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This invention relates to liquid level control apparatus 
and more particularly to an improved overflow and level 
controli means for closed vessels having a sump or the 
like in the lower portion thereof and operating with a 
higher than atmospheric gas pressure in the vessel above 
the liquid level. 
My invention is particularly adapted for blast furnace 

gas washers of the type which comprise a large, general 
ly cylindrical closed tank or vessel having a hopper type 
bottom portion or sump and are provided with a gas 
inlet a short distance above the sump portion and a gas 
outlet from the upper part of the vessel. In the opera 
tion of this type of gas washer, blast furnace gas contain 
ing entrained solids enters the vessel through the inlet 
and passes upwardly through a water spray or other liquid 
contact means which is supplied by suitable piping from 
a source of water under pressure. The water removes 
a large portion of the entrained solids and the cleaned 
gas passes out of the upper gas outlet. Water and en 
trained material collects in the bottom of the hopper 
or sump portion of the washer where some of the solids 
settle out and are removed from time to time. 

Prior to the advent of so-called high top pressure blast 
furnace operation the above described type of gas wash 
er was provided with a water level and overflow control 
which consisted merely of an overflow pipe extending 
from the bottom portion of the hopper upwardly to the 
proper elevation to establish the desired water level in 
the washer bottom. The outlet of this pipe was under 
atmospheric pressure and it conveyed the overflow water 
to a suitable place of disposal. This arrangement was 
merely a simple water seal and, although the water level 
inside the washer necessarily varied with variation in gas 
pressure conditions within the washer, it was satisfac 
tory for the low pressures involved. However, this 
type of overflow is not suitable for use with high top 
pressure blast furnace operation and various º arrange 
ments of float controlled valves, etc. have been proposed 
for maintaining the desired water level in a gas washer 
under so-called high top pressure conditions. 

It is an object of the present invention to provide 
an overflow control and liquid discharge means for closed 
vessels, such as blast furnace gas washers, which requires 
no moving parts or mechanical or electrical controls. 
Further objects of my invention include the provision 
of a blast furnace gas washer liquid level and overflow 
control apparatus which may be made up of relatively 
simple piping and structural elements, which requires sub 
stantially no upkeep, which will effectively maintain the 
same water level in a gas washer during either normal 
low pressure or high top pressure operating conditions, 
which will i effectively prevent substantial variations in 
water level due to variation in gas pressure conditions 
within the washer, which will provide an efficient seal 
against undesired discharge of gas up to the maximum 
pressures encountered during high top pressure blast 
furnace operation, which includes means for relieving 
extraordinarily high gas pressures which might occur mo 

0 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

70 

2,848,010 
Paterated Aug. 19, 1958 

mentarily during a furnace slip or the like, and which 
also provides an emergency overflow control which will 
automatically become effective in the event the normal 
overflow control apparatus should become clogged or 
otherwise ineffective. M 

The above and other objects of my invention will ap 
pear from the following description of one embodiment 
thereof, reference being had to the accompanying draw 
ings in which: 

Figure 1 is a somewhat diagrammatic elevational view, 
partly in section, of a blast furnace gas washer incorporat 
ing my improved water level and overflow apparatus, 
and 

Figure 2 is an enlarged cross sectional view of one 
of the viveir boxes taken substantially on line 2-2 of 
Figure 1. 
The gas washer illustrated in Figure 1 consists of a 

closed, generally cylindrical tank or vessel W having a 
conical hopper portion i, a gas inlet pipe 2 above the 
hopper portion d, and a cleaned gas outlet pipe 3 at the 
top of the washer unit. In Figure 1 the washer is shown 
broken apart at its central portion in order to condense 
the drawing but it will be understood that the height of 
the entire unit will be such as is necessary to provide the 
desired capacity, etc. It will also be understood that 
the washer will be provided with a suitable cleaning 
water line connected to spray nozzles or other gas and 
water contact means disposed in the upper portion of 
the vessel W so that entrained particles will be removed 
from the gas as it moves upwardly through the vessel 
W. Such liquid gas contact means are well known 
in the art and accordingly are not illustrated in the draw 
1 Ilg. 
The cleaning water moves downwardly counter-cur 

rent to the upwardly moving gas and collects in the 
conical hopper portion 4 of the vessel W. A discharge 
valve 4 at the bottom of the hopper portion il provides 
means for intermittently discharging settled solids from 
the bottom of the hopper in the usual manner. 
The normal water level which it is desired to main 

tain in the bottom of the washer is indicated by the 
dotted line 5 while the dot-and-dash line 6 indicates the 
emergency overflow level which is preferably slightly 
higher than the normal overflow level for reasons which 
will be later explained. 
The normal overflow pipe 7 extends upwardly from 

the bottom portion of the conical hopper 1 of the wash 
er W. At the upper end of pipe 7 is a closed weir box 
or chamber, generally indicated at B. This weir box, 
as illustrated, is of rectangular form having a bottom 
wall 8, a top wall 9 and side walls 10, but the term 
“weir box,” as used in this specification and the ap 
pended claims, is intended to cover and include any 
enclosure or chamber adapted to house a weir or over 
flow member. Extending transversely across the box 
B is a plate 11 which projects upwardly from the bot 
tom wall 8 and constitutes a weir or dam which estab 
lishes the normal water level in the washer W. This 
weir 11 divides the weir box B into an upstream portion 
12 and a downstream portion 13, and, as clearly seen 
in Figure 1, the normal overflow pipe 7 extends into the 
upstream portion 12. 
Thus as the water level rises in the washer W it will 

also rise in the normal overflow pipe 7 and in the up 
stream portion 12 of the weir box B until it overflows 
the weir 11 into the downstream portion 13 of the weir 
box. The normal outlet pipe 14 extends downwardly 
from the downstream portion 13 of weir box B and re 
ceives the water which overflows the weir 14. This out 
let pipe 14 has a transverse bottom portion 15 and an 
upwardly extending portion 4” and thus formas a J-tube 
which, as will be more fully described later, provides a 
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water seal to prevent the discharge of gas from the 
washer W through the water overflow system. A 180° 
bend 16 connects the upwardly extending leg 14’ of out 
let pipe 14 to the waste pipe 17 which discharges into 
a sump or other suitable place of disposal for the over 
flow water. 
Extending upwardly from the top of the weir box B 

is a gas pressure equalizing pipe 18 which has a con 
nection 19 into the washer W adjacent the upper part 
thereof. Above the pipe 19 is an extension 18’ of pipe 
18 having a pressure relief valve 20 therein. The upper 
discharge end of pipe 18' is open and at an elevation 
sufficiently high above the ground level and working 
areas that any blast furnace gas which may be discharged 
therefrom will be dissipated into the atmosphere with 
out danger to the operating personnel. 

In order to fill the U-tube water seal 14-14” before 
starting the apparatus in operation, and to maintain water 
in said water seal at all times during operation, a prim 
ing water supply pipe 21 enters the weir box B, prefer 
ably above the downstream portion thereof, and is. adapted 
to discharge water into the seal pipe 14—14”. A con 
trol valve 22 is provided to regulate this supply of prim 
ing water which preferably is permitted to flow continu 
ously during operation of the apparatus. 
The operation of the normal overflow and water level 

control apparatus described above is as follows. Dur 
ing operation of the washer, water is constantly, discharged 
thereinto through the i spray nozzles or other gas-liquid 
contact means referred to above. This water collects 
in the conical bottom hopper portion 1 of the washer W 
and also rises in the normal overflow pipe 7 until it reaches 
the top of the weir 11. When this occurs water will 
overflow the weir 11. and pass into the discharge pipe 14. 
Thus the water will not rise in the washer Wabove the 
level indicated by the dotted line 5 which is at the eleva 
tion of the top of weir 11. As the gas pressure within 
the closed weir box B is maintained the same as the 
gas pressure within the washer W by virtue of the equaliz 
ing connections 18-19, fluctuations in gas pressure with 
in the washer W will not cause substantial variation in 
the water level 5. 
The vertical i length of the pipes 14-14” is such that 

a U-tube water seal is provided of sufficient height to 
prevent blowing of the water out of this U-tube seal by 
any i pressure which is expected to be built up in the 
washer Widuring operation of the apparatus. ThisU-tube 
water seal is primed by water from the supply pipe 21 
which extends into the weir box B above the downstream 
side thereof and which, although provided with a control 
Valve 22, i preferably continuously discharges water so 
that there will be no danger of the U-tube water seal 
becoming empty. 
Depending on the gas pressure in the washer W and 

weir box B, the level of water in the leg 14 of the U-tube 
will be depressed. For a given pressure condition this 
level is indicated at 23 and it will be understood - that 
this level will rise or fall depending upon the pressure 
in the washer and weir box. Water which overflows the 
weir 11 and flows down the pipe 14 will pass through 
pipe 15, up through pipe 14’, and overflow at the top 
thereof into the waste pipe 17. The 180° bend 16 at 
the top of pipe 14' is preferably vented to atmosphere, 
as by a vent pipe 16’, to prevent siphoning. 
From the above description it will be seen that the 

water level in the washer W will be maintained without 
Substantial fluctuation at the level - 5 and that any antic 
ipated increase in washer gas pressure will be taken care 
of by the U-tube 14-14” which is of such length that 
it will not “blow” and lose its water seal with resultant 
discharge of objectionable gas through the waste pipe 17. 

If, however, the pressure in the tank W should rise 
to an unusually high value, as might occur momentarily 
during a severe slip or other unusual occurrence in the 
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4 
blast furnace, the relief valve 20 would open and vent 
the "washer W and the weir box B to atmosphere. This 
relief valve is preferably set to open at a pressure some 
what less than that which would be required to blow 
the water column from the U-tube 14—14”. Thus, if 
the water column is designed to accommodate a pres 
sure of 10 pounds per square inch the relief valve 20 
might be set to open at 9 pounds per square inch and 
an effective safety factor is provided against blowing the 
water seal in the U-tube 14—14”. As pressures which 
wcuild open the relief valve 20 are unusual i occurrences 
and of only very short duration, , only a relatively small 
quantity of gas would be discharged from the upper end 
of pipe 18’ and, as explained above, would be discharged 
into the atmosphere at an elevation where no harm would 
be done. 
On the right hand side of the washer W II have illus 

trated an emergency water level and overflow control 
apparatus. This includes an emergency overflow pipe 
25 which extends through the wall of and into the coni 
cal bottom portion 1 of the washer W at an elevation 
somewhat above the connection of the normal overflow 
pipe 7 to the washer. The object of the emergency over 
flow apparatus is to provide means for controlling the 
overflow water level in the washer in case the normal 
overflow should become clogged as by the accumulation 
of sólids in the bottom of hopper 1, or inoperative for any 
other.reason. 
The emergency overflow pipe 25 extends upwardly into 

the emergency weir box B' which is provided with a weir 
26, similar to weir 11, but disposed at a somewhat greater 
elevation than weir 11. Thus weir 26 is adapted to main 
tain a water level in the washer W as indicated by the 
dot-and-wash line 6 on Figure 1. However water will 
never, rise in the emergency weir box B’ and flow over 
weir 26 unless the normal overflow 7 is clogged, over 
loaded - or otherwise ineffective. The emergency , outlet 
pipe 27, 28, and 29 is in the form of a U-tube similar 
to the water seal of outlet pipe 14—14' previously de 
scribed, and the outlet or waste pipe 30 is similar to 
and performs the same function as waste pipe 17. The 
atmospheric vent 31 at the top of pipes 29 and 30 is also 
similar to vent 16”. 
The emergency weir box B' is connected to the washer 

W by equalizing pipes 32 and 33 and the upwardly ex 
tending vent pipe 34 is provided with a pressure relief 
valve 35. These perform the same functions as the 
similar parts, on the normal overflow apparatus previously 
described as does the emergency control priming water 
supply pipe 36 and its control valve 37. 
When the emergency overflow apparatus is in opera 

tion due to blocking of the normal overflow system it 
functions in substantially the same manner as that de 
scribed in explaining the normal overflow control op 
eration. Due to the provision of the pressure equalized 
weir box B’ and the U-tube water seal 27—29, the op 
eration of the emergency overflow is entirely automatic 
and it is always ready and effective to take over and 
maintain the water level in case the normal system is 
inoperative for any reason. This desirable result is ob 
tained without any float valves, mechanical or electrical 
controls, interconnecting - means, manual manipulations. 
or, attention by anorperator. 
Although I have . described my invention in association 

with a blast furnace gas washer it will be understood - that 
it may-be used with other, types of closed vessels. Fur 
thermore it will be recognized that modifications and 
variations may be made in the specific arrangement and 
disposition of the various elements of my apparatus with 
out departing from the spirit of my invention. Accord 
ingly I do not wish to be limited to the exact form and 
application of my invention herein illustrated and de 
scribed herein but claim as my invention all embodiments 
thereof coming within the scope of the appended claims. 
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I claim: 
1. Liquid overflow controi apparatus for a closed ves 

sel operating under super-atmospheric gas pressure com 
prising, a closed weir box having a normal overflow weir 
therein at the elevation of the normal overflow level cf 
said closed vessel, said weir dividing said weir box into 
upstream and downstream portions, a normal overflow 
pipe connecting said upstream portion of saidi Weir boX to 
said closed vessel at a point adjacent the lowermost por 
tion thereof, a normal outlet pipe leading from said dowIn 
stream portion of said weir box and including 
a liquid seal portion, a pressure conducting conduit con 
necting said closed vessel above said overflow level to 
said closed weir box whereby the gas pressure therein 
will be equalized, a second closed weir box having af 
emergency overflow weir therein at an elevation above 
said elevation of the normal overflow level of said closed 
vessel, said emergency overflow weir dividing said second 
clcsed weir box into upstream and downstream portions, 
am emergency overflow pipe connecting said upstream poli 
tion of said second weir box to said closed vessel below 
said normal overflow level but above the connection of 
Said normal overflow pipe to said vessel, an emergency 
outlet pipe leading from Said downStream portion of said 
second named weir box and including a iquid seal por 
tion, and a pressure conducting conduit connecting said 
closed vessel above said overflow level to said second 
closed weir box whereby the gas pressure therein will be 
equalized. 

2. Liquid overflow control apparatus for a closed ves 
sel operating under Super-atmospheric gas pressure com 
prising, a closed weir box having a normal overflow weir 
therein at the elevition of the normal overflow level of 
said closed vessel, said weir dividing said Weir box into 
upstream and downstream portions, a normal overflow 
pipe connecting said upstream portion of said weir box to 
said closed vessel at a point adjacent the lowermost por 
tion thereof, a normal outlet pipe leading from Said down 
stream portion of said weir box and including a liquid 
seal portion, a pressure conducting conduit connecting 
said closed vessel above said overflow level to said closed 
weir box whereby the gas pressure therein will be equal 
ized, a second closed weir box having an emergency over 
flow weir therein at an elevation above said elevation of 

5 

0 

20 

25 

30 

40 

45 2,625,175 

6 
the normal overflow level of said closed vessel, Said emer 
gency overflow weir dividing said second closed Weir box 
into upstream and downstream portions, an enmergency 
overflow pipe connecting said upstream portion of Said 
second weir box to said closed vessel below said normal 
overflow level but above the connection of Said normal 
overflow pipe to said vessel, an emergency Cutlet pipe 
leading from said downstream portion of said second 
named weir box and including a liquid seal portion, a 
pressure conducting conduit connecting said closed vessel 
above said overflow level to said second closed weir box 
whereby the gas pressure therein will be equalized, and 
pressure relief valve means having fluid pressure conduct 
ing connections to said weir boxes and adapted to relieve 
the gas pressure therein at a predetermined value less 
than the pressure required to blow said liquid Seal por 
tions. 

3. Liquid overflow control apparatus for a closed ves 
sel operating under Super-atmospheric gas pressure com 
prising, a closed weir box having a normal overflow weir 
therein at the elevation of the normal overflow devel of 
said closed vessel, a normal overflow pipe connecting 
said weir box to said closed vesse! at a point below said 
normal overflow level, a normal outlet pipe leading from 
said weir box and including a liquid seal portion, means 
for equalizing the pressure in Said closed vessel and saidi 
closed weir box, a second closed weir box having an 
emergency overflow weir therein at an elevation above 
said elevation of said normal overflow level of said closed 
vessel, an emergency overflow pipe connecting said sec 
ond weir box to Said closed vessel below said normal over 
flow level but above the connection of Said normal over 
flow pipe to said vessel, an emergency outlet pipe leading 
from said second named weir box andi including a liquid 
seal portion, and means for equalizing the pressure in 
said closed vesse and said Second named closed weir box. 
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