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lines, at which time atmospheric air flowing in 
through passage 27 will flow freely through the 
space around the now elevated skirt 23, through 
the space between plates 22 and 25 in their ele 
wated position, and through pipe 4 into the tank. 
Also, when the skirt 23 is lifted from the Sealing 
liquid, plate 25 has not yet passed above the end 
of pipe f4, and at this instant, the inflowing air 
will exert lifting pressure against the underside 
of plate 25, which is a larger area, than that of 
plate 22, thus giving the same 'snap' action for 
opening and closing and the same avoidance of 
blowing through the liquid seal as in the pressure...: 
relief valve assembly. It is equally clear that the. 
motion of this valve from full closed to full open 
position will be practically instantaneolis, the 
sealing liquid around skirt 23 acting in the same 
manner as that described for that around skirt 
6. To prevent blowby along pipe 4 on vacuum, 

wenting, skirt 24 is made longer than is skirt 23, 
and its seal well 30 is correspondingly deepened. 
To permit maintenance of liquid in this seal, one 
or more bridge passages for liquid across annular 
port 27 are provided, as at 3. To support the 
whole assembly with respect to pipe 4 and pre 
serve its alignment, several brackets 32, usually 
three equally spaced brackets, are provided. An 
optional faiture which is of real merit is utilized to 
maintain the seal liquid level over long periods 
without inspection, as follows: the cover plate fi 
of the main valve body may be extended upward 
ly as at 33 to provide an auxiliary seal liquid 
container, closed by a plug 34. Downwardly into 
the valve, through plate , and extending into 
the sealing liquid to the plane of normal level 
of liquid attained in space 8 just before vacuum 
venting, there extends a pipe 35. Thus, when the 
seal liquid becomes depleted, as by leakage or 
evaporation, additional liquid will be fed in at 
these times, and the proper volume of liquid auto 
natically maintained Within the valve. 
The whole assembly is simple in character, 

formed of flats and simple tubular shapes, and is 
most conveniently and cheaply assembled by 
welding. Since cover plate is removable, com 
plete and ready access may be had to the entire 
interior by removal of the moving valve members 
and complete cleaning or necessary maintenance 
is facilitated. 

I claim: - 
. In a tank vacuun relief valve of the kind 

described a casing having vertical side walls and 
top and bottom closures and a central pipe ex 
tending into the interior of the casing and adapt 
ed to communicate with the tank to be vented, 
within said casing a sealing liquid, within said 
casing and around said pipe a valve composed of 
a top plate, a secondary plate, spacing means be 
tween said top plate and said secondary plate, 
and a dip skirt, the top plate extending from wall 
to wall of said casing except for sufficient clear 
ance to permit vertical movement and an orifice 
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with similar clearance for passage of said central 
pipe, said secondary plate similarly clearing said 
central pipe and being of Substantially IeSS area 
than said top plate, said dip skirt depending from 
the outer edge of said secondary plate, means to 
admit atmospheric pressure to the underside of 
said secondary plate within said dip skirt, the 

, area, so exposed being sufficient to lift the valve 

t 
when exposed to design vacuum relief pressure, 
the depth of the sealing liquid, the length of the 
dip skirt, the space between the two plates and 
the height of the central pipe being Such that 
the dip skirt is pulled from the sealing liquid 
before the top plate passes above the end of the 
central pipe, at which monent the atmospheric 
pressure has access to the underside of the top 
plate to lift the valve to venting position and to 
prevent closing of the valve until the vacuun is 
reduced to a vacuum substantially below the de 
sign vacuum relief pressure. 

2. In a combined pressure and vacuum relief 
valve for use upon storage tanks handing volatile 
liquids, a casing having substantially vertical 
walls, a top closure, a bottom closure, and a cen 
tral pipe adapted to communicate with a tank to 
be vented, orifices in said casing near the top 
thereof, a sealing liquid in said casing, a gasom 
eter type pressure relief vaive within said casing, 
said pressure valve comprising a top plate and a 
dip skirt, said top plate extending from wall to 
wall of said casing except for clearance sufficient 
to permit vertical movement, said dip skirt being 
spaced away from the walls of said casing and 
defining a lift area upon the underside of said 
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top plate sufficient for lifting the valve at design 
relief pressure, the submergence of the dip skirt 
and the location of the orifices in the casing being 
such that the valve must make substantial verti 
cal travel after the dip skirt leaves the sealing 
liquid before the top plate clears the orifices and 
permits free venting, a vacuum waive comprising 
a top plate and a dip skirt within said pressure 
valve and surrounding said central pipe, means 
to admit atmospheric air into the space within 
the pressure valve at a point under the vacuum 
valve top plate and above the sealing liquid, the 
vacuum valve top plate extending from Wall to 
wall within the pressure valve dip skirt which acts 

... as a casing therefor except for cearance sufficient 
to permit vertical motion and having an orifice 
With similar clearance for the central pipe, the 
vacuum valve dip skirt being spaced away from 
the central pipe to permit access of design vac 
uum vent pressure to a limited lifting area, sufi 
cient to lift said valve so long as the vacuum valve 
is seated, the length of the vacuum valve dip skirt 
and the height of the point of access to the cen 
tral pipe being so proportioned as to require addi 
tional travel after the vacuum valve dip skirt 
has left the sealing liquid before free venting is 
permitted. V 
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