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UNITED

STATES PATENT

OFFICE.

JULIAN KENNEDY, OF PITTSBURG, PENNSYLVANIA.

BLAST-FURNACE-CHARGING APPARATUS.

SPECIFICATION forming pars of Letters Patent No. 670,322, dated March 19, 1901.
Application filed January 5, 1900, Nerial No, 524, (No model.)

To all whom 6 may concerw: -

Be it known that I, JULIAN KENNEDY, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, (whose post-office ad-
dressis Smith Building,) have invented anew
and useful Improvement in blast-Furnace-
Charging Apparatus, of which the following
is a full, clear, and exact description, refer-

ence being had to the accompanying draw-

ings, forming part of this specification, in
which—

Figure 1 18 a side elevation of a blast-fuar-
nace provided with my improved charging
apparatus. Kig. 2 1s a sectional side eleva-
tion, on a larger scale, of the upper portion
of the furnace. Xig. 3 is a top plan view of
the same. FHig. 4 is a broken vertical section
showing the arrangement of the explosion-
doors, and Fig. 5 is a detail side elevation of
the bells and their operating-cylinders look-
ing at right angles to Kig. 2. |

My invention relates to the automatic
charging of blast-furnaces, and is designed
to provide improved apparatus which will dis-
tribute the stock in any desired manner un-
der the control of the operator, which will re-
dnce the amount of fine ore carried out with
the gases and effectually seal the top of the
furnace against leakage of gas. Itisfurther
designed to provide asimple and effective ap-
paratus of thischaracter which may be easily
applied to existing furnaces.

In the drawings, 2 represents a blast-Tur-
nace having an inclined track 3 leading to 1ts
top, upon which is erected the framework 4.
The furnace-top is closed by an annular plate
5, having a peripheral flange 6 and an inner
similar flange 7. In the central opening of
this plate is supported an annular closing-
plate 8, having an outer reversely-bent or
hook-shaped flange 9, resting upon the flange
7, and also an inner flaring flange 10. Be-
tween these flanges the plate is provided with
an annular bearing 11, having a ball-receiv-
ing recess containing a seriesof balls12. "The
lower or main hopper 13 is provided, with a
depending recessed bhearing 14, which rests
apon the balls, and with a depending flange
15, which surrounds the inner flaring flange
10 of the plate 8. The inner portion of this
main hopper extends down within this flaring
lange and is provided with an outwardly-in-

|

over a suitable circular dial-plate 38.

clined chute or tubular channel 16, which
preferably extends downwardly to near the
normal level of the stock, so as to convey the
ore downwardly through a closed channel
across the gas-currents which passout through
the offtake 43. The carrying out of fine ore
by the gas-currents is thus largely prevented.

The upper part of the main hopper consists
of a downwardly-flaring plate 18, which is se-

cured tothe lower partof this hopper by suit-

able bolts extending also through an inter-
mediate annulus 19, having a projecting por-
tion provided on its lower side with an annu-
lar rack 20. The upperorsupplemental hop-
per 21 is secured to the top portion of the
main hopper and revolves with it. The main
hopper is closed by a bell 22, having its rod
23 connected to the piston-rod of a motive
cylinder 24, supported in the upper portion
of the framework 4. This rod extends up-

wardly through a central hole in the bell 25

for the upper hopper, this latter bell being
carried on depending links 26, pivoted to &
cross-head secured to the upper end of the
piston-rod of a second motive cylinder 27,
supported on the top of the framework. The
connection 28 between the links 26 and the
upper bell is preferably of swivel form,-as

‘shown, to allow rotation of this bell.

Theentire hopperdeviceisturned by mneans
of a pinion 29, secured to a shaft 30, sup-
ported in bearings 31 at the top of the fur-
nace and having bevel-gear connections 52
with a shaft 33, which extends downwardly
along the inclined track and is connected by
bevel-gearing 34 with a vertical shatt 335,
which is actuated by a suitable motor 36.
The shaft 35 is also connected with a hori-
zontal shaft 37, to the other end of which is
secured a pointer or indicator, which moves
The
turning of the chute 16 is thus under the con-

- trol of the operator, who is visually shown

the position of this chute at any time and
can turn it to any desired position. This is
an important feature of my invention, as it
enables the operator to distribute the charge
50 as to correct uneven working of the fur-
nace or in any desired way.

The stock may be hoisted and dumped into
the nupper hopper by any of the usual devices
for this purpose, and I have shown a car 39,
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movable on the track 3 and ecarrying a tip-
ping skip 40, which is tipped at the upper
end of its travel by counterweighted swing-
ing arms 41, engaging a cross-bar upon the
skip. |

In order to seal the top of the furnace, I
supply the top plate with water or other fluid
or granular material, the flances holding this
in a pool. The hemmﬂ' 11 for the halh 1S
perforated or slotted in its lower portion, so
as to allow free communiecation of the fluid
therethrough and extended down to give,with
the flange ]5 a double seal for the main-hop-
per connection. The ports 17 for the explo-
sion-doors 42 are provided attheir upper ends

with vertical flanges to hold the pool of water |

in place.

In operating the apparatus the stock is

~hoisted 1n the usual mannerand dumped into
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the upper hopper. Fluid is supplied to the
motive cylinder 27 to lift the upper bell 25
when desired and allow the material to drop
into the lower hopper, the bell of which is ac-
tuated as desired by the other motive cylin-
der to allow the stock to pass down through
the chute in the furnace, the upper bell be-
ing closed when the lower bell is raised, and
vice versa. Detween the successive dis-
charges of the main hopperthe operator turns
this hopper and chute into different radial
positions, so that the material will be directed
through the inclined chute fo the different
parts of the blast-furnace area.
Theadvantagesof myinvention resultfrom
the apparatus forturning the discharge-chute
at the will of the operator, from the down-
wardly-extending tubular form of this chute,
which reduces the amount of ore carried out
by the gases, from the efficient sealing of the
top of the furnace, and generally from the
simplicity of the structure and the ease with
which it may be applied to existing furnaces.
Many changes may be made in the form

and arrangement of the parts without depart-

ing from my invention, since

I claim—

1. A blast-farnace lmvmﬂ- a top-closing
plate with a central hole opening into the
gas-chamber of the furnace, a revoluble hop-
per centrally mounted above the hole and pro-
vided with a downwardly-extending inclined
chute arranged to deposit material within the
furnace - chamber, mechanism for stopping
flow of gasthroug h the chute and mechanism
for turning the hopper, substantially as de-
scribed.

2. A Dblast-furnace having a top - closing

plate, a centrally-located revoluble hopper |

mounted thereon, and having a bottom-clo-
sure, an inclined inclosed chute depending
from the hopper below the closure, and mech-
anism for turning the hopper; substantially
as described.

3. A Dblast-furnace having a top-closing
plate with a central hole opening directly into
the furnace-chamber, a revoluble hopper cen-

‘tral hole opening

| depending inclined chute arranged to deposit

material within the gas-chamber of the fur-
nace, mechanism for preventing flow of vas

ul)wmdlv throngh the chute and mechanism -

under the (*OI]TI{}I of the operator for turning
said hopper to any desired point; substan-
tially as described.

4. A blast-furnace having a top plate pro-
vided with a central hole opening directly
into the furnace-chamber, a revoluble hopper
centrally mounted above the hole and haviny
an inclined chute, mechanism for preventing
flow of gas npwardly through the chute,means
for tmmng the hopper, ::‘.l,nd a wmtel-bealmg
device between the hopperand the top plate;
substantially as described.

5. A blast-farnace having a mp—clomnw
plate, means for mt‘ret-sealmn‘ 1ts edges, a
revoluble hopper having an inelined dis-
charge-chute leading through the plate, mech-
anism for preventing flow of gas upwardly
through the chute into the gas-chamber of
the furnace and means for turning said hop-
per; substantially as described.

6. A blast-furnace having a revoluble main
hopper with an inclined diseharge-chute, an
apper supplemental hopper secured to the
main hopper, closing-bells for both hoppers,
and mechanism for turning the hoppers; sub-
stantially as described.

7. A Dblast-furnace having a top-closing
plate with a water-sealing trough and a cen-
at the furnace-chamber, a
revoluble hopper centrally mounted over the
hole and having a depending inclined chute

~arranged to dE"pO&le material within the fur-
‘nace, & depending flange on the hopper en-

tering the sealing-tron U'h mechanism for pre-
venting flow Gf 2as upwm*dly through the
chute and mechanism for turning the hopper;
substantially as deseribed. )

3. A blast-furnace having a top-closing
plate arranged to receive a pool of water, and
explosion -doors in pool-covered portion of
sald plate; substantially as described.

9. A blast-furnace having a top-closing
plate arranged to receive a p001 of water :a,ud
having a central hole opening into the gas-
{_,hfunber of the furnace, a revoluble hopper
supported centrally over the hole upon anti-
friction - bearings carried on the top plate,

sald hopper having a depending inclined
chute arranged to dlbﬁhdl‘{re material within
the furnace, mechanism for preventing flow
of gas upwardly through the chute and mech-
anism for turning the hopper; substantially
as described. |

| A blast-furnace having an upper hop-
per and a lower hopper with closing-bells
therefor, and two cylinders each independ-
ently connected to a bell to operate it, at least
one ot sald cylinders being located above
both bells and having its longitudinal axis
passing through the centers of the bells; sub-
stantially as deseribed.:

11. A blast-furnace having a revoluble

trally mounted above the hole, and having a | hopper with a depending inclined chute, said
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hopper having two depending concentric an- |

nular flanges, and a water-sealing trough
into which the flanges extend, one of the

flanges having a bearing resting on a support-

ing-bearing on the furnace; substantially as
described.

12. A blast-furnace having a top plate pro-
vided with a water-sealing trough, a revolu-
ble hopper mounted over the plate and hav-
ing an inclined chute, the hopper having de-
pending flanges dipping into the sealing-
trough, and a supporting-bearing for the hop-
per between sald flanges; substantially as
described.

13. A Dblast-furnace having a top-closing
plate, a centrally-located revoluble hopper
mounted thereon and having a downwardly-
extending inclined chute arranged to deposit

3

material within the furnace, mechanism for
turning the hopper, and sealing mechanism
for stopping flow of gas upwardly through
the chute; substantially as described.

14. A blast-furnace having an upper hop-
per and a lower hopper with closing-bells
therefor, and two cylinders arranged in line
and having their longitudinal axes passing
through the center of the bells said motive
cylinders being direetly and independently
connected to the bells to operate them; sub-
stantially as described.

In testimony whereof I have hereunto set
my hand.

JULIAN KENNEDY.

Witnesses: ' +
. I. HoLpsHIP,

(. B. BLEMING.
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