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- Unrrep States Patent OFFICE.

JULIAN KENNEDY, OF PITTSBURG, PENNSYLVANIA.

~ HOISTING AND CHARGING APPARATUS FOR BLAST-FURNAGES.

SPECIFICATION forming part of Letters_ Pa_,tent No. 578,405, dated March 9, 1897, .
. Application filed April 29, 1896, Serial No, 589,497, (Wo model,)

To all whom it may concern:

Be it known that I, JULIAN KENNEDY, of

B Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented a new
and useful Improvement in Blast-Furnace

~ Hoisting and Charging Apparatus, of which

t6

‘riage.
tus mounted on the carriage for taking up
‘the slack in the double hoisting-cable.

the following is a full, clear, and exact de-

scription, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in which—

~ TFigure 1 is a vertical sectional view of the
upper part of a blast-furnace provided with

my improved hoisting and charging appara-
tus. Fig. 21s a side elevation of the same,
partly broken away and taken at right an-
gles to the view of Fig. 1. Fig. 3 is a hori-

zontal section on the line III III of Fig. 2.

Fig. 4 is a sectional end view of the hoist-car-
Fig. 6 i8 a detail view of the appara-

Fig.
6 18 a diagrammatic view showing the reev-

: ing of the hoisting-cable, and Fig. 7 is a de-

s

. mechanism. _ |
It also consists in means for forming a gas-

tail side view of one of the distributing-valves.

My invention relates to the apparatus em-
ployed for hoisting and dumping stock into
blast-furnaces and is designed to provide an

~1mproved apparatus of this character, which
- shall give an even distribution of the charge
> and provide for automatic dumping of the

skip by the use of a

simple and effective

seal at the top of the furnace, thus prevent-
ing injury to the top work and loss of the

- Inthe drawings, in which similar numerals
- 1ndicate corresponding parts, 2 represents the
. topof ablast-furnace having the usual charg-

g0

ing-bell 8, the means for operating this bell

being broken away for clearer illustration.

- Above the bell is supported a flat top plate

~of the valve may serve as a hinge. Each of | ing of one portion of the hoisting-cable will

~of which is carried a hopper 6. _
18 somewhat narrower than its chute, and in

4, having two charging-chutes 5 5, over each
Kach hopper

the spaces between their sidesmove the wings

7 of the loose tilting distributing-valve 8, this
- valve being rounded at each end, as shown,

80 as to coact with correspondingly-grooved

‘hinge-seats in the hopper, so that either end

center of the top

the reception of the operating-chains 9 9,
which are fixed at each of the four corners of
the valve and are connected to the vertically-
moving cross-heads 10 10, secured to the pis-
tons of motor-cylinders 11 11, these cylinders

being single-acting and having suitable sup-

ply-pipes 12. To prevent the cutting actions
of the gases and dust upon the outside of
these cylinders, I secure to the piston of each
a cylindrical shield 13, which surrounds the
cylinder and affords the desired protection.
Each of the chutes 5 is provided on its in-
clined sides with suitable explosion-doors 14.
1he bell-operating rod passes through the
plate 4, the central hole 30
therefor being shown in Fig. 3. The eylin-
ders 11 11 are supported upon suitable top
work 15, to which leads the inclined track 16,
extending upwardly from the bottom level of
the furnace. Upon this track moves. the
hoist-carriage or skip 17, which consists of a
four-wheeled truck, the front axle of which

| the wings 7 is provided with curved or are-
shaped edges, which edges are grooved for

55
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18 provided with a loose sleeve 18, to which

the tilting bucket is secured, the rear end of
this bucket normally resting upon a trans-
verse plate19. The forwardly-projecting end
of the bucket is provided near each side with
a depending bracket 20, having a transverse
pin 21, provided with a loose sleeve 22, |

At the upper end of the track-framework

is mounted the top wheel 23, this wheel hav-

ing two grooves for the double hoisting-cable,
the two parts of this cable 24 passing rear-
wardly from this top wheel to and over two
adjacent sheaves 25 25, loosely pivoted to the
rear axle of the skip, the two parts of the ca-
ble thence passing in a single loop around a

compensating sheave 26, which is loosely piv-

8o

0a :

oted in bearings upon the carriage and is pro-

vided witha spiral groove. Uponthissheave
26 are several clamps 27, having shoes 31 with

grooved portions, which bear upon the loop
in the cable and clamp it to the sheave.
reeving of the cable 24 is diagrammatically
shown in Fig. 6, the two parts of the cable

passing at their lower ends around the wind-
ing-drum 32 and extending upwardly and

over the wheel 23.  Stretching or lengthen-

The
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be compensated by the arrangement of the two
loose sheaves 25 and the compensating sheave
26, the one sheave turning slightly as the rope

stretches and the sheave 26 rotating, so as to

divide the slack equally between the two por-
tions of the cable.

the function of preventing slipping of one
part of the cable if the other part breaks. I
preterably brace the hoppers 6 by connect-
ing-rods 33, extending to the bearings of the
wheels 23, as shown in Figs. 1 and 3.

Upon the outer ends of the shaft of the up--

per wheel 23 are loosely pivoted two bell-
crank levers 28, having hooked upper ends
adapted to engage the sleeves 22 upon the
pins 21 of the bucket, the other arms of the
bell-cranks being provided with counter-
weights 29, which are arranged to hold the

- hooks in contact with the ping, thus causing

the upper end of the bucket to be drawn
downward by a positive motion as the skip
moves to the upper end of its travel.

The operation 1s as follows: The bucket
upon one of the skips being filled at the lower
end of the inclined track, the hoisting-drum
1s then actuated to draw theskip to the top of
thefurnace. Astheskipnearstheupperlimit
of 1ts travel the hooked arms swing it upon
the front axle into the position shown in dot-
ted lines in Fig. 1. In the meantime the op-

erator by means ot the cylinders 11 has low-
ered one end of the tilting valve §, so that as

the bucket is discharged mto the 110ppe1 the
contents slide down the inclined valve onto
the bell. The valve then being raised into
the horizontal sealing positionthe skip islow-
ered to the bottom of thetrack, the skip upon
the other track being raised as the empty
skip is lowered. . When the first skip is again
filled and hoisted, the valve is tipped into the
opposite position, as shown in dotted lines in
Fig. 1, thus depositing the contents of the
bucket upon another portion of the bell. The
two chutes therefore deposit the charge at

four equidistant points around the circum-

ference of the bell, each swinging valve being
first tilted in one direction and then in the op-
posite.

" The advantages of the apparatus will be
apparent to thofse skilled in the art, since an

atttomatic hoisting and dumping of thebucket

is obtained and an equal distribution of the
charge given with use of simple and effective
apparatus. The swinging valves give a per-

fect gas-seal and the strain is distributed

equally between the two portions of each hoist-
ing-cable.

Manychanges may be madein the form and
arrangement of the parts without departing
from my invention, since

I eclaim—

1. The combination with a blast-furnace
having a top-closing plate, of a chute in said

plate, and avalvearranged to close said chute,
said

The clamps 27 also serve

valve being provided with means for |

tilting the same 1In opposﬂte directions, each
end for ming a hinge as the other end is low-
ered; substantmlly as described.

2. The combination with a blast- fmnaee |

having a top plate, of a chuteleading through
said plate, and a valvearranged to close sa,id
chute, said valve having at each side up-
war dly projecting wings and being provided
with means for tilting the same in either di-
I 6(3111011 Substantmlly as described.

The combination with a blast-furnace
h&vmg a top-closing plate, of achute leading
through said plate and provided with a hop-
per, a loose valve arranged to close the lower
end of the hopper, said valve having hinging
portions at each end, and motive cylinders
having flexible connections with said valve,
whereby the valve may be tilted downwardly
in eitherdirection; substantially as described.

4., The combination with a blast-furnace
having a top plate provided with a charging-
chute, of a valve having a hinge portion at
each end and arraunged to tilt in either direc-
tion, said valve having at each side project-
ing wmgs and motwe cylinders having de-
pel’ldlnﬁ‘ flexible connections with said v&lve ;
substantially as described.

5. The combination with a blast-furnace
having an inclined track leading to 1its top,
of a carriage movable upon said track, a
swinging bucket pivoted to the forward por-
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tion of the carriage and having projections

upon its forward portion and swinging arms
at the upper end of the track arrangedto en-
gage such projections and positively move
the front end of the bucket downwardly.

6. The combination with a blast-furnace
having an inclined track leading to 1ts top,
of a carriage movable upon said track, a
bucket pivoted to the forward portion of the

carriage, said bucket having near its front
end projecting pins, and pivoted counter-

weighted arms mounted near the upper end
of the track and arranged to engage said pins
and thereby dump the bucket Substantmlly
as described.

7. The combination with a blast furnace
having an ineclined track leading to its top,
of a carriage movable upon said track, and a
double cable passing over a wheel at the up-
per end of the track and thence over two
loose pulleys upon the carriage, sald cable
also passing with a single loop about another
pulley upon the carriage; substantially as
described. - -

8. The combination Wlth an inclined track,
of a carriage movable thereon, said carriage
having j0111*naled thereon two adjaeent loose
pulleys and having also a single compensat-
ing pulley in line with said pulleys, and a
double cable having a single loop passing
about the eompensatm pulley and thence
passing over the two loose pulleys; substan-
tially as described.

9. The combination with an inclined tr ack,
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- anda carriage movable thereon, of two ad- |

578,405 ' o8

. Jacent pulleys loosely mounted apon the car-

riage, a compensating pulley in line with
sald loose pulleys, a wheel mounted at the

upper end of the track, and a double cable

- passing over the wheel at the upper end of
-~ the track and thence over the loose pulley
- upon the carriage, said cable having a single

loop passing around the compensating pulley |

and secured thereto by clamping mechanism; 1o

substantially as described. -

In testimony whereof I have hereunto set
my hand. | S

JULIAN KENNEDY.
Witnesses: - '
' G. I. HOoLDSHIP,
H. M. CORWIN.
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