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The present invention relates to storage tanks for fluids, 
and more particularly to storage tanks of the type where 
in it is desired to store city gas, chemical gas and the like, 
and employing roofs or covers that are supported by the 
gas within the tank and are adapted to rise and fall in 
accordance with variations in the gas pressure in the tank. 
The covers employed in such tanks are ordinarily of 

Smaller diameter than the inside wall of the tank, and 
accordingly it is necessary to provide a sealing means 
for Sealing the annular space between the cover and the 
tank. Numerous sealing devices have been designed in 
the prior art, and such seals have proved to be satis 
factory where employed in tanks of the type wherein 
liquids such as oil and oil products are stored. How 
ever, in applications where it is desired to store fluids in 
a gaseous form such as chemical gas and the like, the 
problem of sealing the gas presents certain inherent dif 
ficulties which have not been successfully solved with 
prior art structures. 

There are many common problems with storage tanks 
for gases, and the invention structure is adapted to over 
come such conventional problems as well as the specific 
problems encountered when storing fluids in a gaseous 
form. Tanks of the type employed for storing such ma 
terials are relatively large, and the inner periphery there 
of is usually not of true circular form and has other ir 
regularities due to projecting rivets and the like. It is, 
therefore, necessary to provide a seal which is sufficiently 
deformable to tightly engage the inner walls of the tank 
regardless of the irregularities thereof. Prior art seals 
also often contain water retaining pockets whereby the 
Water therein is caused to freeze in cold weather. The 
invention structure is designed to prevent the forma 
tion of such water retaining pockets. 

It has been a long standing problem in the art to pre 
vent excessive abrading and wear on the tank shell as 
the sealing means moves along the seal in frictional en 
gagement therewith. The present invention structure 
employs a non-metallic material which efficiently reduces 
wear on the tank shell to a minimum, and yet is con 
structed such that it is substantially stiffer circumferen 
tially than vertically. 
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Prior art tank structures ordinarily employ a sealing 
curtain attached to the shell and a floating cover in en 
gagement therewith. Such structures limit the upward 
movement of the cover which is permissible while still 
retaining an adequate seal between the roof and the tank, 
and therefore does not utilize the full capacity of the 
tank. The present invention permits economical storage 
of gaseous substances since the cover may move upwardly 
to the top level of the tank, utilizing full capacity and yet 
retaining a proper vapor seal between the roof and the 
tank. Many prior art sealing structures provide merely 
a line contact between the sealing means and the inner 
surface of the tank, and it is accordingly desirable to pro 
vide a sealing means wherein a substantial surface of the 
sealing means is positioned in engagement with the tank 
walls at all times. 
The cover employed in such large size tanks is sub 

jected to various forces and operating loads during the 
upward and downward movement of the structure. These 
various loads acting upon the structures tend to tilt or 
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cant the structure into undesirable positions and it has 
been necessary in certain prior art applications to pro 
vide stabilizing or leveling devices in order to main 
tain the structures in proper operative position. Such sta 
bilizing and leveling devices are excessively complex and 
bulky in construction. 
The novel structure according to the present inven 

tion employs a pair of liquid containing flexible holow 
annular members which are secured to the outer periph 
ery of the cover. These liquid containing members pro 
vide a positive centering action for the cover and also 
function as leveling devices since they create an in 
ternal hydrostatic pressure when the original volume of 
the hollow members is altered. The pair of spaced hol 
low members acts upon a flexible scuff band adjacent the 
lower and upper portions thereof for urging the scuff band 
outwardly into engagement with the inner walls of the 
tank. The spaced position of the two annular hollow 
members also provides a stabilizing couple which tends 
to maintain the cover in a level position at all times re 
gardless of the loads acting thereon. 
When storing gaseous materials, it is usually difficult 

to prevent seepage of gas between the sealing means of 
the cover and the tank walls. In order to substantially 
eliminate such seepage, it is an important novel concept 
of the present invention to provide a very large vertical 
area of contact between the inner wali of the tank and 
the outer surface of the annular scuff band secured to the 
cover. In order to accomplish this, the pair of spaced 
hollow annular members acts upon the upper and lower 
portions of the scuff band, and the scuff band is disposed 
in spanning relationship between the pair of hollow men 
bers thereby defining a closed gas chamber between the 
hollow members, the scuff band and the outer cylindrical 
surface of the cover. Means is employed for providing 
communication between the closed gas chamber and the 
space beneath the lower wall of the cover. In this 
manner, gas pressure is transmitted from the interior of 
the tank to the closed gas chamber surrounding the cover. 
The gas pressure provided within the closed annular 

gas chamber about the cover of the present invention is 
greater than the pressure of the gas tending to seep past 
the outer periphery of the scuff band, and accordingly 
the scuff band will be forced outwardly against the inner 
surface of the tank with such a force that it will posi 
tively prevent the gas stored within the tank from seeping 
upwardly past the scuff band. In this manner, an ex 
tremely efficient seal is provided which substantially elimi 
nates any leakage of gas past the sealing means. 
The pair of annular hollow liquid filled members of 

the present invention is partially supported upon flanges 
projecting radially outward from the roof, and one of 
the liquid containing members is partially supported by 
a first flexible annular band, and the second liquid con 
taining member is partially supported by the scuff band 
which engages the inner surface of the tank. This struc 
ture provides a readily deformable seal which will engage 
a large surface of the interior wall of the tank and will 
adapt itself to the configuration of the tank regardless 
of the fact that there may be many minor irregularities 
therein. Water retaining pockets are substantially elimi 
nated in the invention structure, thereby preventing freez 
ing in cold weather, and the entire sealing structure is 
formed of a non-metallic material which reduces wear 
upon the relatively movable parts to a minimum. 
The novel sealing structure of the present invention 

permits the cover to rise to the maximum position of the 
tank wall, and yet the scuff band will be maintained in 
firm engagement with the walls of the tank to provide an 
efficient seal therebetween. 
An object of the present invention is to provide a new 
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and novel seal which is flexible and will be maintained 
in dependably tight engagement with the inner wall of the 
tank regardless of irregularity in the tank. 
Another object of the present invention is to provide 

a gas holder seal which substantially eliminates the pos 
sibility of water collecting and freezing therein. 
Yet another object of the present invention is to pro 

vide a gas holder seal which reduces wear of the various 
elements to a minimum. 
A still further object of the present invention is the 

provision of a gas holder seal which makes use of the 
maximum tank storage space when the cover is raised 
to its extreme upper position. 
Yet another object of the present invention is to pro 

vide a seal which provides a large substantial area of 
contact between the inner wall of the tank and the sealing 
means to prevent escape of gas therebetween. 
Another object of the present invention is to provide 

a seal which eliminates the necessity of providing aux 
iliary stabilizing or leveling devices for the cover. 

Other objects and many attendant advantages of the 
invention will become more evident when considered in 
connection with the accompanying specification and draw 
ings wherein: 

FIG. 1 is a view of a storage tank partly cut away 
employing a gasholder seal according to the present 
invention; 

FIG. 2 is a sectional view taken on line 2-2 of FIG. 
1 looking in the direction of the arrows; 

FIG. 3 is a sectional view taken on line 3-3 of FIG. 2 
looking in the direction of the arrows; 

FIG. 4 is a view illustrating the cover mounted within 
a tank according to the present invention; and 

FIG. 5 is a sectional view taken on line 5-5 of FIG.2 
looking in the direction of the arrows. 

Referring now to the drawings wherein like reference 
characters designate corresponding parts throughout the 
several views, there is shown in FIG. 1 a storage tank 
indicated generally by reference numeral 10 including a 
Substantially cylindrical side wall 11 and having a bottom 
12 formed thereon in a conventional manner. The float 
ing structure comprising a cover, deck or piston is indi 
cated generally by reference numeral 15 and as seen most 
clearly in FIG. 4, is disposed within the tank for move 
ment upwardly and downwardly therein in accordance 
with the gas pressure stored in the tank beneath the cover. 
The inner floating structure confines the gas and also 
provides the actuating pressure means for discharging the 
gas from the gas holder. As seen in FIG. 1, the tank 
may, in certain instances, be provided with a roof 13 
for protecting the interior of the tank from snow loads 
or the like. 
As seen most clearly in FIG. 3, the structure of the 

floating cover includes a substantially cylindrical side 
wall 20 having a bottom all 21 secured thereto and seal 
ing the circular space defined by the cylindrical wall 20. 
Cylindrical wall 20 is provided with three spaced annular 
Substantially radially projecting flanges 22, 23 and 24 
disposed adjacent the lower wall 21, at an intermediate 
portion, and at the upper edge thereof respectively. Each 
of these flanges is provided with a downwardly projecting 
end portion for facilitating connection of the various 
components thereto and are curved so as to reduce the 
wear on the supported elements to a minimum. 
An annular scuff band 25 is formed of a flexible ma 

terial such as reinforced synthetic rubber having a nylon 
or equivalent reinforcing core, the synthetic rubber being 
butadiene, acrylonitrile or the like. The scuff band 25 
may also be constructed of electricity-conducting material 
in the event that electrically charged gas is stored that 
requires positive grounding at all points. A plurality of 
horizontally extending ribs 26 are provided on the outer 
surface of the scuff band and tend to ride over sharp 
edges of rivets or other protuberances and irregularities 
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4. 
on the inner surface of the tank and thereby maintain a 
tight seal while at the same time reducing wear on both 
the band and the tank wall. These ribs also give cir 
cumferential stiffness and vertical flexibility to the scuff 
band and prevent capillary creep between the contact 
surfaces. Scuff band 25 is preferably an endless annular 
band thereby eliminating any joints or crevices through 
which gas might escape. The lower edge portion of the 
outer scuff band is connected to flange 22 by a plurality 
of spaced nut and bolt assemblies 27, and the upper edge 
portion of the scuff band 25 is secured to flange 24 by 
means of nut and bolt assemblies 28. 
A flexible annular band 30 is disposed inwardly of the 

outer scuff band and is preferably formed of a material 
similar to that of scuff band 25. The lower edge portion 
of flexible band 30 is secured to flange 23 by means of 
nut and bolt assemblies 31, and the upper edge portion of 
band 30 is secured to flange 24 by the same nut and 
boit assemblies 28 which secure the upper edge portion 
of scuff band 25 to flange 24. 
A pair of spaced similar flexible annular hollow mem 

bers 35 and 36 is formed of a substance similar to that 
of bands 25 and 30, although they may be considerably 
thinner. The lower hollow member 35 is partly sup 
ported by flange 22 and is partly supported by the lower 
portion of scuff band 25. Upper hollow member 36 is 
partly supported by fange 23 and partly supported by 
the lower portion of flexible band 30. Each of hollow 
members 35 and 36 is filled with a suitable liquid ma 
terial which may be water when employed in climates 
where the temperature does not drop below freezing, or 
may be a hydrocarbon such as kerosene when used in 
areas where the liquid will be subjected to freezing tem 
peratures. The liquid contained in hollow members 35 
and 36 under the influence of gravity exert substantially 
uniform pressures against the upper and lower areas of 
the scuff band thereby urging the scuff band outwardly 
into face contact with the inner surface of the tank shell 
regardless of any irregularities in the surface of the 
tank shell. 

Suitable means is provided for filling each of hollow 
members 35 and 36 and is illustrated in FIG. 5 of the 
drawings. Each of hollow members 35 and 36 is pref 
erably provided with two of these filling connections, 
and each of these connections is preferably identical, 
whereby only one is shown for the purpose of illustra 
tion. The filling connection is shown as employed in 
hollow member 35, member 35 being provided with a 
suitable opening 40 in the upper surface thereof having 
a substantially rigid surrounding collar 41 which pro 
vides an efficient seal with opening 40. A flexible hose 
42 is connected to collar 41 and is provided at the upper 
end thereof with a suitable tightly fitted cap 43. Suit 
able openings 44 are provided through cylindrical wall 
20 of the roof, and an upwardly bent protecting tube 45 
projects inwardly from opening 44. Hose 42 is received 
within tube 45, and a hose retaining hook 46 is fixed to 
the inner surface of tube 45 and surrounds hose 42 for 
retaining the hose in proper operative position. The 
upper end of tube 45 is threaded and a correspondingly 
fitted cap 47 is mounted thereon for providing a tight 
seal therewith. 

It is apparent that the level of the liquid within each 
of the hollow members 35 and 36 may be quickly and 
easily adjusted at any desired time by removing caps 43 
and 47 and inserting or removing liquid into or from the 
hollow members. The filling connections are easily ac 
cessible since they are disposed inwardly of the cylin 
drical wall of the roof and may be utilized merely by 
reaching downwardly through the upper open end of the 
roof, or by standing on the floor or lower wall 21 of 
the roof, whereupon the filling operation may be carried 
out in an expeditious manner. 
While the aforementioned hollow members provide 

an efficient seal between the scuff band and the tank 
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surface, it is an additional important novel feature of 
the present invention to provide means whereby the 
scuff band is also urged into engagement with the tank 
wall by gas pressure existing within the tank of the ap 
paratus. Referring again to FIGS. 2 and 3 of the draw 
ings, four spaced conduits 50 are provided having one 
end 51 thereof in communication with the space below 
the lower wall 21 of the roof, and the opposite end 52 
thereof in communication with a closed gas chamber 53 
defined between the inner surface of scuff band 25, the 
lower surface of flexible band 30 and flange 23, the 
upper surface of hollow member 35 and the outer sur 
face of the cylindrical wall 20 of the cover. It is ap 
parent that the gas pressure existing in the tank below 
the lower wall of the roof will be transmitted through 
conduits 50 to the closed annular gas chamber 53 pro 
vided about the roof. The gas pressure within chamber 
53 will urge scuff band 25 tightly into engagement with 
the inner surface of the tank shell. The gas pressure 
urging scuff band 25 outwardly is greater than the gas 
which may tend to seep upwardly between the scuff 
band and the inner wall of the tank, and accordingly a 
positive seal is provided for preventing gas from seeping 
upwardly between the sealing means and the tank. 
By confining the liquid within the hollow members 35 

and 36 to restrict the volume thereof, the hollow mem 
bers 35 and 36 provide a positive centering and level 
ing device due to the internal hydrostatic pressure there 
within when the original shape of members 35 and 36 is 
altered. It is also apparent that the pair of spaced hollow 
members provides a couple which efficiently resists tilting 
and canting movements of the cover. 

In operation, the cover will rise and fall in accordance 
with variations in the gas pressure stored within the tank, 
and scuff band 25 will be maintained in engagement with 
a substantial area of the inner surface of the tank due 
to the action of the liquid within hollow members 35 
and 36, and the gas pressure existing in closed gas cham 
ber 53 extending annularly about the roof. The scuff 
band will be maintained in efficient sealing engagement 
with the walls of the tank regardless of any irregularities 
in the tank walls, and water retaining pockets are elimi 
nated thereby preventing freezing of water which might 
otherwise be accumulated in such pockets. The sealing 
means is formed of a non-metallic substance thereby re 
ducing wear on the relatively moving parts thereof to 
a minimum, and it is apparent that the cover is adapted 
to extend upwardly a substantial distance above the up 
per edge of the tank walls and yet maintain an efficient 
seal therewith, thereby efficiently utilizing the maximum 
amount of storage space in the tank. The spaced pair 
of hollow liquid filled members provides a coupling ac 
tion resisting tilting movement of the roof, and the seal 
ing means efficiently prevents escape of any gas stored 
within the tank due to leakage between the seal and the 
tank walls. 
As this invention may be embodied in several forms 

without departing from the spirit or essential characteris 
tics thereof, the present embodiment is therefore illustra 
tive and not restrictive, and since the scope of the inven 
tion is defined by the appended claims, all changes that 
fall within the metes and bounds of the claims or that 
form their functional as well as conjointly cooperative 
equivalents are therefore intended to be embraced by those 
claims. 
We claim: 
1. A gas holder having a cylindrical wall, roof, and a 

bottom wall, a floating cover disposed within said tank 
adapted to rise and fall in accordance with gas pressure 
within the tank, said cover being of smaller diameter 
than the inside of said cylindrical wall to provide an an 
nular space between the periphery of the cover and the 
tank, a first liquid containing flexible hollow annular mem 
ber supported by said cover adjacent the lower portion 
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6 
liquid containing flexible hollow annular member sup 
ported by said cover adjacent the upper portion thereof 
and spaced from said first hollow member and extending 
completely therearound, a first flexible annular band hav 
ing the upper and lower edges thereof connected to said 
cover and engaging said second hollow member for at 
least partially supporting said second hollow member and 
extending completely around said cover, a second flex 
ible annular band having the upper and lower edges there 
of connected to said cover and extending completely there 
around and engaging said first hollow member for at 
least partially supporting said first hollow member, said 
second annular band being spaced from said cover and 
spanning the space between said first and second hollow 
members for defining a closed gas chamber therebetween 
and contacting the inner surface of said cylindrical wall. 

2. Apparatus as defined in claim 1 wherein said cover 
has a bottom wall, and including means for providing 
communication between said closed gas chamber and the 
interior of said tank below the bottom wall of said 
COWC. 

3. Apparatus as defined in claim 2 including means 
for introducing liquid into said first and second hollow 
members. 

4. In a gas storage tank of the type including a ver 
tical side wall, roof, and a bottom, a floating cover in 
cluding a substantially cylindrical side wall and a bottom 
wall, a first annular flange projecting radially outwardly 
from said side wall adjacent to the lower portion of said 
roof, a second annular flange projecting outwardly from 
said side wall at an intermediate portion of said cover, a 
first liquid containing flexible hollow annular member ex 
tending completely around the cover and partly supported 
by said first flange, a second liquid containing flexible hol 
low annular member extending completely around the 
cover and partly supported by said second flange, a first 
flexible band extending completely around said cover hav 
ing the lower edge portion thereof connected to said sec 
ond flange and having the upper edge portion thereof con 
nected to said cover above said second hollow member, a 
second flexible band extending completely around said 
cover and engaging the side wall of the tank having the 
lower edge portion thereof connected to said first flange 
and the upper edge thereof connected to the cover above 
said second hollow member, said second flexible band en 
gaging and partly supporting said first hollow member 
and also engaging said first flexible band thereby defining 
a closed gas chamber between said first and second hol 
low members and the side wall of said cover. 

5. Apparatus as defined in claim 4 including at least 
one conduit means having one end thereof in communi 
cation with said closed gas chamber and the other end 
thereof in communication with the space below said bot 
ton wall for providing communication between the in 
terior of the tank and said closed gas chamber. 

6. Apparatus as defined in claim 5 including means for 
introducing liquid into said first and second hollow mem 
bers. 

7. A gas storage tank having a cylindrical wall, roof 
and a bottom, a floating cover for gas within the tank 
adapted to rise and fall in the tank in accordance with 
the gas pressure therein, said cover being of Smaller di 
ameter than the inside of said tank to provide a space 
between the periphery of the cover and the tank, said 
cover including a substantially cylindrical side wall and a 
bottom wall, said side wall having a first substantially 
radially outwardly projecting flange adjacent the lower 
edge thereof, said side wall having a second substantially 
radially outwardly projecting flange disposed at an in 
termediate portion thereof, and said side wall having a 
third substantially radially outwardly projecting flange dis 
posed adjacent the upper edge thereof, a first liquid con 
taining flexible hollow annular member extending com 
pletely around said cover partly supported by said first 

thereof and extending completely therearound, a second 75 flange, a second liquid containing flexible hollow annular 
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member extending completely around said cover partly 
supported by said second flange, a first flexible annular 
band extending completely around said cover and having 
the lower edge portion thereof connected to said second 
flange and the upper edge portion thereof connected to 
said third flange, said first flexible band engaging said sec 
ond hollow member for partly supporting said second 
hollow member, a second flexible band extending com 
pletely around said cover and engaging the wall of said 
tank and having the lower edge portion thereof connected 
to said first flange, the upper edge portion of said second 
flexible band being connected to said third flange, the in 
ner surface of said second flexible band engaging the outer 
surface of said first flexible band and also engaging said 
first hollow member for partly supporting said first hollow 
member, said second flexible band being disposed in span 
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ning relationship between said first hollow member and 
said first flexible band for defining a closed gas chamber 
between said first and second hollow members and the 
cylindrical side wall of the cover, and conduit means pro 
viding communication between said closed gas chamber 
and the space below the lower wall of the cover. 
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