pivoted doors mounted under the body of
the furnace, a retaining-bar pivoted to one of
said doors and having a weight at one end
and a stop on the door against which the op-
posite end of the bar rests when the doors are
opened, substantially as described.

9. 'T'he combination in g cupola-furnace, of
the furnace-body, two pivoted doors mounted
under the same, one underlapping the other,
a retaining-bar pivoted to the underlapping
door, having cam-blocks at each end, cross-

beams on the fixed structure, brackets onthe
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eross-beams arranged on opposite sides of the

parting-line of the doors and in the path of
the cross-bar, so that when the cross-bar is
adjusted parallel with the parting-line of the
doors, the doors will freely open but when the

bar is turned it will pass over the brackets

130

will open the doors simultaneously and allow |
the slag to escape at each side of the car, af- |

and be supported thereby, substantially as
described. -
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6. The combination in a cupola-furnace, of | In testimony whereof I have signed my
the body, pivoted doors arranged to close the | name to this specification in the presence of
bottom of the furnace, aretaining-bar pivoted | two subscribing witnesses.

to one of the doors, said bar being made up | DAVID TOWNRSEND.
5 of two longitudinal members, with a central | Witnesses:
pivot-block and end cam-blocks,substantially WiLL. A. BARR,

as described.

|

J0s. H. KLEIN.
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