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To all whoin i3 mgy concern.:
Be it kpown that I, Jamss WarNeEr

Smeox, o citizen of the United States of '
Americs, residing at Holt, in the county of -

Tuscnlooss and State of Alabama, have in-

3

vented certain new and useful Improvements |
in Blast-Farnace-Charging Apparatus, -of

which the following is e specification.

My invention relates to improviments in
charging apparatus for blast furnaces and
more particalarly {o an improved gas seal,
whereby I am able tc dispense with the
‘s;p;{er bell and its attendant complicated
and expensive operafing apparatus and to
substitute thersfor an exceedingly simple,
light and inexpensive apparatus comprising
only a receiving hopper which is closed over-
head and provided with & hanging door
which normally bears against the frame of
the charging door for the hopper and seals
it effectively against the escape of gas when
the bell is dropped. To simplify the opera-
tion of parts, I adapt the skip car to auto-
matically open the hopper door as the car
tilts to discharge its contents info the hop-

er. When material is not being charged
into the hopper the door remains closed and
when the bell is dropped to charge material
into the furnace, the furnace gas pressure
will force the door against its seat or frame
making it most effective as a seal when such
is needed,

By my novel arrangement of charging
hopper and gas seal door, T not only sim-
plify the coustruction and operation of blast
furnace tops and reduce operating expense,
but, what is of great importance, I am en-
abled to veduce to a minimum the shock to
material charged into the furnace. especially
where skip cars are used. In other words.
iny invention permits of a low top which
lessens the distance that the coke has to fall
and therefore minimizes the amount of break-
age and resultant coke breeze.

My invention further comprises the de-
tails of construction and arrangenrent of

- parts which, in their preferred embodiment

&0

only, are hereinafter more particularly de-
seribed and illustrated in the accompanying
drawings, in which

Figure' i is a top plan view of a furnace

_equipped with m{}e_c arging apperatus, the
in

58

top of the hopper being broken away to show
the hopper door and the skip car in the posi-
tions assumed when the moterial is being

: charged into the hopper. Fig. 2 is a vertical
- sectional elevation through my improved
charging apparatus. '

- lar parts throughout the drawings. :
The furnace stack 1 is fitted with a lip-
ring 2 having a central opening adapted to
- be sealed by the bell 3, The bell nas an
“operating rod 4 which passes upwardly and
centrally through- the rotarv distributing
chute 5 and the top 6 of the charging hop-
per 7. The chute 5 is provided with sn
annulyr raceway 8 which rests on a series of
antifrietion balls that run in a grooved way
9 supported on ¢he annular bracket 16
This bracket ix mounted on the conical top
' 11 which is bolted to the lip ring 2 and in-
closes .the charging compartment immedi-
ately _above the bell. The distributin
chute 5 may be operated in any manner wel
known in this art, to distribute the material
properly on the bell and the latter may be
raised. and lowered by any suitable mecha-
nism. . In fact the parts thus far described
are all of standard construction except the
charging hopper 7. This hopper in a hori-.
zontal cross-section is substantially U-shaped
having a flat vertical side wall 12 which rises
from the uncurved wall 13 forming a pertion
of the bottom of the hopper 7. The top
plate § leads downwardly from the upper
edge of =wall 12 at a sharp angle to join the
opposite marginal curved edge of the hopper
bottom 7. Vertical curved walls inclose each
side of the hopper which has a charging
opening 14 in the wall 12. This opening 1s
normally closed by a door 15, hinged at 16
to the wall 12 above the opening 14 which it
normally hangs in a position to close effee-
tively. Where. as illustrated, a single skip
hoist 17 1s used, the charging hopper will
have only one door 15 which, since it stands
opposite to the rod 4 and should swing in-
wardly bevond it in moving to admit a
chargé of material, must be provided with a
slot 1§ which is arranged to receive in it the
said rod. This slot is closed by a small deor
19 hirged to the outer face of the door 15
and having its lower end so disposed as 1o
engage and be held closed by the wall 13 of
the hopper bottom when the door 15 is
closed. To give a better joint..the bottem
edge of the door 15 is bent inwardly ut a
slight angle which corresponds to the in-
clination of wall 13 with which it juskes a

Similar reference numerals refer to simi-
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close fit. When a double skip hoist is used,
the rod 4 - will he between the doors 12 and

the slot 1? and door 19 are then unnecessary.

The skip hoist has a car 20 which may be
of any standard construction and which
rides on the tracks 21 of the hoist. These
tracks ave designed in the usual manner fo
gradually tilt the car 20 to dump its con-
tents info the charging hopper of the fuf-
nace. In my invention I provide the car
at each side of its front end with a curved
flange or projection 22, which projections
are adapted to engage each a rolier 23 jour-
naled in bearings 24 attached to each side
of the door 12. Thuts7 as the car 20 tilts to
discharge its contents into the hopper 7, it
will engage and open the hopper door 1’)

It will be noted that the skip car is
brought quite close to the.beil 3 by my con-
strucuon, go that the coke has a minimnum
distance to fall. It will be further observed
that the charging hopper is light, inexpen-

- sive and zhould be exceedingl; y “durable. No

25

30

35

45

890

55

comphmte& or duplex opemmw mechanism
is required, as the “pell 3 may be dropped by
any simple means, and the door 12 is opened
by the skip car, closes automatically, and is

held closed by the gas pressure when the.

bell -3-is dropped. No parts are subjected
to any bpecmi wear, and all may be readily
and cheaply 1ephced

Tn accordance with the requirements of
law I have illustrated only that embodiment
of my inveution which I regard s as prefer-
able.” I, howéver, claim as part of my in-
vention all such modifications and clmncres
as embody the gist of my invention which is
set forth in the accompanying claims.

What I claim as new and desire to secure

by Letters Patent, is:—

1. The combination with a blast furnace
and its charging hopper and bell seal there-
for, of a charging compartment over said
hopper axid havmfr a' botfom opening
through which material falls into said hop-
per, a distr ibater which deflests the stock as

it falls through said opening there being a

side .opening “for the char ging of material
into sald  charging compa rimenf which
opening cxtends dmvnwmdly toa D(hnt near
the hood of tnn hottom }mp‘“er and a self
closing internal door for said side opening
which automatically seals it and the fur-
nacé when the bell 1s lowered,

2. in a charging appar:

atus for blast fur-

1,058,871

naces, a charging hopper provided with e

side opening, an m*varcdv swinging c]oamr&

for said opening, rollers mounted at the
sides of the outer f’iCC of sa.-' door, 8 charg-
ing car, and projections carried by the
charomg car which engage said rollers and
move the door inwardly as the car tilts to
discharge its contents into the hopper, sub-
staptlallv as described.

3. In a charging apparatus for blast fur-
naces, the lower hopper and bell, a chal‘gﬁmg
hopper superposed above the lower hopper
and bell, said charging hopper having 2
hood and a straight uncurved vertical side
wall provided with an opening, and a fiat
door hinged within said honper go as to
swing over and close said opening.

4. A blast farnace top compmsmg a dou-~

ble hopper, a bell to seal the discharge open-
ing of the lower hopper, the upper hoppe;
having a vertical side opening Whl(‘h ex

tends down to a point near the hood of the
lower hoppmx and an internal door in the

upper hopper to seal said side opening
through which material is introduced into
he double hopper, substantially as de--
scribed.

5. In a furnace top having a lip ring and
bell, a normally closed cover over said lip
ing, an inwardly ope ning side door for said
cover rod for owemng “the bell, said door
'havmg’ a slot adapted to receive said rod as
the door swings inwardly, 2 ﬁap valve eon-
nected. to the outer wall of the door amd
adapted to swing down over said slot, said
flap valve being addp’wd to engage the cover
and close the slot when the door Is in closed
pOSlthn.
The combination with 2 furnace top
Whl(,}l comprises a closed top hood having 2
side opening, a charging bell and hopper
a,nd an *nw rcﬂ;J openm door for said
opéning, of a charging car having at its for-
ward end a curved member. ad: mefi to. en
gage said deor, and track supports for b?‘ld
car which cauvse said memwber to engage and
gradually open said door as said car pivols
to dump its contents thr nugb s:nd ememh‘,.
Tn testimony whereof T affix my signature
in presence of two witnesses.
JAMES WARNER SHOOK
“Witmssco'

C, T Bracsmuoc
W, M. ermn.
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