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(N o model,)

To all whomy it maiy concern:
Be it known that I, JouEN M. HARTMAN,
~ of the city and county of Philadelphia, in the
state of Pennsylvania, have invented certain
5 new and useful Improvements in Blast-Fur-
- nace Bells and Apparatus for Working the
- Same.

The following is a specification of said im-
provements, reference being had to the ac-
companying drawings, wherein Figure11s a
central vertical section through the tunnel-
head of a furnace embodymg my invention;
and Fig. 2 i1s a detailed view, partly in section,
of the bell and its lifting device.

;5 The principal objects of my improvements
are to afford a proper support for the hopper;
to facilitate the removal and replacement of
the bell and hopper; to permit the bell to be
raised and lowered with rapidity, and to ac-
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charged {from the bell.

In the drawings, ¢ represents the bell, and &
the hopper, which rests by means of its pro-
jecting annular flange upon a flanged ring, c.

25 This ring ¢ 18 supported apon beams v, pref-
erably four in number, arranged mdlfllly at
equal distanees apart, and hlnﬂed at their
outer ends tothe shell of the fm*nace, as shown
at . A rigid bracket, w, also secured to the
shell z of the furnace, is placed immediately
beneath each beam,so as tosupport 1itin ahor-
1zontal position. The object of so supporting
the hopper is to permit the rise and fall there-
of under the expansmu and contraction of the
furnace-walls.

Heretofore the Sl]]_)pOItu for the hopper have
usually been bolted rigidly to the shell of the
furnace, and when the latter was put 1n oper-
~ation the walls, expanding upward, were lia-

ble to break and tear away the supports. In
my improvements this cannot occur, as the
hinged beams v rise freely with the expansion
of the furnace-wall, and upon its contraction
fall until they rest upon the brackets w.

- The bell is suspended {from the walking-

beam ¥ by rods d d, attached at their upper
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ends to the pivoted cross-head d' by means of

nuts { {, and having eyes at their lower ends
which engage with the projecting ends of a
so removable T-shaped piece, s, secured in the
top of the bell by a key, m.

complish a better distribution of the stock dis-

In the center of

the cross-head is a ¢ylindrical socket, 17, hav-
ing a vertical opening extending tthUGh the
cross-head. The fulerumof the W’le]llﬂ -beam
y is supported upon a hollow sleeve, 1, “which 513
fits over a post, h, mounted upon the top of
the furnace-shell. Removable connter- weights

| k are pmuded at that end of the walklnn

beam which is farthest from the bell rl,ttfwh
ment. A bracket, 4, projects from the sleeve 6>
v beneath the countel weight.k of the walking-
beam. The object of these devices 18 as fol.-
lows:

Heretofore when it has been desired to re-
move the Lell and hopper from the furnace for 6r
repairs or other purposes it has been custom-
ary to do so by means of a tripod of polesto
which an 01f1111ary block and fall was at-
tached. The escaping gas from the furnace
frequently set fire to the rope or fall, making 7
the work difficult and dangerous. |

To remove the bell and hopper by my 110 -
proved device, a screw, e, Lig. 2, is attached
by means of hooks ¢’ ¢ to the eves i/ upon the
top of the bell, the upper end of the screw
passmﬂ‘ thr oug,h the hole in the vertical socket
f'. A nut, f, is run onto the top of the screw

¢ above the socket f/ until the weight of the
bell rests thereon. The nuts 7 { are then ruil
off from the rods d d and the latter are re-
moved. Poles or bars being then inserted 1in

~.T.
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| the radial sockets ¢ of the nut f, (see Iig. 2,)

the workmen walk around the furnace- tc)p
turning said bars until, by the action of the
serew and nut, the bell and hopper have been
raised clear of the ring e. The piston-rod &’
having been detached from the w alking-beam
U, the latter can be swung around upon the
post & in either direction, the counter-weights
I balancing the weight Of the bell and hopper.

The object of the bracket 7 is to support the
counterweighted end when the bell and hop-
per have been landed upon the geaffolding or
platform alongside of the furnace.

By a reversal of these operations the bell
and hopper can be replaced in position.
- To raise and lower the bell itself when In po-
Sltmn upon the hopper, I use the piston-rod
¢, piston u, and eylindern, with steam or other
motive powel The cyhnder has two ports,

gu
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p qand p’ ¢, at each end, arranged longitudi-
nally a short distance apart, the combined area
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~of each pair being equal to that of the steam-
Reﬁlﬂdt]l]ﬂ valves ¢ ¢ are placed 1n

pipe 1.

 the ports » P, w h]Ch are nearest the respective

—ends of the eyll]ldel_,_ and the admission and
~discharge of steam is effected by aun ordinary

~eylinder.
by contact with the side of the piston u, the

four-way cock, o, in the steam-pipe 7.
‘The object of thisarrangement is as follows:

When it is desired to lower the bell, (the parts
~ being then in the position shown in Fig. 1,)
10

the four-way cockoisturnedasthen indicated,

SO as to admit steam to the lower end of the
, however, closed

~T'he port ¢' being

only entrance for the steam is by the port p’,

‘the area. of which being small the piston is
started:by a comparatively slight steam-press-.
~ure,and therefore commencesits upward move-:
‘ment slowly and without a jerk.
“however, as the ascent of the piston causes it
to open theport g, the full head of steam isad-
-~ mitted and thepiston rises with great rapidity,
- the exhaust from the otherend of the cylinder
- taking place through the ports p q. Assoon,
:hawewl, as the tc:»p of the piston passes the:-
po.t g the area of exhaust is diminished by
-one-half or more, the result being that the air
1n the upper eud of the eylinder cushmns the |
‘piston and preventsthe bell from being stopped
with a sudden jerk or the parts from str iking, |
‘the exhaust being completed slowly through |
~ the single port p.
Clﬂtl(}ﬂ&; takes phce when the bell is to be

As soon,

- The reverse of these op-

raised. .
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The valves { ¢ emble the opelator to regtl-

Jate theadmission fl,nde\lmust ofsteflm th1 ouﬂh |
‘the poxtspp’. |
Heretoforeithas been usual to construct f'm- i

- nace bellswith straight inclined sides, the form

 beingnearly thatof atrue cone.

10

The tendency
of this form is to deliver the stock but a short
distance beyond the periphery of the bell and
to cause the fine and coarse ores to drop in
nearly the same cirele.

It is found in practice that furnaces work
better with the fine ore near the center and the
I there-

coarse portions farthest therefrom.

- 321,966

fore construct the bell ¢, as shown in Fie. 1,

with' concave - or inwardly- curved inclined
sides, which shoot the coarse ore farthest from

the center, permitting the fine to drop near to
' .the periphery of the bell.

50
DBy this means I .~

obtain o much better distribution of the stock
than where the surface of the bell is made in-

the usual conical formor witha convex incline.
- Havingthus described the nature and objects:
of my mventmn what I elaim as new, and de- |

581_1{3 to secure by Letters Patent, 1s—

The combination, with the_h()pper,' of the
-hinged supporting - beams v and subjaeent -
60

brackets w, substantially as set forth. -
2. The combination of the walking-beam 7,

having removable supportsd, by which the bell

18 suspended, the socket 7, the screw ¢, pass-

Ing freely through said socket and provided -

with a suitable attachment to the bell, and the

nut f, engaging with said serew and supported -

upon said socket " so as to turn f1 eely thele-
on, substantially as set forth. R

"3' The combination of the ﬂa,nrrul ring e, the o
70'

hopper?’, having a flange adapted to rest pon

said. 1"'in'g,' the l)ell a; whose lower end 1s of -

ereater diameter than the opening in the lower
ien(l of said hopper, the post %, the sleeve 4,

~adapted to revolve upen said post, and the
walking-beam y, pivoted to said sleeve, and
1}1‘0\?1(](,(1 with a device for suspending the bell
~a and with suitable actuating medmmsm :5111) |

Stantmlly as set. forth.
4. "I'he combination, with the furnace, of the

| bell a, having (3011ctwe or inwar dl}-mrwd in-
clined sides, ~ﬂﬁher(_,by the deposit of the fine
' stock at the center of the furnace and the coarse

stock around its sides is effected.

- 5. The combination, with the -\’i’EL”s.]l]g-bGELI]'l |

y, having its fulerum supported upon a verti-
cal pivot, of the counter-weight & and bracket
J, substantially as and for the purposes set
forth.
JOHN M. HARTMAN.
Witnesses:
J. WALTER DOUGIASS,
T110S. M. SMITII.
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