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STORAGE TANK WITH FLOATING ROOF EMERGENCY DRAINING SYSTEM
AND SPHERICAL ROTOR FUME SEALING VALVE

L. BACKGROUND

A. Field Of The Invention

[0001] This invention is in the field of storage tanks for liquid products, and
particularly liquid petroleum storage tanks each having a floating roof and a drainage
system to drain excess accumulation of water on top of the floating roof.

B. Background Of The Invention

[0002] Certain storage tanks for oil and other liquid petroleum products are
provided with a floating roof or double deck roof which covers and protects the liquid
product, reduces the escape of harmful vapors, and moves vertically on the surface of
the liquid product as its volume changes. A typical floating roof for covering a liquid
product in a storage tank includes a deck part whose circumference substantially
conforms to the horizontal cross-sectional shape of the storage tank and is provided
with one or more seals extending between the outer periphery of the floating roof deck
part and the inner walls of the tank. The roof floats on top of the stored liquid product
and rises and falls as the amount of the liquid product increases and decreases. It is
known to provide a drain pipe extending downward through the top surface of deck, to
drain water accumulated on the top of the roof and to provide a passage or conduit for
the drained water to flow either into the liquid petroleum in the tank or via a discharge

duct downward through and exiting said storage tank.
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[0003] A problem that occurs with these rain water drain pipes is escape upward
through said pipes of fumes from the liquid petroleum in the tank. Even where the
drain pipe has a closure valve, fumes can escape if the valve is open without water
descending or while the valve is temporarily open to allow water to descend.

[0004] Various approaches have been proposed for draining water from storage
tank floating roofs. For example, U.S. Patent No. 2,560,586 to Michaels discloses a
floating roof drain which drains water collected over a valve of the floating roof which
closes and opens a drain passing. The weight of the water collected over the valve
pushes down a cover against the buoyancy force of a float connected to the valve to
allow the water collected to flow from the roof. The valve is again closed when the
depth of the water on the roof decreases until it is no longer sufficient to hold the valve
open against the buoyancy force of the float.

[0005] U.S. Patent No. 2,913,138 to Swick describes floating covers for tanks in
which a drainage device is located at a low point of the roof structure in a deck. The
drainage device comprises a cylindrical sump, a sump bottom formed with a shallow
depression which constitutes a downward flow passage, a cylindrical neck extending
from the bottom of the sump and an annular float member loosely surrounding the
sidewall of the neck. A mercury seal is provided on the bottom and the float member
rests on the bottom of the pool of mercury. Accumulated water in the sump buoys up
the float member to interrupt the mercury seal and thereby provide a conduit for water

to drain across the surface of the pool.
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[0006] U.S. Patent No. 3,883,032 to Fisher discloses an automatic drain valve for
a floating roof which includes an orifice and a larger disk located under the orifice. A
float attached to the disk allows the valve to be biased closed and water gathered on
top of the roof will open the valve which permits the water to drain through the roof
into the tank beneath to join the body of liquid product with the tank.

[0007] Japanese Patent No. JP5077883 to Kunio discloses in Fig. 1 an emergency
drain device for a floating roof in which a drain pipe 8 runs from accumulated water 9
atop the floating roof 1 down through drain pipe 8 into stored liquid 2 in the storage
tank. As seen in Fig. 2 float 12 which floats on accumulated liquid 9 on the deck and is
at the upper end of the drain pipe 8, prevents vapor from flowing out of the drain pipe.
A weight-attached guide member 13 makes the float return down to the upper end of
the drain pipe. With this apparatus there remains the possibility for some vapor to
escape under a variety of circumstances.

[0008] The above systems for draining water from floating roofs do not overcome
the problem of fumes escaping upward while a valve is open to allow accumulated rain
water to flow downward through the valve.

[0009] It is, therefore, an object of the present invention to provide an apparatus
for effectively and reliably draining accumulated rain water from a floating roof on a
liquid product tank by a valve mechanism that bars or substantially reduces the escape

of petroleum gas fumes when the water drain valve is open.



WO 2010/117839 PCT/US2010/029332

[0010] An additional object is to provide for a floating roof an emergency
drainage system which will automatically open under predetermined conditions and
automatically bar escape upward of fumes through said valve.

[0011] A still further object is to provide an uncomplicated but reliable emergency
drainage system which will be normally closed and will automatically open merely from
the accumulation of a predetermined head of water on the roof in the vicinity of the
emerging drainage valve.

[0012] A further object of the invention is to provide an automatic roof drain
apparatus that is of simple and rugged construction and inexpensive to manufacture
and install.

II. SUMMARY OF THE NEW INVENTION

[0013] The above objects, as well as the advantages described herein, are
achieved by a new emergency drainage valve installed in a floating roof, with a
generally spherical multi-blade rotor rotatable within a duct, the rotor’s axis of rotation
being generally perpendicular to the duct’s central axis.

[0014] The present invention includes various additional embodiments as
described below.

[0015] A first embodiment is a combination liquid petroleum storage tank and
emergency drainage system for draining rain water accumulated on the roof of said
storage tank, which includes: (a)a storage tank including a roof, side walls and a base
which define an interior space, (b) at least one rainwater drain duct having an inlet

adapted to receive rain water accumulated on said roof, said drain duct having walls
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which define a predetermined bore diameter, said drain duct extending downward
about a central axis and communicating with said interior space, and (c) a petroleum
vapor barrier valve in said drain duct at an axial location downstream of said inlet, said
valve formed as a multi-blade rotor that is rotatably mounted in said drain duct for
rotation about a central rotor axis extending generally perpendicular to said drain duct
central axis at said axial location. The rotor has a central axle and a plurality of
generally semi-circular blades, each of said blades having a body part extending radially
outward from said base part to an exposed semi-circular peripheral edge. The exposed
edges of said plurality of blades define a spherical shape having diameter corresponding
generally to said bore diameter of said duct at said axial location.

[0016] A second embodiment includes the features of the first embodiment and
additionally a sealing ring extending around said drain duct bore at said axial location
and extending radially inward toward said exposed edges of said rotor blades.

[0017] In a third embodiment which includes the features of the first
embodiment, the rotor blades are arranged in sets of two oppositely extending coplanar
blades, so that any one of said sets of coplanar blades when extending across said duct
and perpendicular to said duct central access, will substantially close said duct.

[0018] In a fourth embodiment which includes the features of the first
embodiment, the duct extends generally vertically at said axial location where said valve
is situated.

[0019] In a fifth embodiment which includes the features of the first

embodiment, the rotor is freely rotatable.
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[0020] A sixth embodiment includes the features of the first embodiment and
additionally an upper baffle situated in said drain duct upstream of said valve and
extending from one side of said duct at least half way toward the other side for
directing rainwater descending down said duct to flow toward only one side of said
valve, to thus cause said rotor to rotate in only one direction.

[0021] In a seventh embodiment which includes the features of the first
embodiment, the upper baffle comprises a blade inclined downward.

[0022] In an eighth embodiment which includes the features of the first
embodiment, the upper baffle is a curved blade.

[0023] A ninth embodiment includes the features of the first embodiment and
additionally an upper baffle in said duct upstream of said valve, said upper baffle
comprising a bowl having a top opening of diameter generally the same as that of said
duct, and a funnel like bottom opening for directing said descending water to one side
of said duct to thus cause said rotor to rotate in only one direction.

[0024] In a tenth embodiment which includes the features of the first
embodiment, wherein at any given time half of said blades are positioned to rotate
downward and half of the blades are positioned to rotate upward, said apparatus
further comprises a lower baffle downstream of said valve and extending from one side
of said duct about half way toward the other side and situated adjacent and below said
blades position to rotate upward, for inhibiting vapor from flowing upward as said rotor
blades rotate upward.

[0025] In another embodiment said lower baffle is a curved plate.

-6-
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[0026] In a further embodiment the rotor is formed by a plurality of semi-circular
blades extending radially from the rotor’s central axis of rotation.
[0027] In an additional embodiment of the new emergency drain valve the rotor

is formed by generally circular blades intersecting to form the spherical rotor.

[0028] In another embodiment the rotor blades are square or rectangular
shaped.
[0029] In a further embodiment each set of oppositely extending blades

comprises a single sheet of generally circular shape, and said circular shaped sheets
intersect each other.

[0030] In a still further embodiment said floating roof has outer circumference
generally conforming to the bore surface of said tank’s side walls.

[0031] An additional embodiment provides a petroleum fume sealing valve for an
emergency drainage system for draining rain water accumulated on the roof of said
storage tank, which tank includes a roof, side walls and a base which define an interior
space, and at least one rainwater drain duct having an inlet adapted to receive rain
water accumulated on said roof, said drain duct extending downward about a central
axis and communicating with said interior space. This valve comprises a multi-blade
rotor that is mounted for rotation about a central axis generally perpendicular to said
drain duct central axis, said rotor comprising central axle means and a plurality of
generally semi-circular blades. Each of said blades has a body part extending radially

outward from said base to an exposed semi-circular edge, said exposed edges of said
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plurality of blades defining a spherical shape having diameter corresponding generally
to said bore diameter of said duct at said axial location.

[0032] An additional embodiment is a valve for inhibiting upward flow of fumes in
a duct while allowing downward flow of liquid, the valve comprising: (a) a duct having
an inlet adapted to receive liquid from above said duct and a predetermined bore
diameter, and (b) a multi-blade rotor rotatably mounted in said duct for rotation about
a central rotor access extending generally perpendicularly to said duct central axis. The
rotor comprises a central axle means and a plurality of generally semi-circular blades,
each of said blades having a body part extending radially outward from said base part
to an exposed semi-circular peripheral edge. The exposed edges of said plurality of
blades define a spherical shape having diameter corresponding generally to said bore
diameter of said duct at said axial location.

[0033] In a further embodiment said rotor blades are arranged in sets of two
oppositely extending coplanar blades, so that any one of said sets of coplanar blades
when extending across said duct, and perpendicular to said duct central access, will
substantially close said duct.

[0034] In a still further embodiment said rotor is freely rotatable.

[0035] In another embodiment there is an upper baffle situated in said drain duct
upstream of said valve and extending from one side of said duct at least half way
toward the other side for directing rainwater descending down said duct to flow toward

only one side of said valve, to thus cause said rotor to rotate in only one direction.
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[0036] In another embodiment wherein at any given time half of said blades are
positioned to rotate downward and half of said blades are positioned to rotate upward,
said apparatus further comprises a lower baffle downstream of said valve and extending
from one side of said duct about half way toward the other side and situated adjacent
and below said blades position to rotate upward, for inhibiting vapor from flowing
upward as said rotor blades rotate upward.

[0037] The present invention further provides a method of restricting upward
flow of petroleum vapor in an emergency drainage duct which has an inlet for receiving
rain water accumulated on the roof of a storage tank that contains petroleum liquid and
an outlet into said tank. This method provides a petroleum vapor barrier valve in said
drain duct downstream of said inlet, said valve formed as a multi-blade rotor that is
mounted for rotation about a central axis generally perpendicular to said drain duct
central axis. Said rotor comprises a central axle and a plurality of generally semi-
circular blades, each of said blades having a base adjacent the rotor’s axle, a body part
extending radially outward from said base to an exposed semi-circular edge, said
exposed edges of said plurality of blades defining a spherical shape having diameter
corresponding generally to said bore diameter of said duct through which extends the
rotor’s axle.

[0038] Other objects and advantages of the present invention will become
apparent from the detailed description given hereinafter. Thus, it should be understood

that the detailed description and specific embodiments are given by way of illustration
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only, since various changes and modifications within the spirit and scope of the

invention will become apparent to those skilled in the art from this detailed description.

III.  BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Fig. 1 is a elevation view in section of a storage tank with the new
spherical impeller fume sealing valve,

[0040] Fig. 2 is an enlarged fragmentary elevation view partially in section of the
new spherical impeller fume sealing valve of Fig. 1,

[0041] Fig. 3 is a fragmentary end elevation view in section of the valve of Fig. 1,
[0042] Fig. 4 is a top, plan view in section of the valve of Figs. 1-3,

[0043] Fig. 5 is a side elevation view second embodiment of the new spherical
impeller sealing valve shown as an elevation view in section,

[0044] Fig. 6 is an end elevation view of the valve of Fig. 5,

[0045] Fig. 7 is a top plan view in section of the valve of Figs. 5 and 6, and
[0046] Fig 8 is top perspective view of a further embodiment of a baffle for
optional use in a spherical valve of Figs. 1-3.

IVv.  DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0047] For convenience and clarity in describing these embodiments, similar
elements or components appearing in different figures will have the same reference
numbers.

[0048] The preferred embodiment of the new floating roof emergency drainage

system is illustrated in Figs. 1-6.
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[0049] Fig. 1 shows a conventional liquid petroleum fluid storage tank 10 with
fixed circumferential walls 12, a closed bottom 14, an open top 16, a floating roof 18,
accumulated water 19 is on the roof, the new emergency drainage valve 20, and a
conventional drainage duct 22 extending from said emergency drainage valve 20
downward into stored liquid petroleum 24 on further downward to the bottom drainage
outlet 26.

[0050] Fig. 2 shows an enlarged elevation view of the new valve 20 mounted
within drainage duct 22 which extends upward in a section designated 23 which
extends further upward above roof 18. Section 23 has a sealing part 27 and openings
28 extending transversely to allow accumulated water to flow into duct 22 and
downward to the new valve 20.

[0051] Valve 20 is formed as a spherical impeller blade device 30 that rotates
about axis 32 extending horizontally through duct 22. The spherical impeller is
mounted for rotation about its central axis 32 through bearings (not shown) secured to
walls of duct 22. Fig. 3 shows the impeller 20 in end elevation view within the circular
walls of duct 22, and Fig. 4 shows a top plan view of valve 20 within said circular walls
of drain duct 22, the valve being rotatable about axis 32 extending transversely through
duct 22 as shown.

[0052] The spherical valve of Figs. 2-4 has flat semi-circular blades 34 which are
shown to be equally spaced at 30-degree intervals; however, other numbers of blades
are possible. As seen in Fig. 3, the radius R of each blade is established to be

approximately half of the diameter of said drainage duct 22, so that in any rotation
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position of the impeller, such as seen in Fig. 3, a peripheral edge of a blade will engage
a seal 35, 35A and effectively block movement of petroleum vapor 36 from travelling
upward past valve 20 and thence further upward into the atmosphere. As seen in Fig.
4 which is a top plan view in section, one set of opposite semi-circular blades 34i, 34ii
establishes a horizontal plane within the round cross-sectional opening of duct 22, with
a vapor barrier established between the peripheral edges of those blades and the seal
element 35, 35A which is effectively a ring extending around the bore of duct 22.
[0053] Spherical impeller device 30 has these blades mounted about its own
rotational axis 32 which extends through an axle (not shown) or through bearings at
the intersection of ends 30A and 30B of the impeller valve seen in Figs. 2 and 4.
[0054] The operation of the valve is as follows. When water 19 accumulates on
the roof 18, as seen in Figs. 1 and 2 for example, this water flows through openings 28
and then flows downward as indicated by arrows 38 on to valve 20. Such water
striking blades 34 of valve 20 will automatically cause the impeller to rotate
counterclockwise, for example, so that water can and will travel downward to an area
indicated by arrow 40 and thence continue downward through duct 22.

[0055] As seen in Fig. 3 water from the roof overflow, flowing downward as
indicated in arrows 38A, will strike baffle 44 and be directed in a leftward direction as
shown by the lead ends of arrows 38A; water indicated by arrow 38 falling left of baffle
44 along with water flowing off the baffle strikes impeller blades only to the left of
center as shown, thus causing the impeller to rotate only in a counterclockwise direction

indicated by arrow 48. By this baffle arrangement as shown, downward flowing water
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cannot go to both left and right sides of the blades, which could cause a stalemate of
clockwise and counterclockwise forces and a standstill of the impeller or rotor, with an
equal amount of water on each side of the rotation axis.

[0056] As water flows downward on the left side of the valve, namely against and
about blades 34a, 34b, 34c and 34d, the opposite blades 34e, 34f and 34g are
continuing to rotate counterclockwise in an upward direction where each one of the
blades, on its turn contacts seal element 35, 35A.

[0057] The combination of sealing by seal element 35 on the upstroke and by
seal element 35A on the downstroke, on the left side as seen in Fig. 3, establishes a
360° seal completely around the opening of drain duct 22. This seal is established to
reduce upward flow of vapor 36 through the valve while water is descending downward
through the valve. Clearly, if the valve rotation is stopped at a position where a set of
oppositely extending blades establishing a horizontal plane has their peripheral edges
engage the seal in the 360° arrange the seal, this will bar water vapor from escaping
upward while the valve is fully closed and not moving.

[0058] Since there remains the possibility of some vapor 36 escaping upward
while the valve is rotating counterclockwise on the right side as seen in Fig. 3, where
vapor could flow into the area marked by vapor symbols 50. Such escape is minimized
by the seal at 35, and it is further minimized by lower baffle 52 which tends to block
vapor indicated by vapor symbols 54 from moving into the area earlier indicated by
vapor symbols 50. Escape of vapor 36 upward on the left side in Fig. 3 is unlikely since

the blades are moving downward against such vapor flow and because water is flowing
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down in the space to block upward flow of the vapor, and finally there is the seal 35A
which intermittently totally blocks flow in either direction.

[0059] Figs. 5 and 6 illustrate a second embodiment of the new impeller valve 60
invention mounted in its own circular tubular housing 64 which is then mounted within
the bore 65 of drain duct 22. In this manner, the valve can be an independent, fully
assembled and transportable for mounting into a drain duct 22, as opposed to a valve
impeller being mounted directly into the walls of a drain duct as seen in Figs. 2 through
4. The valve of Figs. 5 and 6 includes components essentially the same as those in
Figs. 2 through 4, namely the spherical impeller blade device 30 (with the same
reference numbers as before), semi-circular blades 34, rotation axis 32 and seal
elements 35 and 35A. This embodiment also includes the same or essentially the same
upper baffle 44 and lower baffle 52. The second embodiment functions essentially the
same as the first one, with downward flow of water directed by baffle 44 onto the left
side blades, as seen in Fig. 6, and with petroleum gas vapors substantially blocked from
upward flow by lower baffle 52 and seals 35 and 35A.

[0060] Fig. 8 illustrates a further embodiment of an upper baffle 67 which is
essentially a semicircular plate extending at least slightly more than halfway past
central axis 68 of duct 22 to ensure that downward flowing water is directed only to the
left side of the spherical impeller. Baffle 67 is formed as a dish extending 360° around,
so that it can accumulate or capture water flowing down from any location around 360°
of the drain duct 22. All the water captured is then directed via the bottom funnel

shape 69 to the left side of the spherical impeller as discussed earlier in connection with
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the baffle 44. Thus, this baffle 67 could replace baffle 44 in the apparatus shown in
Figs. 2 through 4 and/or Figs. 5 and 6.

[0061] A still further variation applicable in Fig. 5, for example, would be a
ratchet device (not shown) associated with the bearing about which the spherical valve
impeller rotates. Such ratchet would allow rotation of the impeller only in one direction
for the purpose of allowing the impeller valve to rotate only when water is flowing
downward and otherwise to remain closed, to thus minimize any upward flow of
petroleum fumes.

[0062] While the invention has been described in conjunction with several
embodiments, it is to be understood that many alternatives, modifications, and
variations will be apparent to those skilled in the art in light of the foregoing
description. Accordingly, this invention is intended to embrace all such alternatives,
modifications, and variations which fall within the spirit and scope of the appended

claims.
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CLAIMS
1. A combination liquid petroleum floating roof storage tank and emergency
drainage system for draining rain water accumulated on the roof of said storage tank,
comprising:
a. a storage tank including a roof, side walls and a base which define an interior
space,
b. at least one rainwater drain duct having an inlet adapted to receive rain water
accumulated on said roof, said drain duct having walls which define a predetermined
bore diameter, said drain duct extending downward about a central axis and
communicating with said interior space,
C. a petroleum vapor barrier valve in said drain duct at an axial location
downstream of said inlet, said valve formed as a multi-blade rotor that is rotatably
mounted in said drain duct for rotation about a central rotor axis extending generally
perpendicular to said drain duct central axis at said axial location,
d. said rotor comprising a central axle means and a plurality of generally semi-
circular blades, each of said blades having a body part extending radially outward from
said base part to an exposed semi-circular peripheral edge, said exposed edges of said
plurality of blades defining a spherical shape having diameter corresponding generally
to said bore diameter of said duct at said axial location.
2. Apparatus according to claim 1, further comprising a sealing ring extending
around said drain duct bore at said axial location and extending radially inward toward

said exposed edges of said rotor blades.
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3. An apparatus according to claim 1, wherein said rotor blades are arranged in sets
of two oppositely extending coplanar blades, so that any one of said sets of coplanar
blades when extending across said duct and perpendicular to said duct central access,
will substantially close said duct.

4. An apparatus according to claim 1, wherein said duct extends generally vertically
at said axial location where said valve is situated.

5. An apparatus according to claim 1, wherein said rotor is freely rotatable.

6. An apparatus according to claim 1, further comprising an upper baffle situated in
said drain duct upstream of said valve and extending from one side of said duct at least
half way toward the other side for directing rainwater descending down said duct to
flow toward only one side of said valve, to thus cause said rotor to rotate in only one
direction.

7. An apparatus according to claim 1, wherein said upper baffle comprises a blade
inclined downward.

8. An apparatus according to claim 7 wherein said upper baffle is a curved blade.

9. An apparatus according to claim 1, further comprising an upper baffle in said
duct upstream of said valve, said upper baffle comprising a bowl having a top opening
of diameter generally the same as that of said duct, and a funnel like bottom opening
for directing said descending water to one side of said duct to thus cause said rotor to

rotate in only one direction.
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10.  An apparatus according to claim 1, wherein at any given time half of said blades
are positioned to rotate downward and half are positioned to rotate upward, said
apparatus further comprising a lower baffle downstream of said valve and extending
from one side of said duct about half way toward the other side and situated adjacent
and below said blades position to rotate upward, for inhibiting vapor from flowing
upward as said rotor blades rotate upward.

11.  An apparatus according to claim 10, wherein said lower baffle is a curved plate.
12.  An apparatus according to claim 1, wherein each set of oppositely extending
blades comprises a single sheet of generally circular shape, and said circular shaped
sheets intersect each other.

13.  Apparatus according to claim 1, wherein said floating roof has an outer
circumference generally conforming to the bore surface of said tank’s side walls

14. A petroleum fume sealing valve for an emergency drainage system for draining
rain water accumulated on the roof of said storage tank, which tank includes a roof,
side walls and a base which define an interior space, and at least one rainwater drain
duct having an inlet adapted to receive rain water accumulated on said roof, said drain
duct extending downward about a central axis and communicating with said interior
space, said valve comprising a multi-blade rotor that is mounted for rotation about a
central axis generally perpendicular to said drain duct central axis, said rotor comprising
central axle means and a plurality of generally semi-circular blades, each of said blades
having a body part extending radially outward from said base to an exposed semi-

circular edge, said exposed edges of said plurality of blades defining a spherical shape
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having diameter corresponding generally to said bore diameter of said duct at said axial
location.

15. A valve for inhibiting upward flow of fumes in a duct while allowing downward
flow of liquid, comprising

a. a duct having an inlet adapted to receive liquid from above said duct and
a predetermined bore diameter,

b. a multi-blade rotor rotatably mounted in said duct for rotation about a
central rotor access extending generally perpendicularly to said duct central axis,

C. said rotor comprising a central axle means and a plurality of generally
semi-circular blades, each of said blades having a body part extending radially outward
from said base part to an exposed semi-circular peripheral edge, said exposed edges of
said plurality of blades defining a spherical shape having diameter corresponding
generally to said bore diameter of said duct at said axial location.

16.  An apparatus according to claim 15, wherein said rotor blades are arranged in
sets of two oppositely extending coplanar blades, so that any one of said sets of
coplanar blades when extending across said duct, and perpendicular to said duct central
access, will substantially close said duct.

17.  An apparatus according to claim 15, wherein said rotor is freely rotatable.

18.  An apparatus according to claim 15, further comprising an upper baffle situated
in said drain duct upstream of said valve and extending from one side of said duct at

least half way toward the other side for directing rainwater descending down said duct
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to flow toward only one side of said valve, to thus cause said rotor to rotate in only one
direction.

19.  An apparatus according to claim 15, wherein at any given time half of said
blades are positioned to rotate downward and half are positioned to rotate upward, said
apparatus further comprising a lower baffle downstream of said valve and extending
from one side of said duct about half way toward the other side and situated adjacent
and below said blades position to rotate upward, for inhibiting vapor from flowing
upward as said rotor blades rotate upward.

20. A method of restricting upward flow of petroleum vapor in an emergency
drainage duct which has an inlet for receiving rain water accumulated on the roof of a
storage tank that contains petroleum liquid and an outlet into said tank, comprising:

a. providing a petroleum vapor barrier valve in said drain duct downstream of said
inlet, said valve formed as a multi-blade rotor that is mounted for rotation about a
central axis generally perpendicular to said drain duct central axis,

b. said rotor comprising a central axle and a plurality of generally semi-circular
blades, each of said blades having a base adjacent the rotor’s axle, a body part
extending radially outward from said base to an exposed semi-circular edge, said
exposed edges of said plurality of blades defining a spherical shape having diameter
corresponding generally to said bore diameter of said duct through which extends the

rotor’s axle.
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