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This invention relates to valves and, particu 
larly, to an improved valve for use in connection 
With the exhaust gas system of blast furnaces and 
the like. 
In the Operation of a blast furnace in the steel 

industry, it is the general practice to convey the 
Waste or exhaust gases from the blast furnace 
to a dust catcher, and thence both through a 
Washing apparatus to the stoves used in connec 
tion With the operation of the furnace and to the 
boiler house for further use. It is customary to 
carry the gases from the dust catcher to the boil 
er house in a relatively large conduit or pipe and 
a relatively Smaller conduit or pipe leading to the 
Stoves is connected to this larger pipe or conduit 
at a point intermediate the length thereof. It is 
necessary, in order to provide sufficient flow of 
the gases to the stoves, to incorporate a valve in 
the large conduit at a point immediately beyond 
the connection therewith of the line leading to 
the Stoves so as to provide sufficient back pres 
Sure in the large conduit in order to force the re 
quired volume of gases through the gas washer 
and into the stoves, and, at the same time, per 
mit sufficient gases to continue to fiow through 
the large conduit to supply the boiler house. 

Heretofore, a conventional type of butterfly 
valve was generally used for such purpose which 
consisted usually of a disk rotatable on a dia 
metric axis, similar to a damper, which was 
Opened and closed the required amount to restrict 
the flow of gases through the large conduit. A 
valve constructed in such a manner is unsatisfac 
tory for the reason that the gases not only erod 
ed the rotatable disk but the gases were deflect 
ed thereby against the inner side walls of the 
Conduit and due to the fact that the gases are 
still laden, at this point in their travel, with a 
Small amount of flue dust from the blast furnace, 
the gases in impinging against the disk and inner 
Walls of the conduit eroded the same and even 
tually wore them away. As a result, it will be 
seen that the disk and the inner side walls of the 
large conduit or pipe would have to be replaced or 
repaired rather frequently which was inconven 
ient as well as expensive. 

Accordingly, it is the general object of the pres 
ent invention to provide an improved valve where 
in all of the above mentioned disadvantages are 
eliminated. 

It is another object of this invention to provide 
an improved valve which is constructed and ar 
ranged SO that the gases or fluid flowing there 
through are deflected toward the center of the 
valve and the opening therethrough thereby elim 

l) 

inating any impingement of the gases against the 
inner walls of the pipe or conduit With which the 
valve is incorporated. 

It is a further object of this invention to pro 
vide an improved valve for the gas line of a blast 
furnace which will create effectively a back-pres 
sure in the system so as to permit the required 
volume of gases to flow to the stoves and, at the 
same time, permit sufficient flow of the gases to 
the boiler house. 

It is still another object of our invention to pro 
vide an improved valve which is simple and inex 
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pensive in its construction and use, and One Con 
sisting of a minimum number of parts which hav 
ing a relatively long life thereby eliminating 
maintenance and replacement COStS. 
Warious other objectS and advantages of this 

invention will be more apparent in the course of 
the following specification and Will be particular 
ly pointed out in the appended claims. 
In the accompanying drawings there is shown, 

for the purpose of illustration, an embodiment 
which our invention may assume in practice. 
In these drawings: 
Figure i is a plan view showing Schematically 

the arrangement of the dust catcher, the gaS 
washer and Stoves of a blast furnace and the ex 
haust gas line with which the improved valve of 
our invention is incorporated; 
Figure 2 is an end view, partly in section, of 

the improved valve of our invention; 
Figure 3 is a sectional view taken on line III 

III of Figure 2; and 
Figure 4 is a side view of our improved valve 

showing how the same is actuated. 
Referring more particularly to the drawings, 

the improved valve of our invention, as shown in 
Figures 2, 3, and 4, comprises an annular body 
member 2 Which consists of a steel or iron cast 
ing having an axial opening 3 arranged there 
through with the opening 3 having a diameter 
Substantially equal to the inner diameter of the 
pipe or conduit with which the valve is adapted to 
be used. There is journaled in Suitable bearing 
portions 4 carried by the annular member 2 and 
extending across the opening 3 therein, a pair of 
Spaced apart parallel shafts 5 so as to divide the 
Opening 3 into three Sections. 
There is carried by each of the shafts 5, a plate 

member 6 which is securely attached to the shafts 
preferably by means of the portions integrally 
arranged on the plates at each end thereof so as 
to provide a so-called flap valve which is similar 
to a butterfly type valve. The portion of each of 
the plates 6 disposed on the outer sides of the 



shafts 5 directly opposite the inner periphery of 
the annular member 2 is substantially flat as at 
8. The inner opposed ends of each of the plates 
6, that is, those portions disposed on the inner 
Sides of the shafts and between the same are ar 
cuated outwardly in the direction of the flow of 
the fluid through the valve as at 9. The extreme 
inner opposed ends: of the arcuated portions 9. 
are preferably spaced from each other when the 
valve is closed so as to provide a relatively small 
slotted opening Otherebetween diametrically of 
the valve at Substantially the center thereof. 
One end of each of the Shafts 5 extends through 

the wall of the body member 2 to a point beyond 
the outer periphery thereof, and there is securely 
arranged on each of the outwardly extending 
shaft ends, a segmental gear 2 which intermesh 
with each other so that the shafts 5 and the plates 
6 carried thereby are moved simultaneously to 
open and close the valve when one of the shafts 
5 is rotated. There is also Secured to one of the 
shafts 5, preferably, a lever 3 which may be con 
nected to an automatic regulator (not shown). 
There is arranged in the outer end of the lever 3, 
preferably, a plurality of holes 4 for adjusting 
the stroke of the regulator relative to the valve. 
In Figure 1 of the drawings, there is shown 

schematically the arrangement of pieces of ap 
paratus used in connection. With the Operation of 
a blast furnace and with which the valve of Our 
invention is adapted to be used. There is provided 
a vertical dust catcher 5, a horizontal dust catch 
er 6, and there is connected to the outer end of 
the dust catcher 6, a relatively large pipe Or Con 
duit 7 for conveying the exhaust or Waste gases 
from the dust catcher to the Stoves 8 and to the 
boiler house to which the broken off end of the 
pipe 7 leads. There is connected to the large 
conduit or pipe. f i, just beyond the dust catcher 
6, a relatively small pipe or conduit 9 which 

leads to a gas washer 20, and the gas Washer in 
turn is connected to a gas main. 2 which, in turn, 
delivers the gases to the stoves 8 connected 
theretO. 
At a point immediately beyond the connection 

of the relatively small pipe 9 leading to the gaS 
Washer 20 and the Stoves 3, there is arranged in 
the large pipe or conduit it, the improved valve of 
our invention which is designated as at 22. As 
hereinbefore explained, it is the purpose of the 
valve 22 to maintain a back-pressure in the Con 
duit IT of a predetermined amount so that the 
pressure thus created is sufficient to force the 
required volume of the exhaust gas through the 
gas washer 20 and into the stoves f3, and at the 
same time permit sufficient of the exhaust gases 
to pass through the line 7 to supply the boiler 
house connected thereto. 
In the full lines of Figure 2 of the drawings, the 

plates G are shown in their closed position. It 
Will be seen that winen the plates are moved 
through substantially 90° that they are then dis 
posed in their fully opened position with the flat 
portions 8 tihereof disposed substantially parallel 
to each other, to the side walls of the conduit 
and to the path of the gases therethrough and 
that the arcuated portions 9 are directed toward 
the respective inner side walls of the pipe, as 
shown in the broken lines of Figure 3 of the draw 
ings, as at 23. The valve is very Seldom operated 
in its fully opened position as shown at 23, but 
usually operates in a closed position or in Some 
position between the closed and the argular po 
sition shown in the dotted lines indicated at 24. 
When the plates 6 are disposed in Such operating 
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2,390,150 
positions, it will be seen that the arcuated por 
tions 9 thereof are curved in the direction of the 
flow of gases through the valve and prevent a 
direct vertical impingement of the gases thereon 
thus prolonging the life of the plates. It will 
also be seen that the arcuated portions will de 
flect the gases toward the center of the valve and 
the pipe 7 as will the flat portions 8 thereof 
thereby eliminating any danger of the gases be 
ing deflected so as to impinge against the inner 
side walls of the pipe f7. 
As a result of our invention, it will be seen 

that there is provided an improved valve which 
may be conveniently attached to a regulator or 
other means for controlling the opening and 
closing the same so as to provide the desired bal 
ance of pressure required for satisfactorily de 
livering the exhaust gases to the Washer 20 and 
stoves 8 connected thereto and to the boiler 
house. 
While We have shown and described One Spe 

cific embodiment of our invention, it will be un 
derstood that this embodiment is merely for the 
purpose of illustration and description and that 
various other forms may be devised within the 
scope of our invention, as defined in the appended 
claim.S. 
We claim: 
1. A valve of the class described, comprising a 

hollow annular body member, a pair of oppositely 
disposed substantially Semi-circular plate men 
bers whose central portions are pivotally mounted 
in said body member and constructed and ar 
ranged so as to provide a flap valve with the inner 
Opposed end portions of each of said plates arcu 
ated outwardly in the direction of the fluid flow 
through the valve, whereby the fluid which passes 
to and through the valve impinges the plate 
members and is deflected toward the center there 
of by said arcuated inner end portions, said arcu 
ated portions thus jointly defining a converging 
paSSageway between the plate members when the 
Valve is in closed position as well as When it is 
partially open. 

2. A valve of the class described, comprising a 
hollow annular body member, a pair of spaced 
apart parallel Shafts journaled in said body mem 
ber and extending across the opening there 
through, and a respective substantially semicir 
cular plate member securely attached at its cen 
tral portion to each shaft, the plate members 
being constructed and arranged to provide a flap 
valve with the inner opposed ends of each dis 
posed on the inner sides of said shafts between 
the Same arcuated outwardly in the direction of 
fluid flow through the valve, whereby the fluid 
Which impinges the plate members and passes to 
and through the valve is deflected toward the cen 
ter thereof by said arcuated inner end portions, 
the latter portions thus jointly defining a con 
Verging paSSageway between the plate members 
When the valve is in closed position as well as 
When it is partially open. 

3. A valve of the class described, comprising an 
annular body member, a pair of spaced-apart 
parallel shafts journaled in said body member 
and extending across the opening therethrough, 
Said shafts being in a plane perpendicular to the 
axis of the opening through said body member, 
and a respective semicircular shaped plate whose 
central region is securely attached to each shaft 
So as to provide a flap valve with the inner opposed 
ends of Said plates disposed between said shafts 
arcuated outwardly in the direction of fluid flow 
through the valve, whereby the fluid passing to 
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and through the valve will be deflected toward 
the center thereof by said arcuated inner end 
portions, said latter portions jointly defining a 
converging passageway between the plate mem 
bers When the Valve is in closed position as well 
as when it is partially open. 

4. A valve of the class described, comprising an 
annular body member, a pair of spaced-apart 
parallel shafts journaled therein and extending 
acroSS the opening therethrough, and a respec 
tive substantially semicircular plate securely at 
tached at its central region to each shaft, the 
portions of Said plates disposed on the outer 

10 

3 
sides of Said Shafts being Substantially flat and 
the portions thereof disposed on the inner sides 
of and between said shafts being arcuated in the 
direction of the fluid flow through the valve, 
whereby the fluid impinging the plate members 
and which is adapted to pass to and through the 
Valve Will be deflected toward the center thereof 
by Said arcuated inner end portions, the latter 
portions of the plates jointly defining a converg 
ing passageway When the valve is in closed posi 
tion as Well as When it is partially Open. 

HARRY O. JOHNSON. 
MARTIN O'HARE, 


