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To all whom it may concern:
Be it known that I, Georee E. SteupEL
a citizen of the United States, residing at
Milwaukee, in the county of Milwaukee and
6 State of Wisconsin, have invented certain
new and useful Improvements in Explosion
Valves, of which the following is a specifi-
cation. ' '
My invention relates to explosion valves
10 for use on blast furnaces, and has particu-
lar reference to & valve of this type where-
in the valve is seated on the outer periphery
of the member forming the valve seat so that
cinders, dust and dirt and other material
15 which blows through the valve does not cut
openings or channels in the valve seat or in

the face of the valve itself, thus allowing gas,

smoke and dust to escape therefrom.
‘A further object of my invention is the
20 provision of an explosion valve having the
valve in contact with the seat on the outer
periphery of the seat member, so that a ledge
18 formed between the valve and the 1nner
edge of the seat member which becomes filled
26 with dust and dirt and thus effectually pro-
vides a sealing means for these valves which
prevents the escape of gas and dust or dirt

through the valves.
It will be understood that these explosion
30 -valves are usually placed at the upper end
of a pipe which is secured to the downcomer
. from. the furnace, the said pipe extending
‘up high enough above the top of the furnace
so that gas or dust escaping therefrom will
35 not injure workmen at the top of the fur-
nace. The purpose of these explosion valves
is similar to that of a safety valve on a steam
locomotive, and they are further designed
to take care of any 1ncrease in pressure due
40 to slips or explosions which more or less fre-
quently occur in blast furnace operations
and are designed to be lifted by the increase
in the pressure and allow the gases to escape,
whereupon the valves. are seated again by
45 their own weight 'or by the assistance of
- ‘counter-weights secured thereto. :

In my improved invention the valves
have an outside seat so that when these ex-
plosions and slips occur in a blast furnace
50 the gas is compelled to change its direction
" toescape from the furnacs, and also the dust,
cinders and the like must change their di-

rection before passing out from the valve
seat, and thus a large amount of their force
is lost. In this manner the necessity of re-
placement of these valves is materially
lessened. The life of the valves is therefore
increased, resulting in an increased tonnage
of the furnace, because when these valves
are changed the blast has to be taken off the
furnace and its operation stopped, so that
a material loss in production oecurs. Should
the valves leak slightly because of not be-
ing seated properly, the leak will shortly pe
stopped by dust particles falling in the

ocket formed between the valve and the
inner marginal edge of the seat, which soon
becomes caked, thus effectively sealing the
leak. As soon as the valve is blown up from
its seat this caking is also blown away, but
as soon as valve becomes seated again 4 new
caking or seat forms around the inner mar-
ginal edge so that the valves are always
effectually sealed. - :

These and other objects of my invention
will be more fully and: better understood by
reference to the accompanying drawings, in
which—

Tigure 1 is a plan view of my improved

~ valve.

Figure 2 is a vertical sectional view of the
valve shown in Figure 1.

Figure 3 is a plan view of a modified form
of valve; and

Figure 4 is a vertical sectional view of the

_valve shown in Figure 3.

. Referring now specifically to Figs. 1 and
9 of the drawings, a pipe 10 is shown which
is usually attached to the downcomer of a
blast furnace (not shown) and which has
an annular angle member 11 at the upper
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end thereof to which a member 12 is secured

by means of bolts 13. An opening 14 is
provided which is adapted to be closed by
a dome shaped valve 15 which is held sus-
pended over the opening 14 by means of a
bolt 16, to the lower end of which a ‘cone
shaped member 17 is suspended from the
bolt 16, the member 15 being secured to the
bolt 16 by a key or other suitable means and
thus is held in proper position. The pur-
pose of the member 17 is to prevent stones,
coke or other particles from blowing out
through the opening 14 and thus resulting
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-40 and by means of which the valve may be

in injury to the workmen around the fur-
nace, whereas the gas easily escapes around
the lower edge of the member 17 and out
through the opening 14. The member 12

_has a vertically extending portion 19 inte-

gral therewith, on the outer side of which
a valve seat 20 is formed, the seat extend-
ing diagonally and upon.which the dome
shaped member 15 contacts, thus forming a
seat on the outer side of the projection 19
so that gas escaping from the furnace strikes
against the dome shaped member 15 and
changes its direction before passing down-
ward between the seat 20 and the valve 15.
The member 12 also has a projection 21
thereon, to which a bracket 22 1s secured and
which has a lever 23 pivotally mounted at
the upper end thereof by means of a bolt
94, This lever has a member 25 secured
thereto by means of a bolt 26, the said mem-
ber extending downward, and is secured to
the member 16, by means of a bolt 27. A

“ cable 28 is provided at the outer end of the

lever 23 so that if desired the valve 15 may
be lifted and the gas allowed to escape from
the pipe 10. Secured to the opposite side
of the member 25 is a lever 29, to which a

counterweight may be secured if desired,.

which effectually assists in holding the valve
15 in closed position. ‘

In Figures 8 and -4 is shown a modified
form of my invention, sometimes called a
“bleeder” type of valve, in which the pipe
30 has an angle 31 extending circumferen-
tially around its upper portion and to which
a member 32 is secured by means of bolts
33. The member 32 has a projecting por-
tion 35 with an opening 86 therein, the up-
per surface of the portion 35 being inclined

"downwardly and outwardly and forming a

seat ‘36 for the valve 37, which is a dome
shaped member and seats at the outer por-
tion of the projection 36* so that a small
space 38 is formed between the upper inner
edge of the member 35 and the valve 37,
within which dust and dirt collect and form
an effective seal for closing any leaks be-
tween the valve 37 and the seat 36. A
bracket 39 is secured to the member 32 in
any approved manner and has a lever 40
pivotally mounted thereon by means of a
bolt 41 and which is secured directly to the
valve 37 by means of a bolt 42 which extends
through lugs 43 and 44 cast integrally on
the valve 37. The lever 40 extends across
the top of the valve member 37 and has a
counterweight 45 adjustably secured thereto
by means of a bolt 46 which extends through
holes 47.in the outer end of the lever 40,
so. that varying pressures can be maintained
upon the valve member 37. A small clevis
rovided at the outer end of the lever

opened, thus allowing the furnace gases to
escape as desired, or, in case of an explo-
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sion or the development of an excessive
quantity of gas in the furnace, the valve 37
will be blown up, allowing the gas to escape,
whereupon it will be returned to its former

position by its own weight, assisted by the *

action of the counterweight 45. ‘It will also
be understood that the dust and dirt lodged
in the groove 38 effectually seal the valve
against small leaks in the same manner as
described in the other form of valve, the
.essential difference between these forms be-
ing the omission of the cone shaped member
suspended from the valve to prevent stones,
coke and the like being blown upward
against the valve and through said valve:
“This type of valve is usually placed on top
of the dust catcher or standpipes so that
there is not so much danger of lumpy mate-
rial being blown therethrough. : :
In the operation of the device it will be
understood that they are placed in position
upon the upper ends of pipes which are se-
cured to the downcomers or dust-catchers or
to any other place desired on the furnace
equipment, and upon the gas pressure be-
ing increased inside of the furnace the valves
will be lifted, allowing the gas pressure to
escape until the pressure is substantially
equal to that of the valves-plus the counter-
weights, whereupon the valves will be re-
turned into seated position and the valves
closed.
- It will also be understood that the caking
of the dust and dirt takes place arovnd the
inner edge of the valve seat and thus effec-
tually seals the valve against small leaks and
effectually closes the valve each time it is
opened. '
While I have described more or less pre-

. cisely the details of construction, I do. not"

wish to be understood as limiting myself
thereto, as I contemplate changes in form
and the Froportion of parts and the substi-
tution of equivalents as circumstances may
suggest or render expedient without depart-
ing% from the spirit or scope of my invention.
claim :— ,

1. A bleeder valve for blast furnaces com-
prising a valve seat and a valve seated on the
outer periphery thereof. '

2. A bleeder valve for blast furnaces com-
prising a valve seat having an outwardly
inclined face, and a valve seated on the outer
periphery thereof. ,

3. A bleeder valve for blast furnaces com-
prising a valve seat having an outwardly in-
clined face, and a valve seated thereon, the
said valve contacting with the seat a slight
distance from the inner marginal edge of the
said seat. - L

4. A bleeder valve for blast furnaces com-
prising a valve seat having an outwardly in-
clined face, a valve seated thereon near the
lower edge of said face whereby a ledge is
provided on the marginal edge of the said
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seat adapted to catch dust from the furnace
whereby the said valve is sealed. '
5. In combination with a blast furnace,
bleeder pipe secured thereto, a valve seat
& having outwardly inclined face secured to
o valve adapted to contact with the outer
marginal edge of said face, and 2 counter-

&

weight secured to said valve adapted to re-
turn the same in closed position against
préssure upon said valve. '

Signed at Milwaukee, Wisconsin, this 12th
day of November, 1921.

GECRGE E. STEUDEL.
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