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No. 768,207.

- UNITED STATES

Patented August 28, 1004,

Parent Orrice.

/

SAMUEL W. VAUGHEN AND JAMES B. McCLURE

J. BOYNTON, OF ELYRIA, OHIO.

- BLAST-FURNACE TOP AND CHARGING DEVIGE.

SPEGIFIGATION formiilg part of Letters Patéﬁt'No. 768;207, dated August 23, 1904.
| | Application filed April 7, 1908, Serial Hd. 151,505, (No model.)

To all whom it may concern: .
~ Be it known that we, SAMurL W. VAUGHEN
and James B. McCrLurg, both of Torain, and
ARTHUR J. Boynrow, of Elyria, in the county
of Lorain, State of Ohio, have invented a new

‘and useful Improvement in Blast - Furnace
Tops and Charging Devices, of which the fol-

lowing is a full, clear, and exact description,

reference beino had to the accompanying |

drawings, which form a part of this specifica-
tion. - -
- To secure the proper uniform distribution

~of stock in the furnace has been one of the

' 20

most troublesome problems in modern blast-

furnace practice. The solution of this prob-
lem has been sought in various ways; but
heretofore the mostsatisfactory attempts have

either been -but partially corrective of the |

evils sought to be overcome or else they have
attained the desired object by means which in
practical operation are too expensive to war-

- rant their general use. - By uniform distribu-

tion is meant not only a distribution in which
the bulk of the stock is deposited in the fur-

nace symmetrically with respect to its vertical

axis, but also a distribution in which every

- vertical section taken through the center of

35

- overcome the difficulties heretofore experi-
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the column of stock will show a similar pro-

portion and admixture of ore, coke, and lime-

stone and also similar proportions of fine and
coarse material and of different kinds of ore.

The difficulties which result in practice from

the failure to secure a distribution of this kind
are too well known in the art to. require their
statement here. R '
Our present invention is designed to Pro-
vide a construction and arrangement of blast-
turnace top and charging devices which will

enced and by means of which a proper distri-
bution may be obtained at a cost not to exceed

- that of the cheapest systems now in use.

45

In our application Serial No. 151,507, -of
even date herewith, for a stock-collecting car
or lorry, and in a second application of the
same date, Serial No. 151,506, for an improved
skip-car, we have had in view the collection
and delivery of the stock in a manner to oreatly
tacilitate this distribution, and the best results

1 will be obtained when the present imvention is 5o

used in conjunction therewith, although its

‘use on any furnace and with other methods of
collecting and handling the stock will be found

useful. _ _ . o
In the usual practice the stock is carried to
the top of the furnace in a skip-car, which
discharges into the turnace-hopper by a side-
tipping motion. This manner of discharge

tends to throw the bulk of the material to the

front or opposite side of the furnace, and es-
pecially the coarser portions thereof, and is a

considerable factor in causing' uneven distri- -
bution. Ithasalso been generally customary

to employ one or more bells for delivering the

material into the furnace with actuating-rods

therefor extending up through the receiving-

‘hopper. The employment of these rods malkes
‘necessary a larger diameter of hopper in order
to give the desired capacity and is another
cause of unequal distribution, since not only

does the material not have as great an oppor-
tunity tomix together in falling therethrough,
but the slope at which it comes to rest therein

-1s manifestly longer the larger its diameter,
so that the difference in the distribution of the
mass at the opposite sides thereof is oreater.

It bell-beams are used instead of rods, their
usual arrangement is such as to divide the

stock, so that it isnot delivered centrally upon- g
gRele
- Our invention consists in providing the fur-
‘nace-top with a receiving-hopper having a
long discharge-spout of relatively small di-
ameter, at the lower end of which is a cen- -
trally-opening valve or diaphragm, which is

the apex of the bell.

arranged to drop the stock centrally onto the

apex of a small bell, surrounded by what we

term a " collecting-hopper.” This small bell
ancl also the collecting-hopper are mounted
above the usual lower bell, which closes the
furnace, and are carried by the ‘beam which
actuates said bell, the collecting-hopper be-
Ing so arranged as to correct any error of dis-

tribution which would otherwise be caused by

the stock striking the said beam and to dis-
charge 1t upon the apex of the main bell.
By the arrangement described we obviate the

use of bell-rods extending through the re-
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ceiving-hopper. Incombination withthisar-
rangement and construction ot the furnace-
top we provide a centrally-bottom-discharg-
ing skip-car, which drops the stock cenfrally
into the receiving-hopper, and thus avoids
the errors of distribution due to side dis-
charge. |
Our invention also consists in the novel con-
struction and arrangement of the valve or
diaphragm above referred to, which controls
the discharge of the receiving-hopper. It
also consists in certain other novel features
of construction, arrangement, and combina-

]

tion of parts, all ashereinafter described, and -

pointed out in the appended claims, reference

belng had to the accompanying drawings, in
which—
Figure 1 is a view, partly in vertical sec-

‘tion and partly in side elevation, showing a

furnace-top and charging devices embodying
our invention. Iig. 2 1s a partial plan view
of the furnace-top with the receiving-hopper
removed and showing the centrally-opening
valve or diaphragm in its closed position.

Fig. 8 is a plan view of the said valve or dia-

phragm partially opened. Fig. 4 is a plan
view showing the skip-car in 1ts discharging
position and the means for actuating its valve,
the stock-receptacle of the car being partially
cut away on the line 4 4 of Fig. 1. Ifig. 51s

“a detall view.
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The letter A designates the usual bell, which

closes the top of the furnace and controls the

admission of stock thereto.

B is the beam for operating said bell, actu-
ated by rods B’, which are connected to a mo-
tive device. (Not shown.)

Cisthereceiving-hopper, which hasan elon-
oated discharge throat or funnel C', of com-
paratively small diameter, in which is placed
the centrally-opening valve or diaphragm D.
Said throat or funnel is preferably made so
that its diameter increases somewhat from
the bottom of the hopper to the said valve,
while below the valve 1ts diameter decreases.
This construction enables the stock to readily
free 1tself in falling from the hopper to the
valve and in falling from the valve to be di-
rected centrally onto the apex of the small
bell E, which is placed a short distance below
it. This small bell K 1s secured to the beam
B and is surrounded by the coliecting-hop-
per F, which is also carried by said beam.
This hopper F is formed with a contracted or
funnel-shaped lower portion E', which sur-
rounds the apex of the bell A. |

The centrally-opening valve D, which forms

an Important feature of our invention, 1s-

shown in detaill in Figs. 2and 3. It consists of
a circular diaphragm divided on curved radial
linesinto a plurality of irregular sector-shaped
or curved triangular sections D, each of
which is pivoted at the point . These piv-
otal points ¢ lie near the outer circumfierence
of the diaphragm-circle and are all equally
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distant from its center, the convex curved
edoe ' of each section being on a line struck
from the center of 1ts pivot «, while its con-
cave edee 7 is formed by a curve whose cen-
ter is the axis of the pivotof the nextadjacent
section. Iach section has a radially-extend-
ine lever-arm D', and these arms are all con-
nected to an annulus 1D* by means of links /.
Also connected to said annulus is a motive
cylinder D' or other suitable means for mov-
ing the same. It is supported upon antifric-
tion-rollers ¢. carried by brackets (x, and 1s
centered and guided by similar rollers ¢/,
which bear against its outer periphery.

It will be readilv seen that when the annulus
D?is moved in the direction of the arrow, Ifig.
2, the links D? will pull upon the arms D’ to
move the sections D upon their centers « and
that said sections will also swing outwardly
from the center without interference with
cach other until their curved edges «° are
nearly coincident with the circle passing
through the said centers. Fig. 8 shows the po-
sition of the sections as they approach this po-

sition. It will be further noted that during
this movementthe opening formed by the out-

ward recession of the sections 1s symmetrical
with respect to the vertical center of the throat
(' and that its diameter incrcases equally m
all directions from such center. 1t 1s this fea-
ture which distinguishes our present valve
from all others which have been used for dis-
charging blast-furnace stock, and the term
““ centrally-opening” as used herein and 1n
the appended claims is to be construed as
meaning a valve having this mode of operation
as distinguished from those valves used here-
tofore composed of one or more hinged drop-
ping or sliding leaves, which move away from
the center in opposite directions, but wherein
the opening formed by their recession simply
widens in one direction. The advantage of
the present form of valve will he readily un-
derstood when it is considered that the object
in view is to discharge the stock centrally
upon the apex of the bells below in such a
manner that it shall be distributed equally
over the entire surface of said bells.  T'his
cannot be accomplished with any form of
valve which in opening tends to give a thrust
of the stock toward one side or the other, nor
hy any valve in which the valve-opening sim-
ply widens in one direction, since with such
valves more of the stock will obviously be dis-
charged through the end portions of the open-
ings thus formed and upon two sides of the
bell. We do not, however, wish tolimit our-
selves to the particular form and construction
of valve herein shown, as it may be modified
in various ways and still perform the sanme
function. |

H designates a skip-car arranged to travel
on the usual track IS and having its bucket
H' hung on trunnions in the frame of the car,
so that 1t will always maintain its vertical po-
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- burpose of actuating this valve we provideat |
the top of  the furnace a sliding bar-J, actu-

IO
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sition. This bucket is provided with a dis-

charge-valve I at its bottom, and this valve is
also of the centrally-opening type above de-

scribed and is preferably similar in construce-

tion to the valve D, as shown in Fig. 4. The |

valve-sections I are connected to the annu-
lus I' by the levers 1% and links I®. © For the

ated by amotive cylinder J’, (or any other suit-
able means.) This bar is formed with 1 jaw
7, which is arranged to engage a pin or pro-

jection 5* on the annulus I', so that when the
bar 1s actuated. to an endwise movement in |
the direction of the arrow the annulus will be

moved toopen the valve. The purpose of this

. valve Lis thesame as that of the valve D—;. lu,

20

30

to secure a central discharge of the stock into
the receiving-hopper. The skip-car shown
forms the subject-matter of our application,
Serial No. 151,506, above referred to, and it
18 not claimed herein, except broadly, in com-
bination with the furnace-top.

- The stock is discharged from the Skip-ea,r

through the valve I into the receiving-hopper
and onto the valve D. The throat (¥ being
unobstructed by bell -rods and of compara-
tively small diameter, the stock comes to rest,
therein at very nearly a level or with its sur-

face in a cone whose vertical ax1s coincides |
with that of said throat. The valve D now

- being opened and the pressure of this uniform
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‘tions of the stock are also

column of stock being equal about this axis,
it is discharged centrally upon the small bell
K. Any division of the stock due to the bell-
beam K is largely corrected by the receiving-
hopper F, and it finally comes to rest equally

distributed around the bell A and is dropped
1nto the furnace in

that condition. In pass-
ing through the hopper C (7, over the bel] K,
and through the hopper E the different por-
further mixed to-
gether and interdistributed, so that the stock
finally reaches the furnace 1n condition to give
the best results. . |

- We do not wish to be limited to the precise
construction, arrangement, and combination

of parts herein shown and d escribed, since va-
rious changes may be made in the details there-
ot without departing from the spirit and scope
of our invention as defined in and by the fol-
lowing claims. ' | ' '

weclaimas new, and desire to secure by Let-
ters Patent, is— . - E | |

1. In a blast-furnace top, a receiving-hop% |
‘per having a centrally and horizontally open-
ing discharge valve or diaphragm formed in.

three or more sections. | |
2. In a blast-furnace top, a receiving-hop-
per having a contracted downwardly-extend-

1ng throat or funnel, and a centrally and hori-
zontally opening discharge valve or dia-

phragm therein

L formed in three or more sec-

g

4 second and sma,

- 9. In a blast-furnace top, a receiving-hop-

‘per having a contracted downwardly-extend-
ing throat or funnel, and a centrally-opening
discharge valve or diaphragm therein, said

throat or funnel being of Increasing diameter

from the hopper to the said valve, and of de-

creasing diameter below the said valve.

4. In blast-furnace top and charging mech-

anism, the combination with a recelving-hop-
per, ofacar or hoistarranged-to be moved over
the said hopper, and having a centrally-open-
ing valve in its bottom. - .

5. In blast-furnace top and charging mech-
anism, the combination with a receiving-hop-
per,of acar or hoist arranged to be moved over
the said hopper, and having a centrally-open-

ating the said valve. __

6. In a blast-furnace top, the combination
with a lower vertically-movable bell which
closes the top of the furnace, a beam for ac-
tuating said bell and connected directly there-

| ..}:j.g

g valve in its bottom, and means for actu-

735
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to, and a second and somewhat smailer bell _

carried by the said beam and over the central
portion of the same. | o o

7. In a blast-furnace top, the combination
of a main bell, a beam for actuating the same,

ler bell carried by said beam,

9o

a hopper surrounding the smaller bell, and a

recerving-hopper above said bell.

95

3. In a blast-furnace top, the combination o

of a main bell, a beam for actuating the same,
a second and smaller bell carried by said beam,
‘a_hopper surrounding the smaller bell and

also-carried by said beam, and a receiving-
hopper arranged to discharge upon the apex
of said smaller bell. o 2

9. In a blast-furnace top, the combination
of a main bell, means for actuating the same,
a-second and smaller bell above the said main
bell,and areceiving-hopper havinga centrall y-
opening valve arranged to discharge upon the

apex of the smaller bell, the said actuating
means for the main bell being entirely ex- -

terior to the receiving-hopper. |
10.. Ina blast-furnace top, a main bell which

TOO

105

IIO

closes the top of the furnace, a second and

smaller bell above the top of the main bell, and
a collecting-hopper surrounding the smaller
bell, said smaller bell and collecting-hopper

I1E

being carried by and movable with the main

| ‘bell. |
Having thus described our Invention, what |

11. Theherein-described valvetordischarg-
ing blast-furnace stock from one receptacle
into another consisting of a horizontally-ar-

120

ranged circular diaphragm divided on curved

radial lines into a number of sections each of

which is pivoted near the circumference of

the diaphragm, and means

12. The herein-described valve for discharg-

-Ing blast-furnace stock from one receptacle

into another consisting of a circular diaphraom

composed of a plurality of pivoted triangular

sections, two edges of each of said sections

_ for actuating the
said sections simultaneously:. |
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being formed by curved radial lines, and means
for simultaneously moving the said sections.

13. Theherein-described valve for discharg-
ing blast-furnace stock from one receptacle
into another consisting of a diaphragm com-
posed of a plurality of pivoted sector-shaped
sections, each of which has a convex edge
formed by a curve whose center corresponds
with the axis of its pivot, and a concave edge
formed by a curve whose center 1s the axisof
the pivot of the next adjacent section, and
means for actuating the said sections.

14. The herein-described valve for discharg-

ing blast-furnace stock from one receptacle

into another, consisting of a diaphragm com-
posed of a plurality of pivoted sections, lever-
arms connected to said sections, and a circu-
Jarly-movable actuating member to which said
arms are loosely connected.

15. The herein-described valve for discharg-
ing blast-furnace stock from one receptacle
into another, consisting of a diaphragm di-

vided on curved radial lines imto a num- |

ber of sections each of which is pivoted at a

‘distance from the center of the diaphragm,

lever-arms extending radially from the said
sections, a circularly - movable annulus sur-

768,207

rounding the diaphragm and to which said
arms are loosely conncceted, and means for
moving the said annulus.

16. In a blast-furnace top, the combination
with a receiving-hopper, of a valve in the
throat thercof composed of a plurality of piv-
oted centrally-opening sections, radial lever-
arms for actuatinge said sections, a cireularly-
movable annulus supported on the furnace-
top and to which said arms are loosely con-
nected, means for moving the said annulus
and antitriction-bearings therefor.

17. A valve for discharging blast-furnace
stock from one receptacle into another, con-
sisting of a horizontal diaphragm formed in
three or more sections, and means for actu-
ating the said sections to cause them to si-
multaneously move outward from a central
AX18.

In testimony whereof we have aflixed our
sionatures in presence of two witnesses.

SAMUEL W. VAUGIIIGN.
JAMES B. McCLURLE.
ARTHUR J. BOYNTON.
Witnesses:
WinLiaM JAMES TASMAN,
RoBERT J. Asprix.
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