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This invention relates o the charging of blast-furnaces
and relates more particularly to an improved ventilating
arrangement for a bell and hopper system of blast-fur-
nace charging.

In, for example, the double bell and hopper system
the top of a blast-furnace is constituted by a hopper with
a top and bottom opening and which has an upwardly
tapering “bell” lying within each opening. If either bell
is moved upwards the corresponding hopper opening is
closed and vice versa. The two bells may be moved up-
wards or downwards independently of each other. To
charge the furnace,

(a) With the lower bell closing the lower opening,.
the upper bell is lowered and the charge can thus fill
the hopper from above;

() The upper bell is raised again;

(c) The lower bell is lowered, thus allowing the charge
to fall into the farnace; it will be seen from (b) that the
furnace top is still closed;

{d) The lower bell is raised, thus allowing for repeti-
tiocn of the cycle.

It is known both to have a further hopper above the
upper bell, in order that there shall be a supply of the
blast furnace charge to the bell-controlled hopper, and to
have the upper part of the bell-controlled hopper arrange-
ment so formed as to seat 2 removable bucket the bottom
of which can open in synchronism with lowering of the
upper bell. The present invention has special application
to this second type of arrangement.

The purpose of a double bell and hopper system is to

prevent too much dust and gas entering the atmosphere. :

However, small amounts of dust and gas still escape,
and with some types of blast-furnace even these small
amounis are harmful to health, This is espemally true
of a blast-furnace treating zinc-lead ores.

The invention consists in an arrangement for ventilat-
ing a bell and hopper blast-furnace charging dev1ce, e.g.
of the type using a removable bucket comprising a suc-
tion outlet leading out of a substantially annular enclosed
space lying around and above the opening in the hopper
to be closed by the bell and communicating with any gap
formed between the hopper and the upper surface of the
upper bell.

In this context, the phrase “annular enclosed space”
should be taken to mean any circumferential enclosed
space, e.g. it may be an elliptical or even a square “an-
nuius.”

By this means, if it should happen that the bell should
not completely seal its opening when a charging bucket
is removed, any vapours escaping from the hopper are
drawn away.

Preferably, the enclosed annular space is that defined
between an upstanding wall extending around the edge
of the upper opening, in which wall the suction outlet is
formed, and a downwardly tapering frusto-conical or
frusto-pyramidal shell extending from the wall above the
fevel of the suction outlet to, or to just above, the upper
surface of the bell when this closes the opening.
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In a preferred embodiment, the frosto-conical or frusto-
pyramidal shell has an upper portion of greater semi-
vertical angle (i.e. less steep slope) and forms part of
the seat upon which the bucket rests when in position.

Alternatively, the annular enclosed space may be that
defined between an upstanding wall extending around the
edge of the upper opening, in which wall the suction out-
let is formed, and a shell extending inwards from the
wall above the level of the suction outlet and thence
downwards parallel to the wall to, or to just above, the
upper surface of the bell when this closes the opening.

It will of course be an advantage to have a number of
suction outlets connected to a convenient common sur-
rounding conduit.

Such a gap might be between half an inch and one
inch in width and avoids any possibility of fouling be-
tween the frusto-conical shell and the upper surface of
the upper bell, when the latfter seats against the hopper,
while remaining small enough to ensure that any gas es-
caping from the hopper is captured by air drawn through
the gap. A reasonable gap however avoids any pos-
sible chance of the frusto-conical shell fouling the bell
as it seats against the hopper and thus preventing as good
a seal being made as is possible with the condition of
the seating faces at any time.

The invention will be further described with reference
to the accompanying drawings, in which:

FIGURE 1 is a part-sectional and somewhat diagram-
matic view of the upper part of a double bell and hopper
according to the invention, and

FIGURE 2 is a section along line I—I of FIGURE 1.

FIGURE 3 is a fragmentary part-section of an alter-
native embodiment,

In these drawings, 1 is a charge hopper of a blast-
furnace. Only the upper part of this hopper is shown.
The lower part may be of well-known design. 2 is the
upper bell, lying within the upper opening of the hopper.
An inclined setat 3 is provided to hold a bucket 4, which
bucket has a bottom 4a capable of opening. The bucket
is removable and is accordingly shown in dotted lines.
This upper bell 2 and bucket 4 can be of well-known
type and will accordingly not be discussed in detail. Be-
tween the seat 3 and the top of hopper 1 there are four
outlets 5 leading to a surrounding suction conduit § from
which gasses and air are drawn by offtake 7 (FIGURE 2)
connecting vacuum source 7a. A downwardly tapering
frusto-conical shell 8 extends from the wall above out-
lets 5 to the vicinity of, or touching the upper bell 2 in
its raised position.

It should be mentioned that in FIGURE 2 the bucket
is to be considered as removed.

During the charging cperation of the furnace, the bell
2 drops downwards and the bucket 4 opens at 44 to
discharge the contents into the hopper. The contents
of the bucket cause a good deal of dust as they discharge
into the hopper 1 and this dust, together with any fur-
nace gases originally present in hopper 1, will tend to

" pass into the bucket and thus to atmosphere
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This tendency is prevented to a certain extent by suc-
tion outlets 5, conduit 6 and offtake 7.

However, suction outlets 5 are ineffective in that
when the bell 2 is raised again and bucket 4 is removed
they would be open to atmosphere and thus any gas
seeping through spaces caused by wear or accumulated
material at the contact between bell 2 and hopper 1 would
not be effectively drawn away.

Accordingly, downwardly tapering frusto-conical shell
8 is provided, and welded to the wall at 8a above suction
outlets 5. Even when bucket 4 is removed, dust and gas
escaping is now sucked up into the annular space defined
between shell § and hopper 1. Normaliy even if there
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is a small clearance (e.g. 12" t0-1”") between bell 2 and

shell 8, the suction created will be sufficient to cause an

inward flow of air through this clearance, so that no gas -

or dust can escape and gas.or dust trqpped behind the
bucket on the top of the bell will also be evacuated.

A preferred but not essential feature of shell 8 is shown
at 8b, where the slope of shell § is altered so that it-can
constitute an extension of the bucket seat.

Various modifications may be-made within the scope
of the invention. Thus, the shell 8 need not taper in-
wards but could, for instance,; proceed- inwards at right
angles- and then downwards parall 1-to the vertical por-
tion of the hopper wall provided that the angle so formed
did not interfere with: the seating of the bucket. This is
shown: in FIGURE 3, in which the reference numerals
have the same meaning as in FIGURE 2, and 8¢ is the
angle between horizontal and vertical portlons of shell 8.
Moreover, if necesswry the hopper opening need not be
circular, although this is the most usual shape. In other
cases from. the circular, the shell might be, e.g. the
frustum of a pyramid or an elliptical cone.

It will be observed that the provision of the frusto-
conical,. or similar, shell 8 does not detract from the
general usefulness of the suction system -in dealing with
the hot gases and dust arising when charging the furnace
while cons1derably 1mp10v1ng its eﬁectlveness when ‘the
bucket is removed.

I claim:

1. In a bell and hopper blast-furnace ‘charging device.
the 1mprovement which comprises the combination there-
with of a ventilating arrangement, said ventilating  ar-

.rangement including a hopper: having an upper opcnmg,
a bell vertically movable to opén’ or close- the opening;
an upwardly extending wall around the opening having at
least one suction outlet therein; a shell extending inward-
ly-and downwardly from above'the suction outlet to the
upper surface of the bell when said bell closes the open-
ing and thus defining with the wall substantially anaular
space which communicates with any gap between the bell
and the hopper.

2.-In a bell and hopper blast-furnace charging device,
the improvement which comprises the combination there-
with a ventilating arrangement said ventilating arrange-
ment including a hopper having an upper opening; a bell
vertically movable to open or close the opening; an up-
wardly extending wall around the opening having at least
one suction outlet therein; a shell extending inwardly and

downwardiy from:above the suction outlet to just above -
upper surface of the bell when said ‘bell closes -the =~
opening and thus defining with the wall, a substantially an-

the

nular space which communicates with any gap between
the beil and the hopper.

3. In a bell and hopper blast-furnace charging device,
according to claim 2 in which the shell extends to between
half an ihch and one inch above the bell when said bell
closes the opening.

4. In a bell and hopper blast- furnace charging device, '
the improvément which comprises the combination there-

with of -a ventilating arrangement said ventilating ar-
rangement including a hopper-having an upper opening
a bell vertically movable to open ‘or close the opening;
~an upwardly .extending wall aronnd an opening having
at least one suction outlet therein; a tapering shell ex-
tending inwardly and downwardly from above the suction
outlet to not more than one inch above the upper surface

10

15

20

40

4

of said bel} de‘inmg with the wall a substantially annular
space which communicates with any gap between the
bell and the hopper; said tap°r1n0 sheil havmg an upper
portion of relatively greater semi-vertical angle capable
of forming a seat for a removable bucket,

5. In a bell and hopper blast-furnace charging device,
the improvement which comprises the combination there-
with of a ventilating arrangement, said ventilating ar-
rangement including a  hopper having an upper openmg,
a-bell vertically movable ‘to -open or close the opening;
an upwardly extending wall dround the opening havmg
at least two branch suction outlets: connected to a main
suction outlet; a frusto-conical sheil extending inwardly
and downwardly from above the suction outlet to not
more than one inch above the upper surface of the

~ bell when said. bell closes the opening defining with the

wall a substantially annular space which: communicates
with any gap between the bell and the hopper; said frusto-
conical shell having an upper portion of relatively greater
semi-vertical angle capable of forming a seat for a remov-
able bucket.

6. In'a bell and hopper blast-furnace charging device,
the improvement which comprises the combination there-
with of a -ventilating arrangement, said ventilating. ar-
rangement including a hopper having an upper opening; a
bell vertically rnovable to open or close the opemng, an up-
wardly ‘extending wall around the opéning having at
least two suction outlets therein; a common surrounding
suction. conduit connected to each suction outlet; a shell
extending inwardly and downwardly from above the suc-
tion outlet defining with the wall, a substantially annular
space-which communicates ‘with-any gap between the bell

-and the hopper.

7. In a bell and hopper blast-furnace charging device,
the improvement which comprises the combination there-
with of a said ventilating arrangement said ventilating ar-
rangement including a4 hopper havmg an upper one'ung,
a bell: vertically movable to open or close the opening; an
upwardly extending wall around the opening havmg at
least one suction outlet therein; a shell extending inwardly

- from and thence downwardly parallel to. the wall, from

above the ‘suction: outlet defining with the wall, a sub-
stantially annular space which communicates with any

.- gap between the bell and the hopper.
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8. In a bell and hopper ‘blast-furnace charging device,

“1he improvement which comprises the combination there-
-with of ‘a’ventilating . arrangemient for removing dust

" and-gases from the vicinity of the hopper; said ventilat-

50

ing arrangement including a hopper having an upper
opening, a bell vertically movable to open or close this
opéning, an upwardly extending wall above and around

-the opening, having at least one suction cutlet therein; a

shell extending inwardly and downwardly from the wall,
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above such suction ‘outlet defining with the wall an-annular
space which can'be maintained under suction and which

communicates with-any gap between the bell and hopper
‘and with-any gap beétween the said shell and the upper

surface of the bell.
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