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To all whom it may concern.:

Be it knownthatl, SAMUEL W.VAUGHEN, a
citizen of the United States, residing at Johns-
town, in the county of Oambrla and State of
Pennsylvama have invented certain new and

useful Improvements in Blast-Furnace Tops;

and 1 hereby declare the following to be a
full, elear, and exact description of my inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same. _

My invention relates to new and useful 1m-

' provements in the tops of blast-furnaces
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. 1educmﬂ' and smelting operation.

45

50

whereby they may be charged with stock in
a proper, convenient, and expedltmus man-
ner, and the eon%tructlon and operation of my
1mpr0yed blast-furnace top are such that a
furnace provided with it may be charged with-
out the necessity of the employment of work-
men or top-fillers to dump the stock into the
upper receptacle, and for this reason the dif-
ficultiesand dangers consequent upon the em-

ployment of ss—ud top fillers are thereby ob-

viated.

It 1s also an obJeet of my invention to pro-
vide a top-filling apparatus which is firmly
secured to the shell or body of the furnace in
such a way that it will not become disarranged
by the dust or gas explosions which oceur in
smelting certain kinds of ores, and in order

Lo give proper and sufficient vent to the gases

occasioned by such explosions I provide a
large number of safety-valves or explosion-

doors through which the excess of pressure

may be d1scharn'ed thus leaving the charging

apparatus intact and ready for operation at

all times.

My improved apparatus is S0 constr ucted
that a charge is dropped into the furnace-top
at a number of points, thus providing for the
uniform distribution of the charge through-
out the cross-sectional area of the blast- fur-
nace, which is conducive of best resultsin the
In addi-
tion to this my apparatus is so constructed
that as the top is opened for the introduction
of the charge the gases are not permitted to
escape, but are retained by an upper closure
forming a gas seal, and by this means prac-
tically a]l the combustible cases are preserved

- for use in heating the hot- bla-,st stoves or boil-

ers and the upper apparatus of the furnace |

tion.

4 — - —uuE s —

is preserved from destructive contact with

the flames which are ordinarily occasioned

when the gases are permitted to escape into

the air at the time of dropping a charge.
Having thus given a general descrlptlon of
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the ob,]eets of my invention, I will now pro- -

reference to the accompanying two sheets of
drawings, which form part of this specifica-
tion and in which like letters refer to like
parts.

Figure 1 isa v ertleal elevatmn of my im-
proved blast-furnace top. Fig. 2 is a hori-
zontal sectional plan taken on “the line 2 2 of

Fig. 4. Fig. 3isan alternative arrangement.

of the receiving-hopper R, the body of which
has a less taper than tha,t shown in Figs. 1

and 4 and is provided with a funnel- shd,ped |
top to make its upper diameter sufficiently
large to receive the material properly. Fig.
4 is a central vertical section of my 1mproved

blast-furnace top, also showing a skip in dot-

ted lines in position for dl%(,hal cging material
| into the receiving-hopper.

Fw. 5 18 a par-
tial vertical section of an alternatwe form
of my improved top, in which the upper spi-

der or supporting-framework is protected by
fire-proofing bricks or other material, so as

ceed to describe my improv ed apparatus with
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to provide a flat arch, thus deerea,smrr the
amount of room requued for the construc-

Fig. 6 is a central vertical section of
the alternatwe arrangement of my receiving-
hopper, as shown in elevamon in Fig. 3.

- Referring now to the various chameters of
‘reference marked npon the drawings, A is the
upper portion of a blast-furnace prowded

with my improved apparatus.

B represents ports or pa%saﬂ'esq formed with-
in the upper furnace-walls connecting the in-
terior of the furnace with the extermr air,

go

said ports being normally closed by means :

of the etplosmn doors B’, said doors being
hinged so as to automatlcall y open with ex-
cess of pressure in the furnace and close by
gravity when said excess has been relieved.

C, as shown in Fig. 4, is a brick arch com-
posing the top of the blast furnace, in which
I provide the vertical openings C’, through
which the stock or material is fed to the fur-
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nace, and C" is the equwalent flat-arch con-

struction as shown in Fig. 5.
D represents beams formmn' a 3p1der or
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support for the upper portion of my charg-
Ing apparatus, said beams being securely fas-
tened to the shell of the furnace by means of
the connections Z, thus securing the charging
apparatus from displacement by explosions
or other causes. Although thisspider or sup-
port is shown in the drawings as composed
of I-beams, I do not limit myself to this ex-
act design, as other equivalent construetion
may be used. o

K 1s a platform surrounding the charging
apparatus, so as to give access thereto, if re-
quired, and F is the bottom plate of my charg-
ing apparatus, which is securely fastened to
the spider D by means of the bolts J', said
bottom plate being provided with a number
of openings O, as shown.

G is a central pivot provided on the bot-
tom plate I, which is fitted into a correspond-
ing central opening in the upper revoluble
distributing-chamber II.

I represents wheels on the revoluble dis-

tributing-chamber I, said wheels being sup- |

ported on the track X' of the lower plate F,
and said chamber II is retained in place by
means of the clips J, as shown.

K represents fluid-pressure cylinders pro-
vided with the plunger N and cross-head I,
which latteris connected by means of the pin
N to the revoluble distributing-chamber H
for the purpose of turning it about its center.

O represents openings in the lower portion
of the distributing-chamber H, which are ar-
ranged to register with the corresponding
openings O’ of the bottom plate FF when de-
sired, thus making communication between

- said chamber I and the upper portion of the
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blast-furnace by the action of the ¢ylinders
K and their connections, or, similarly, the
sald distributing-chamber H may be revolved
throughout a portion of its circumference in
such a way that said openings O are opposite
the solid portions of the plate I, thus closing
communication between said distributing-
chamber and the upper portion of the blast-
furnace.

P 1s the upper conical portion of the dis-
tributing - chamber I, forming part of the
cover thereof, in which are provided the doors
Q for permitting access to said chamber, if
desired, and said doors also will act as relief-
valves if occasion requires, as may be read-
ily understood. - -

R is the receiving-hopper, which is in the
form of the frustum of a cone, as shown in
Figs. 1 and 4, while in the alternative form
shown in Figs. 3 and 6 said receiving-hopper
R is of similar form, but with less taper and
Isprovided withanupper funnel-shaped topS.

Tisthe distributing and closing cone, form-
ing a portion of the distributing-chamber H,
upon which the lower portion of the receiv-
ing-hopper normally rests, and said cone also
serves to support the stock when it is con-
tained within the receiving-hopper R.

W isafluid-pressure cylinderprovided with
supports X, plunger U and rods Y connecting

685,498

1t to the receiving-hopper R, whereby said ré-
celving-hopper may be lowered as desired or
raised, as indicated by the dotted lines in
Fig. 4. - _

V represents guides and side supports for
the receiving-hopper R, and V' represents
slides formed on said receiving-hopper for
guiding it in ils vertical motion within tho
supports V. o -

In Iig. 4 the skip a is indicated by dotted
lines, said skip being one means of transport-
ing the stock or charge to the receiving-hop-
per R. - |

The various movements of the different por-
tions of my apparatus may be controlled by
valves located below the furnace-top on the
ground-level or otherwise, as desired.

Having thus described my improved appa-
ratus in detail, I will now proceed to deseribe
1ts operation as follows:

The normal or non-operative position of

the distributing-chamber H is adjusted by

means of the cylinders K and their connec-
tions in such a way that the openings O of
the same are opposite the solid portions of
the lower bottom plate F. Meanwhile the re-
ceiving-hopper R is in its lower position, as
shown in Fig. 4, whereupon the stock or
charge is dumped into said receiving-hopper
R by means of the skip a or otherwise, as de-
sired. The receiving-hopper R is preferably
SO proportioned as to hold an entire skip-load
consisting of either fuel, ore, flux, or mix-
ture, as desired. After the charge has thus
been placed in the receiving-hopper R said
hopper is raised by means of the e¢ylinder W
and its connections, thus causing the stock
to slide down the distributing and closing
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cone ' in all directions into the annular por-

tion of the distributing-chamber II. After
this has been accomplished the distributing-
chamber R is lowered into contact with the
distributing and closing cone T, and the dis-
tributing-chamber I is then turned through
a portion of a revolution by means of the cyl-
inders K and their connections, thus ecausing
the openings O in the bottom of said dis-
tributing-chamber to register with the open-
ings O’ in the bottom plate IF, whereupon the
stock is discharged from the annular portion
of the distributing-chamber H through said
openings O O', thence through the openings
C'in the brickwork, and thereby deposited
in the upper portion of the furnace. It will
be observed that this operation of charging
the stock into the furnace takes place at a
large number of points, thus securing a very
uniform and even distribution of the mate-
rials. In charging a furnace with my ap-
paratus I prefer to dump each skip-load or

nace by means of the revoluble chamber I;
but I may otherwise hold two or more hop-
perfuls in the receiving-chamber and dump

them together into the furnace if this prac-

tice is considered to be expedient or desir-
able. In case two or more hopperfuls are re-
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‘hopperful of material separately into the fur-
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ing said receiving-hopper.
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tained within the distributing-chamber to be | lably mﬂuntéd thereon and provided with _'_a, |

dumped into the furnace at once the sald
distributing - chamber should obviously be

large enough to contain the number of hop-
perfuls desired, and I therefore do not limit
myself to any exact-proportions of these vari-
ous receptacles. | | ) |
In the drawings of my apparatus 1 have
shown the bottom of the distributing-cham-
ber H as provided with six solid portions and
six openings O, with a similar number of
openings O" and C' in the bottom plate ¥ and
through the brickwork of the furnace, re-
spectively; but it is obvious that 1 could use
a greater or less number of openings if con-

venient or desirable.

I do not limit myself to the details of the
construction shown, but may makesuch modi-
fications as are fairly included in the scope ot
my invention and set forth in the claims.

Having thus described my invention, what
I claim, ard desire to secure by Letters Pat-
ent, 18— T

1. In a blast-furnace top, the combination
of a covered distributing-chamber provided
with a closing-cone arranged therein, a sup-
port for and beneath said cone carried by the
top of the furnace, a receiving-hopper mov-
ably arranged in the upper part of the dis-
tributing-chamber and in position to seat on
said cone, and means for raising and lower-

2. In a blast-furnace top, the combination

of a port-plate provided with a series of open-

ings and intervening solid portions, a closed
distributing - chamber revolubly mounted
thereon having a similar series of openings
arranged to register with the openings in said
port-plate, and means for revolving said dis-
tributing-chamber ag desired.

3. In a blast-furnace top, the combination
of a metal port-plate on the top of the furnace
provided with a series of radially-arranged
openingsand interveningsolid portions,arev-
oluble closed distributing-chamber mounted
thereon provided with a similar series of ra-
dially-arranged openings adapted to register
with the openings in said port-plate, and
means for revolving said distributing-cham-
ber as desired.

4. In a blast-furnace top, the combination
of a circular port-plate provided witha series
of radially-arranged openings and interven-
ing solid portions,a distributing-chamber rev-
olubly mounted thereon and provided with
a similar series of radially-arranged openings
adapted to register with the openings in sald
port-plate, the outer side walls of said dis-
tributing - chamber being sloped outwardly
and theinner side walls beingsloped inwardly
to facilitate the discharge of material there-
from, and means for revolving said distribut-
ing-chamber as desired.

5. In a blast-furnace top, the combination

of a port-plate provided with a series of ra-

dially-arranged openings and intervening

solid portions, a distributing-chamber revo- |

similar series of radially-arranged openings

adapted to register with the openings in said

port-plate, a distributing and closing cone
centrally located above said openings form-
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ing part of said distributing-chamber, and

means for revolving said distributing-cham-

ber as desired. -
6. The combination with a blast-furnace;
of a port-plate secured on the top thereof and
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provided with a series of radially-arranged

openings, a distributing-chamber revolubly
mounted upon said port-plate and provided
with a similarseries of radially-arranged open-

ings adapted to register with the openings in’
the port-plate aforesaid, a distributing-cone
located centrally above said openings, and a

receiving-hopper located above said cone and
adapted to be lowered upon or raised from
sald cone. |

7. The combination with a blast-furnace;

of a port-plate secured on the top thereof and

8o
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provided with a series of radially-arranged go

openings, a distributing-chamber revolubly
mounted upon said port-plate and provided
with a series of radially-arranged openings

adapted to register with the openings in the

port - plate aforesaid, a distributing-cone
placed centrally above said openings and
forming part of said distributing-chamber,

and a receiving-hopper located above sald

cone, adapted to be lowered upon or raised
from the cone aforesaid, said hopper being
provided with guides to direet 1ts movement:

8. The combination with a blast-furnace,

of a port-plate secured on the top thereof and
provided with a series of radially-arranged
openings, a distributing-chamber revolubly
mounted upon said port-plate and provided
with a series of radially-arranged openings
adapted to register with the openings in the
port - plate aforesaid, a distributing-cone
placed centrally above said openings and
forming part of said distributing-chamber, a
receiving-hopper located above sald cone,
adapted to be lowered upon or raised from
the cone aforesaid, said hopper being pro-
vided with guides to direet its movement, and
a skip or other means for supplying material
to said receiving-hopper. *
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9. Ablast-furnace havinga top-closing pors- '

tion provided with radially-arranged open-
ings, a closed distributing-chamber revolubly
mounted thereon and provided with radially-
arranged openings adapted to register with

those aforesaid, and means for revolving said

chamber as desired. |

~10. In a blast-furnace, the combination o

a frame having radially-arranged members
extending horizontally over the top of the
furnace and rigidly secured to the top there-
of, a charging apparatus firmly fastened to
said frame, and a number of explosion-ports

ically open with excess of pressure. |
11, The combination with a blast-furnace,
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arranged in the upper walls of said furnace
and provided with doors which will automat-
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of aframehavingradially-arranged members
oxtending horizontally over the top of the
furnace and secured to the top thereof, said

frame being protected by fireproof material,

and a charging apparatus supported by said
frame. |

12. In a blast-furnace, the combination of
a brick arch formed in the top thereof and
provided with a series of radially-arranged
openings, a port-plate having corresponding
openings superimposed thereon, a closed rev-
olubledistributing-chamber mounted thereon
having a similar series of openings adapted to
register with those aforesaid, means for su p-
plying stock to said distributing-chamber,
and mechanism for revolving the same as de-
sired.

13. The combination with a blast-furnace,
of a cirecular port-plate mounted on the top
thereof provided with series of radially-ar-
ranged openings, a track on the outer circum-
ference of said plate, a distributing-chamber
revolubly mounted onsaid plateand provided
with a series of openings adapted to register
with those in the port-plate aforesaid, wheels
on said distributing-chamber arranged to roll
on sald track, and means for revolving said
distributing-chamber as desired.

14. The combination with a blast-furnace
provided with a series of radially-arranged
openings in the top of the brickwork thereof,
of a circular port-plate mounted thereon and
provided with a similarseries of openings con-
necting with those aforesaid, and a distribut-
ing-chamber revolubly mounted on said port-

~plate and provided with a corresponding se-

ries of openings adapted to register with the
openings in the port-plate aforesaid.

15. In a blast-furnace top, the combination
of a port-plate provided with a series of ra-
dially-arranged holes and intervening solid
portions, a distributing - chamber revolubly
mounted thereon and provided with a similar
series of radially-arranged holes adapted to
register with the holesin said port-plate, and

—p
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a distributing and closing cone, centrally ar-
ranged above the aforesaid holes, forming
part of said distributing-chamber, said dis-
tributing-chamber being also provided with
a dome or cover having a central opening
therein for the reception of material upon

“said cone.

16. I'he combination with a blast-f urnace,
of a port-plate secured to the top thereof and
provided with a series .of radially-arranged
holes, a distributing - chamber revolubly
mounted upon said port-plate and provided
with a similar series of radially - arranged
holes adapted to register with the holes in the
port - plate aforesaid, a distributing - cone

placed centrally above said holes, said dis-
tributing-chamber being also provided with

a dome or cover having a central opening
therein, a receiving-hopper located within
said central opening above said cone and
adapted to be lowered upon or raised from
the coneaforesaid. -

17. In a blast-furnace-charging apparatus,
the combination of a port-plate secured to
the furnace-top and having a series of ra-
dially-arranged holes, a distributing-cham-
ber mounted thereon provided with a series of
radially-arranged holesin the bottom thereof,
adapted to register with the holes aforesaid,
a centrally-arranged closing and distributing
cone placed above said holes and forming
part of said chamber, a dome orcover on said
chamber provided with a central opening,
and a receiving-hopper located within said
central opening above the cone aforesaid and
adapted to rest upon or be raised above said
cone tor the purpose of discharging material
into said chamber and closing said central
opening. | |

In testimony whereof I hereto affix my sig-
nature in the presence of two witnesses.

SAMUEL W. VAUGHEN.

Witnesses:
GEO. E. THACKRAY,
D. J. JoNEs.

50

55

6o

70

75

30

35




	Drawings
	Front Page
	Specification
	Claims

