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FLOATING ROOF SUPPORT LEGS WITH VAPOR SEALS

L. FIELD OF THE INVENTION

[001] This invention relates to vertically adjustable height support legs for a
floating roof used in connection with a storage tank for volatile liquid, and particularly
for a sealing system to reduce escape of vapor of said volatile liquid through said

support legs.

II. BACKGROUND AND PRIOR ART

[002] Storage tanks with floating roofs are widely used to store liquid petroleum
products. With such storage there are numerous potential problems which include but

are not limited to:

(a) damage to the floating roof from excessive accumulated rain water atop
the roof,
(b) escape of flammable and/or pollution-causing vapors upward through an

emergency drainage duct for said accumulated rain water, and

(©) escape of said flammable and/or pollution causing vapors upward through
vertically extendable support legs provided to support said floating roof in selected
elevations. The present invention focuses on the third of the above-listed potential
problems, namely escape of vapors through the support legs. At certain times liquid
petroleum is removed from below a floating roof so that maintenance persons can
access pipes and apparatus at the lower portion of the tank below the roof. The
support legs for floating roofs may have various constructions, and the present
invention pertains to known support legs where each is formed of a tubular column that
is telescopically extendable, and where dangerous vapors may escape through the legs

while stationary or while being extended between their low and high positions.
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[003] The low position of typically one-to-three feet above the tank bottom, is
needed in many tanks for the floating roof to be clear of the pipes and other apparatus
located near the bottom of the tank. The high position which might be about seven
feet above the bottom is to provide headroom for workers to move about, clean and
repair the interior of the tank. Multiple heights are necessary, because if the support
columns provided only a single relatively high elevation, there could be an accumulation
of vapor in the tank below the roof when the liquid level falls below the high position.
Thus, these support columns are axially extendable, and conventional support columns

have construction where vapors can escape upward through the columns.

[004] A variety of known methods have been employed to seal the openings
where vapor escapes through these support legs, but such methods are unsatisfactory
because they are expensive, unsightly, and/or prone to deteriorate when exposed to

some tank vapors or sunlight.

[005] A conventional type of seal is described in the two prior art patents
discussed below. U.S. Patent No. 5,305,905 discloses a floating roof with a downward
extending leg to support the roof at a selected elevation if the volatile fluid is removed
from beneath such floating roof. This patent proposes to block volatile fumes from
escaping upward through the annular space between the inner support leg and the
outer sleeve secured to the floating roof, by simply employing a blind flange and a
gasket across the top of the annular space. To support the floating roof at different
elevations, one must replace the first leg with a larger one. This disclosure does not
address the problem of leakage of volatile fumes when an inner leg is extendible
upward through and beyond the top of the outer sleeve that is secured to the floating

roof.

[006] Prior art patent U.S. No. 5,353,941 discloses another method for reducing
vapor loss through the annular space of a support leg; however, the proposed solution
is essentially to have the inner pipe of the support leg pass through a hole in a seal

which applies a wiping effect.



WO 2012/051005 PCT/US2011/054711

[007] Still additional examples of prior art wiping gaskets are seen in U.S. Patent
Nos. 4,243,151, 5,829,621, 3,409,165 and 3,583,594.

[008] A typical prior art support leg for use with a floating roof as described
above, comprises a central leg and an outer sleeve or pipe slidable on said central leg
and fixable at different elevations by a pin extending transversely through holes in the
walls of the sleeve and the central leg. In one arrangement there are a series of holes
extending through the opposite walls of the leg at different elevations, and at least one
set of holes extending through opposite walls of the sleeve, for coupling the sleeve with
the central leg at said different elevations. While the top and bottom ends of the leg
may be sealed closed, these holes in the walls of the sleeve and the leg represent
potential avenues for volatile liquid evaporated from the tank to escape into the upper

region of the tank and/or outside of the tank.

[009] The vapor that escapes through said holes in the walls of the leg,
originates from the liquid in the tank and rises upward through the annular space
between said sleeve and central leg. Such annular space begins at the bottom end of
the sleeve which is necessarily open so that it can slide upward or downward

lengthwise on said leg to selected elevations on said leg.

[0010] The support leg vapor seals of this invention are intended to reduce or
preferably prevent escape of vapors from volatile liquid contained in a storage tank with
a floating roof. In particular, the invention is to prevent or reduce escape of said

vapors from the floating roof support legs.

[0011] A typical support column includes as the support leg preferably round
cylindrical tube or inner pipe, and an outer pipe or sleeve of shorter length slidably
situated concentrically outward of said inner pipe, with certain annular clearance
between the inner pipe and sleeve to allow for free sliding therebetween. The outer

pipe is secured to the floating roof, so that when the floating roof descends or liquid is
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pumped out of the tank to be inspected, cleaned or maintained, the roof will be barred

from descending lower than allowed by the support legs extending below the roof.

III.  OBJECTS AND SUMMARY OF THE INVENTION

[0012] A first object of the present invention is to provide a system of vapor seals

for a support column for a floating roof of a liquid petroleum in a storage tank.

[0013] A further object of the present invention for said system of vapor seals to
include a primary seal for the annular space between inner and outer pipes of the

support column.

[0014] Another object is for the vapor seal system to include also a secondary
seal for the transversely extending holes in the walls of said inner and outer pipes

through which is removably positioned a coupling pin.

[0015] A still further object of the present invention is for said primary seal to be
formed as an elastic sleeve having a lower part that overlies the upper end of said outer
pipe, an upper part that overlies said inner pipe, and a mid-part that extends radially

inwardly and closes the top end of the annular space between said outer and inner

pipes.

[0016] An additional object of the present invention is for said mid-part of said
primary seal sleeve to have a radially inward extending rib or ring to close said annular
space, while said upper and lower parts of said primary seal sleeve resiliently engage

said outer and inner pipes respectively.

[0017] Another object of the present invention is for said secondary seal to be
formed as an elastic sleeve having a pair of projections extending radially inward,
opposite and coaxial with each other. In a preferred version, each projection has a
truncated conical shape with its base at the inner surface of said elastic sleeve and its
radially inward top part of smaller diameter dimensioned to enter and seal one of said

holes in the wall of said inner pipe.
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[0018] A further object of this invention is to provide for said primary seal an
elastic sleeve whose lower and upper parts have larger and smaller diameters

respectively corresponding to said outer and inner pipes of said support column.

[0019] A first embodiment of the present invention is a support column assembly

for supporting a floating roof used with a storage tank for a volatile fluid, comprising:

a. an inner pipe formed by a cylindrical wall having top and bottom ends ,

b. an outer pipe secured to said floating roof, said outer pipe formed by a
cylindrical wall having top and bottom ends, said outer pipe surrounding and being
movable axially on said inner pipe with a generally annular space defined between said
inner and outer pipes, said generally annular space having opposite top and bottom
ends,

C. a first set of coaxial holes extending transversely through opposite sides of said
wall of said outer pipe

d. a second set of coaxial holes extending transversely through opposite sides of
said wall of said inner pipe,

e. said first and second sets of holes dimensioned to receive a pin extendible
through both sets at once when said first and second sets of holes are axially aligned,
which thereby fixes said outer pipe and floating roof when secured thereto at a
predetermined axial position relative to said inner pipe, and

f. a primary seal formed as a cylindrical sleeve having upper and lower parts each
with bore surfaces, said upper part bore surface being adapted to slidably engage said
inner pipe outer surface, and said lower part bore surface adapted to engage said top
end outer surface of said outer pipe, said primary seal further comprising a radially
inward extending rib situated axially between said upper and lower part bore surfaces
and extending transversely across and closing said top end of said annular space when

said primary seal is positioned to engage said inner and outer pipes.
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[0020] A second embodiment is a support column assembly according to the first
embodiment wherein said inner and outer pipes are round cylinders and are generally

coaxial and have a common central longitudinal axis.

[0021] A third embodiment is a support column assembly according to the second
embodiment wherein said first and second sets of coaxial holes each extend along a line
generally perpendicular to said central longitudinal axis of said inner and outer pipe

respectively.

[0022] A fourth embodiment is a support column assembly according to the third
embodiment wherein said line extends through said central longitudinal axis of each of

said inner and outer pipes.

[0023] A fifth embodiment is a support column assembly according to the first

embodiment wherein said primary seal is elastic.

[0024] A sixth embodiment is a support column according to the first

embodiment wherein said inner pipe top and bottom ends are closed.

[0025] A seventh embodiment is a support column according to the fifth
embodiment wherein said inner pipe has a plurality of said second sets of holes, each of

said second sets of holes being axially spaced apart from the other.

[0026] An eighth embodiment is a support column assembly according to the first
embodiment wherein said primary seal upper and lower parts have smaller and larger
diameters respectively corresponding generally to said inner and outer pipes engaged

by said upper and lower parts respectively.

[0027] A ninth embodiment is a support column assembly according to the first

embodiment wherein said primary seal is a unitary contiguous molded article.
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[0028] A tenth embodiment is a support column assembly according to the first
embodiment wherein said primary seal lower part is dimensioned to tightly engage said

outer pipe.

[0029] An eleventh embodiment is a support column assembly according to the
first embodiment further comprising a secondary seal formed as an elastic cylindrical
sleeve having a central longitudinal axis and removably attached to the outer surface of
said inner pipe and covering said second set of holes, said secondary seal including a
set of two radially inward projecting plugs extending from opposite sides of said sleeve
along a line generally perpendicular to and through said central longitudinal axis

thereof, said plugs adapted to extend into said second set of opposite holes.

[0030] A twelfth embodiment is a support column assembly according to the
eleventh embodiment wherein said secondary seal is formed as a tubular wall with
opposite inner and outer surfaces, each of said plugs having a generally truncated
conical shape with the base of the plug situated at said inner surface of said inner

surface of said tubular wall.

[0031] A thirteenth embodiment is a support column assembly according to the

first embodiment wherein said primary seal sleeve comprises an upper part adapted to
engage and slide onto said outer pipe, a lower part adapted to engage and slide onto

said inner pipe, and a mid-part between said upper and lower parts, and wherein said

rib extends radially inward from said mid-part, and where said lower part has inner

diameter greater than outer diameter of said upper part.

[0032] A fourteenth embodiment is a support column assembly according to the
first embodiment wherein said outer pipe extends vertically through said floating roof
and is fixed thereto, said outer pipe having top and bottom parts respectively extending

above and below said floating roof.
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[0033] A fifteenth embodiment is a support column assembly according to the
seventh embodiment further comprising one of said secondary seal for sealing each of

said second sets of holes

[0034] A sixteenth embodiment is a floating roof assembly for a storage tank for

containing a volatile fluid, comprising:

A. a roof adapted to float atop a volatile liquid in a storage tank,

B. a plurality of support columns, each comprising:
a. an inner pipe formed by a cylindrical wall having top and bottom ends ,
b. an outer pipe secured to said floating roof and extending below and

generally perpendicular to the plane of said roof, said outer pipe formed by a cylindrical
wall having top and bottom ends, said outer pipe surrounding and being movable
axially on said inner pipe with a generally annular space defined between said inner and
outer pipes, said generally annular space having opposite top and bottom ends, said
plurality of support columns each extending downward from said floating roof and
spaced apart laterally from each other,

C. said outer pipe having a first set of coaxial holes extending transversely
through opposite sides of said wall of said outer pipe

d. said inner pipe having a second set of coaxial holes extending transversely
through opposite sides of said wall of said inner pipe,

e. said first and second sets of holes dimensioned to receive a pin extendible
through both sets at once when said first and second sets of holes are axially aligned,
which thereby fixes said outer pipe and floating roof secured to said outer pipe at a
predetermined axial position relative to said inner pipe and fixes said floating roof at a
predetermined elevation above the bottom end of said inner pipe, and

f. a primary seal formed as a cylindrical sleeve having upper and lower parts
each with bore surfaces, said upper part bore surface being adapted to slidably engage
said inner pipe outer surface, and said lower part bore surface adapted to engage said
top end outer surface of said outer pipe, said primary seal further comprising a radially

inward extending rib situated axially between said upper and lower part bore surfaces
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and extending transversely across and closing said top end of said annular space when

said primary seal is positioned to engage said inner and outer pipes.

IVv.  BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in further detail below and with reference to the

attached drawings and illustrations I which:

[0035] . 1 is a side elevation view partly cut away and in section of a storage
tank for a volatile fluid with Fig a floating roof showing one typical adjustable support
column and with the roof floating in partially elevated state,

[0036] Fig. 2 is similar to Fig. 1 with the volatile liquid removed and the roof

supported by support columns at a first low elevation,

[0037] Fig. 3 is similar to Fig. 2 with the volatile liquid removed and the roof
supported by the support columns at a second elevation lower than said first low
elevation,

[0038] Fig. 4 is a fragmentary top front perspective view in section of the support

column in Fig. 1 showing escape of vapor from volatile liquid in said storage tank,

[0039] Fig 5 is similar to Fig. 4 showing a support column with the new vapor

seal system including primary and secondary seals,

[0040] Fig. 6 is an enlarged fragmentary elevation view in section of the vapor
seal system on a support column of Fig. 5,

[0041] Fig. 7 is an elevational view in section of a first embodiment of the
primary seal of the vapor seal system of Fig. 6,

[0042] Fig. 8 is similar to Fig. 7 showing a second embodiment of the primary
seal,
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[0043] Fig. 9 is a top front perspective view in section of the secondary seal, and

[0044] Fig. 10 is a fragmentary front elevation view in section of said secondary

seal of Fig. 9 shown in this figure as positioned on an inner pipe.

V. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0045] Fig. 1 illustrates the new support column assembly 10 secured by a weld
or other connector 11, a floating roof 12 in a storage tank 13 containing a volatile or
other fluid 14. As seen in this Figure, roof 12 is floating atop liquid 14, and support
column 10 secured to the roof has its lower end suspended above the bottom 13B of
storage tank 13. As will be described in detail later, support column 10 comprises inner

pipe 16, outer pipe 17, primary seal 18 and secondary seal 19.

[0046] As seen in Fig. 2, when volatile liquid 14 is drained out of tank 13, roof 12
floating atop the liquid will descend until the bottom end 16B of the inner pipe 16 of
support column 10 reaches the storage tank bottom 13 or reaches a stop element 13C
as shown. In Fig. 2 fluid 14 is schematically illustrated as being fully or at least
substantially drained or pumped out of tank 13. Accordingly, roof 12 while no longer
supported by liquid, is adequately supported at elevation E1 by a plurality of laterally
spaced apart support columns 10, of which only one is shown. At this elevation E1 roof
12 is high enough for maintenance, construction or inspection personnel to walk about

under the roof supported by support columns.

[0047] Fig. 3 shows support column 10 adjusted to support roof 12 at a still lower
elevation E2 which is shown schematically, but intended to be low enough to
significantly reduce the space in which fumes from the volatile liquid can accumulate,
while also adequately supporting roof 12 from breaking or becoming otherwise

damaged.

-10-
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[0048] Fig. 6 also shows weld 11 by which floating roof 12 is secured to outer
pipe 17; however, many alternate forms of connection are possible, both rigid and
flexible.

[0049] Figs. 4-5 further illustrate support column 10 in enlarged detail where

support column 10 includes inner pipe or leg 16, outer pipe 17, primary seal 18 closing
the top end of annular space 22 at the top end of outer pipe 17 as it surrounds inner
pipe 16. These figures also show secondary seal 19 at an upper portion of inner leg 16.
Outer pipe 17 is positionable and securable at the different elevations on leg 16 when
pin 24 extends through horizontally directed holes 26 and 28 in the walls of outer and

inner pipes 17 and 16 respectively.

[0050] In Fig. 4 vapor emissions 30 escaping through annular space 22 and
further vapor emissions indicated by arrows 32, are shown escaping through pin holes

26 at an upper location on inner pipe 15.

[0051] Fig. 5 shows the support column 10 of Fig. 3 with the installation thereon
of primary seal 18 for closing the top end of annular space 22, and the secondary seal

19 closing pin holes 26.

[0052] Fig. 6 shows an enlarged cross-sectional elevation view of support column
10, including primary seal 18 and secondary seal 19. This figure shows further detail of
primary seal 18, namely its rib 34 which extends radially inward for closing the top open
end of annular space 22 when this seal is installed onto the top end of outer pipe 17
and engaging inner pipe 16. Primary seal 18 and secondary seal 19 are molded unitary
elastic sleeves which may be made of hydrogenated nitrile rubber, other aromatics and
M.T.B.E., U/ V resistant material.

[0053] Fig. 7 shows primary seal 18 alone and in relaxed or unstretched state
with its inward extending rib 34 and with top and bottom parts 18B, 18A both having
the same inside diameter. Fig. 6 also shows how the primary seal's lower part 18A is

stretched substantially to resiliently fit onto the top end of outer pipe 17, and its upper

-11-
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part 18B is stretched moderately to resiliently fit onto the outer surface of inner pipe
16.

[0054] Fig. 8 shows an alternate version 40 of such primary seal, where the
lower part 40A has a larger diameter than the upper part 40B, to more easily fit onto
the outer and inner pipes respectively. This sleeve has inward extending rib 41 similar
to rib 34 in Fig. 7.

[0055] Figs. 9 and 10 show the secondary vapor seal 19 where Fig. 9 is a
perspective view in section of the secondary seal alone, and Fig. 10 is an elevation view
in section of the same seal shown surrounding inner pipe 16. Seal 19 has inside
diameter dimensioned to accommodate and slide onto inner pipe 16, and it has two
generally truncated conical shaped plug elements 38 extending radially inwardly and
dimensioned for the inward end 40 of each plug element to fit onto one of the opposite
aligned pin holes 26 in inner leg 16. Because of the elasticity of this secondary seal,

these projections 38 will easily and securely snap into and seal holes 26.

[0056] As seen in Fig. 6 the top of inner pipe 16, is permanently closed, but there
are axially spaced holes 26 in the walls of this pipe. A secondary seal 19 can be
removably secured over each set of holes 26, or at least over those holes above the
primary seal 18. Vapor leakage through holes 26 in the wall of pipe 16 below the
primary seal would be blocked by the primary seal. In practice, a floating roof would
employ a plurality of laterally spaced support columns as described herein. Itis
preferred that both the primary and secondary seals be used in combination; however,

use by at least one would be beneficial in reducing vapor leakage.

[0057] The dimensions of a preferred embodiment of the above-described
support column and set of primary and secondary vapor seals are as follows:

A. Where the inner pipe has outer diameter d1i,

(1) the inside diameter d2 of the primary seal in its relaxed (unstretched)

state is d1-20 mm,

-12-
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(2) the inside diameter d3 of the inward extending sealing rib is d1-40 mm,
(3) the outside diameter of the outer pipe d4 is greater than d1, and

(4) the wall thickness t1 of the primary seal sleeve is 3 mm, and said elastic

primary seal sleeve is stretched to slide onto said inner and outer pipes.
B. Where the inner pipe’s hole 26 has inside diameter d6,

(1) the truncated conical shaped plug 38 of said secondary seal has a base

diameter d7 = d6 + 4 mm and a tip diameter d8 = d6 = 4 mm,

(2) said secondary seal sleeve in its relaxed state has inside diameter d9 = d6

- 20 mm, and
(3) said secondary seal sleeve has wall thickness t2 of 3 mm.

[0058] 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.

-13-
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CLAIMS

1. A support column assembly for supporting a floating roof used with a storage
tank for containing a volatile fluid, comprising:

a. an inner pipe formed by a cylindrical wall having top and bottom ends ,

b. an outer pipe securable to said floating roof to extend below and generally
perpendicular to the plane of said roof, said outer pipe formed by a cylindrical wall
having top and bottom ends, said outer pipe surrounding and being movable axially on
said inner pipe with a generally annular space defined between said inner and outer
pipes, said generally annular space having opposite top and bottom ends,

C. a first set of coaxial holes extending transversely through opposite sides of said
wall of said outer pipe,

d. a second set of coaxial holes extending transversely through opposite sides of
said wall of said inner pipe,

e. said first and second sets of holes dimensioned to receive a pin extendible
through both sets at once when said first and second sets of holes are axially aligned,
which thereby fixes said outer pipe and floating roof secured to said outer pipe at a
predetermined axial position relative to said inner pipe, and

f. a primary seal formed as a cylindrical sleeve having upper and lower parts each
with bore surfaces, said upper part bore surface being adapted to slidably engage said
inner pipe outer surface, and said lower part bore surface adapted to engage said top
end outer surface of said outer pipe, said primary seal further comprising a radially
inward extending rib situated axially between said upper and lower part bore surfaces
and extending transversely across and closing said top end of said annular space when
said primary seal is positioned to engage said inner and outer pipes.

2. A support column assembly according to claim 1 wherein said inner and outer
pipes are round cylinders and are generally coaxial and have a common central

longitudinal axis.

-14-
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3. A support column assembly according to claim 2 wherein said first and second
sets of coaxial holes each extend along a line generally perpendicular to said central
longitudinal axis of said inner and outer pipe respectively.

4. A support column assembly according to claim 3 wherein said line extends

through said central longitudinal axis of each of said inner and outer pipes.

5. A support column assembly according to claim 1 wherein said primary seal is
elastic.
6. A support column according to claim 1 wherein said inner pipe top and bottom

ends are closed.

7. A support column according to claim 5 wherein said inner pipe has a plurality of
said second sets of holes, each of said second sets of holes being axially spaced apart
from the other.

8. A support column assembly according to claim 1 wherein said outer pipe has
greater diameter than that of said inner pipe, and said primary seal upper and lower
parts have smaller and larger diameters respectively corresponding generally to said
inner and outer pipes engaged by said upper and lower parts respectively.

9. A support column assembly according to claim 1 wherein said primary seal is a
unitary contiguous molded article.

10. A support column assembly according to claim 1 wherein said primary seal lower
part is dimensioned to tightly engage said outer pipe.

11. A support column assembly according to claim 1 further comprising a secondary
seal formed as an elastic cylindrical sleeve having a central longitudinal axis and
removably attached to the outer surface of said inner pipe and covering said second set
of holes, said secondary seal including a set of two radially inward projecting plugs
extending from opposite sides of said sleeve along a line generally perpendicular to and
through said central longitudinal axis thereof, said plugs adapted to extend into said
second set of opposite holes.

12. A support column assembly according to claim 11 wherein said secondary seal is

formed as a tubular wall with opposite inner and outer surfaces, each of said plugs

-15-
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having a generally truncated conical shape with the base of the plug situated at said
inner surface of said inner surface of said tubular wall.

13. A support column assembly according to claim 1 wherein said primary seal sleeve
comprises an upper part adapted to engage and slide onto said outer pipe, a lower part
adapted to engage and slide onto said inner pipe, and a mid-part between said upper
and lower parts, and wherein said rib extends radially inward from said mid-part, and
where said lower part has inner diameter greater than outer diameter of said upper
part.

14. A support column assembly according to claim 1 wherein said outer pipe has
length L; less than length L, of said inner pipe.

15. A support column assembly according to claim 1 wherein said outer pipe extends
vertically through said floating roof and is fixed thereto, said outer pipe having top and
bottom parts respectively extending above and below said floating roof.

16. A support column assembly according to claim 15 wherein said outer pipe where
it intersects said floating roof is sealed from flow therethrough of liquid or gas of said
volatile fluid.

17. A support column assembly according to claim 7 further comprising one of said

secondary seals for sealing each of said second sets of holes.

18. A floating roof assembly for a storage tank for containing a volatile fluid,

comprising:

A. a roof adapted to float atop a volatile liquid in a storage tank,

B. a plurality of support columns, each comprising:
a. an inner pipe formed by a cylindrical wall having top and bottom ends ,
b. an outer pipe secured to said floating roof and extending below and

generally perpendicular to the plane of said roof, said outer pipe formed by a cylindrical
wall having top and bottom ends, said outer pipe surrounding and being movable
axially on said inner pipe with a generally annular space defined between said inner and

outer pipes, said generally annular space having opposite top and bottom ends,
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C. a coupling element fixed to said outer pipe and releasably attachable to
said inner pipe at selected positions along its length, which thereby fixes said outer pipe
and floating roof secured to said outer pipe at a predetermined axial position relative to
said inner pipe and fixes said floating roof at a predetermined elevation above the
bottom end of said inner pipe, and

d. a primary seal formed as a cylindrical sleeve having upper and lower parts
each with bore surfaces, said upper part bore surface being adapted to slidably engage
said inner pipe outer surface, and said lower part bore surface adapted to engage said
top end outer surface of said outer pipe, said primary seal further comprising a radially
inward extending rib situated axially between said upper and lower part bore surfaces
and extending transversely across and closing said top end of said annular space when

said primary seal is positioned to engage said inner and outer pipes.

19. A support column assembly according to Claim 18 wherein said outer pipe

extends upward above the top surface of said floating roof.

20. A floating roof and support column assembly, comprising a floating roof having
top and bottom surfaces and a plurality of support columns, each of said support
columns comprising:

a. an inner pipe formed by a cylindrical wall having top and bottom ends,
and

b. an outer pipe securable to said floating roof to extend below and generally
perpendicular to the plane of said roof, said outer pipe formed by a cylindrical wall
having top and bottom ends, said outer pipe surrounding and being movable axially on
said inner pipe with a generally annular space defined between said inner and outer
pipes, said generally annular space having opposite top and bottom ends, each of said
outer support columns extending downward from said floating roof and spaced apart
laterally from each other,

C. said outer pipe having a first set of coaxial holes extending transversely

through opposite sides of said wall of said outer pipe,
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d. said inner pipe having a second set of coaxial holes extending transversely
through opposite sides of said wall of said inner pipe,

e. said first and second sets of holes dimensioned to receive a pin extendible
through both sets at once when said first and second sets of holes are axially aligned,
which thereby fixes said outer pipe and floating roof secured to said outer pipe at a
predetermined axial position relative to said inner pipe, and

f. each of said support columns further comprising a primary seal formed as
a cylindrical sleeve having upper and lower parts each with bore surfaces, said upper
part bore surface being adapted to slidably engage said inner pipe outer surface, and
said lower part bore surface adapted to engage said top end outer surface of said outer
pipe, said primary seal further comprising a radially inward extending rib situated axially
between said upper and lower part bore surfaces and extending transversely across and
closing said top end of said annular space when said primary seal is positioned to

engage said inner and outer pipes.

21. An elastic seal for closing one end of an annular space formed between an inner
pipe and an outer pipe surrounding said inner pipe and axially movable thereon, said
seal formed as a cylindrical sleeve comprising in the axial direction upper and lower
parts each with bore surfaces, said upper part bore surface being adapted to slidably
engage the outer surface of said inner pipe, and said lower part bore surface adapted
to engage the outer surface of said outer pipe, said seal further comprising a radially
inward extending rib situated axially between said upper and lower part bore surfaces
and extending radially inward and defining a ring with an inner bore diameter smaller
than the inside diameter of said sleeve and in its relaxed state smaller than the outer

diameter of said inner pipe and of said outer pipe.
22.  An elastic seal according to claim 21 wherein said upper part of said sleeve

having in its relaxed state smaller inside diameter than that of said lower part of said

sleeve.
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