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To all whomf Lt TILT) COTLCEPTY
Be it known that I, GIBBO‘? C. SHACKLE-
FORD, a citizen of the Umted States, residing

at Alleghenv, in the county of Allegheny and

State of Pennsylvania, have invented or dis-

~coveraed certain newand useful Improvements

in Blast- Furnaces, of which improvements
the fellowing is a specification. |

. The invention described herein relates to
cortain improvements in feed mechanismsfor
blast-furnaces. In order to obtain an even
distribution of the materials fed into a blast-
furnace resort has been had to devices for
closing the lower end of the fead-hopper, so
that Lhe material after being charged there-

into is collected and retamed and then dis-

charged centrally upon the apex of the bell,
so as to be evenly distributed around the lat-
ter and by the latter into the furnace when
thebellislowered. Differentfoermsof doorsor
closing devices for the feed-hopper have been
employed with varying success; but ob,]ee-
tion has been made to the use of doors in this
connection on account of the difficulty in
operating the same.

The invention described herein 1‘91@1393 to
ceriain improvements in the arrangement
of doors for the feed-hopper and in means
whereby the same may be operated and a full
discharge area between the fﬂed hopper and
bell may be attained.

The mvent,mn is hereinafter more fullv de-
sceribed and claimed. |

In the accompanying dIaWIH“S forming a.

parf of this specification, Fl““hi‘e 11is a view,

partly in section and pa: ':sly in elevation, of

the upper part of a blast-iurnace having my |
Hig, ‘? is a

improvementis appiied therseto. _ _
sectional plan view. Fig. & i8 a sectional
viewon a plane indicated by the line 11I 11i,
Mig. 2, of adjacent portions of the feed-nop-
per and bell-chamber. Kigs. 4 and 5 are
views similar to Figs. 2 and 3, illustrating 2

modification of my improvement. Tﬁf‘b &
and 7 are also views similar to Figs. Q.and 3,
illustrating a further mmodification of the 1m-
provement. Higs. § and 9 are sectioual de-
tal views, and Figs, 10 and 11 are sectional

views illustrating further modifications ot

my improvement.

in the practice of my invention the feed

ing the same, the bell 2 and its chamber, and
the operating mechanism for the bell, are con-
structed in the usual or any &.mrable man-
ner. The feed-hopper 3 is supported by the
framework on the top of the furpace in any
suitable manner, preferably by means of

| brackets 4, seeured to a transverse beam of

such framework. The feed-hopper 8 1s pro-
vided at its lower end with a neck 5, having
paraliel sides adapted to act as a ﬁ'mdeway
for the ring 6, having sleeve portions 7 and
S, which bem* reﬁpeefwel}, upon the neck
of the hopper and a.neck 9, having pamlld

sides and formed on the” upper ead of the

bell-chamber.. This eonstruetion permits of
the movement of the carrying-ring 6 along
the neck povtmns of the hopper and bell-
chamber without unsealing the latter. In
order to insure a sealing of the bell-cham-
ber, a shoulder 10 1s formed on the sleeve
portion 8 and adapted when the ung G- 18
lowered to bear on the upper edge of the
sleeve 9, thereby forming a twht seal as
a,gmnst the escape of gases.
doors 11, adapted to (31083 the .lower end of
the hopper when the ring is in nermal posi-
lion, are pivotally mounted upon the ring 6.
These doors in the constraction shown in Tig.
1 are held elosed when the ring is lowered vy
means of links 12, pivotaliy connected to the
doors and to lugs formed on the neck portion
9 of the Dbell- cha,mbbr. When the ring is
raised by means of the finid-pressure cyhn-
der 13 and the lever 14 Gpemted thereby, the

‘doors 11 wili swing or be forced ocutwardly

and assume 8 wrtmal position or one paral-
lel or dppi'ov mately parallel with the neck

portion of the feed-hopper and outside the

walls of the same, thereby giving a full opeon-
ing from the hﬁppef* to the bell chantber.
W hen the ring § i3 lowered, the links 12 will
force the dCC!b to a closed 'OO"SHI{)I} arocund the
rod supporting the bell 2. |
~ Tn the construction shown in Figs. 2 and 3
the doors 11 are plvotally connected to the
lowerend of thefeed-hopper, and thelinks 12

are connecied attheirends to the goors1ll and'

to lugs formed on aring 6%, which is provided
with Shoulders 23 tolimit the aownward move-
ment of the ring. In this consfractfion an

mechanism, consisting of the skip or inclined | auxiliary n*mde-nec}r 5*ig formed oenthe luwer
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| way, a car 1 and bhe connection for operat-
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frietion-rollers, as shown.

ond of the receiving-hopper. It is preferred
that the link 12° should be made ad justable
as to length, such adjustability being ellect-
¢d by any well-known means—such, for ex-

ample, as that shown, consisting of a turn--

buekle 15, having right and left hand threads
for engaging similarly-threaded ends of sec-
tions forming the link 12%.

In Figs.4£and 5thedoorsllare pivotally cou-
nected to thering ¢,which is constructed sub-
stantiallysimilarto that shown in Fig.1; but
in lieu of employing links for closing the doors
11 ribs 16, having curved edges, are formed
on the back walls of the doors and bear upon

“abutments 17, formed on theneck of the bell-

chamber and preferably provided with anti-
The ribs on the
doors and their supporting-abutments on the
neck of the bell-chawber are so proportioned
and construeted, as shown in Figs. 4 and 9,
that when the ring 6 is lowered the doors will:

be forced inwardly to a closed position; but |

when the ring is raised the doorsare permit-
ted to swing outwardly to a position substan-
tially parallel with the neck of the feed-hop-
per. In-‘lieu of employing shoulders to seal
the joint between the ring 6 and the bell-
chamber a water-sealed joint may be formed

by an annular recess 18'in the upper end of

the bell-chamber for the reception ¢f guid-
ing portion 8 of the ring ©. Suaitable inlet
and outlet pipes 19 and 19* are employed for.
maintaining a constantbody of water orother
liguid in this annular recess. e

In Figs. 6 and 7 is shown a construction;
substantially similar to that shown in Kig. 1,
except that the guiding portion 8 of the ring
passes outside,of the neck 9 of the bell-cham-

ber and its lower edges rest upon a shoulder

10*, formed on the neck 9. .

Tt is preferred that the lever 14 should be
bifurcated ab itsinner end and provided with
bearings for trunnions 20, formed on_oppo-
site sides of the ring 0, as shown in Figs. 1

and 2, so that an even and regular movement

of "the ring 6 may be attained. In lien of
making the link 12 adjustable as regards 1ts
length its point of connection with the bell-
chamber may be inade adjustable, as shown
in Fig. 0, such construction consisting of a
rod 21, provided with an eye at its inrer end
and threaded for the veception of adjusting-
nuts 22, as shown., SR |
Asshown in Ifigs. 10 and 11, thering 6 may
be omitted and the desired movement of the

doors 11 effected by shifting either the feed- |
hopper 8,as shown in IFig. 10,0r the upper por- i my hand.

gion 23 of the bell-hopper, as shown in Iig.

6o

11. In the construection shown in Ifig. 10 the
feed-hopper 3 issupported and shifted by the

of

oy

_ fo rih. -

lever 14, the bifurcated arms of this latter

e o 710,120

engaring the trunnions 26*, which are secured

to the sides of the feed-hopper, as shown,

In this construction the neck 5 of ihe feed-
hopper movesalong and is guided by the neck
9 of the bell-honper and bears, when lowered
to close the doors, on the shoulder 10on the
neck 9. The feed-hopper is laterally sup-
ported and guided in its movements by brack-
ets 4%, secured to the frame on the fur: jace.

In the construction shown in Fig. 14 the
upper portion 23 is made vertically movable
and is guided in such movement by theneck
5% of the feed-hopper (which issecuredtothe

frame on the furnace by brackets ) and by
.2 neck 24 on the lower portion 25 of the bell-

hopper. The movement of the portion 23 18
effected by the lever 14, which engages trun-

nions 20° on the portion 23 of the bell-hopper..

In Loth constructions the doors 1k are piv-
oted on the feed-hopper and the outer ends
tlie links 12 to the bell-hopper.

It is characteristic of the improvement de-
seribed herein that the movement of the clos-
ing doors is effected by means of a movable
member or ring interposed between the feed-

70
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hopper and bell and suitable interposed con-

nections, whereby on a vertical movement of
sueh movable member the doors are forced
to a claéed position and by its movement in
an opposite _
open, such movement being effected

son of gravity, or both. = -

I claim herein as my invention— -

w

Qo

direction .the doors will swing
+ either
‘through a direct pull on the doors or by rea- -

) o

1. A blast-furnace having in combination -

a feod-hopper, a bell-chamber, doors, - ar-
rangéd between the hopper and chamber,.

meansfor closing said doors,the closing means

and the doors being carried by suitable inde-
pendent supports movable relative one to'the
other to close the doors, substantially as set

(00

9. A blast-furnace, having in combination,

a feed-hopper, a bell-chamber, doors ar-

ranged between the hopper and bell-chamber,

105

a movable ring, means for closing the doors

operative on the shifting of the ring, sub-
stantially as set forth. : ~

3. A blast-furnace, having in combination,

a feed-hopper,a bell-chamber,a movable ring,
doors pivotally connected to said ring and
adapted to close the feed-hopper, and links
having their ends pivotally connected to the
doors and the bell-chamber, substantially as
set forth.

In testimony whereof 1 havé hereunto set
GIBBON C. SHACKLEFORD.
Witnesses: o |
Darwin S, WOLCOTT, |
I, M. CORWIN.
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