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This invention Irelates generaly to liquid storage tanks 
having foating Iroofs and particularly to the Secondary 
seal for the space between the foating Iroof and the inner 
tark Wal. 
Many oil Storage tanks require a foating Iroof COVer 

of the pontoon type Which is capable of moving up and 
down within the tank in accordance With changes in fuid 
level as the volume of the tank contents VarieS. 

Sealing structures to close the annular area betWeen 
the inner wall surface of the tank and the foating Iroof 
usually include a primary Seal comprising a plurality of 
shoes supported by the foating Iroof itSelf, With the open 
space between the primary Seal and the foating roof 
being closed by a continuous fiexible fabric Seal usually. 
Even though the shoes are held against the inner Wal 

surface of the tank with pressure,it is Inot always possible 
to hold them in a seal-tight condition So that Water and 
other contaminants Will mot Seep into the tank through the 
clearance between the Shoes and the Wall and become ad 
mixed with the Stored product. Furthermore, there is a 
problem of corrosion arising in the areas Contacted by 
the shoes of the primary Seal and in case of Severe Weather, 
1iquids may freeze betWeen the primary Seal Shoes and 
the tank Wal. 

Accordingly, it is an object of the invention to provide 
an improved foating Iroof Seal Which Will prevent Or 
minimize the foW of contaminants acroSS the Seal Con 
tact area into the tank. 

Another object of the invention is to provide a simple 
filoating roof Seal which is ecomomical With respect to 
the cost of material and the labor for its installation. 

Still another object of the invention is to provide a 
secondary seal for a floating tank Iroof Which is Simple 
and inexpensive to Imake and Without a Irequirement for 
separate and Special Support therefor. 
Another object of this invention is to prowide a movel 

secondary seal for a floating tank roof Which is in Con 
tact With the tank Wal at al times. 
These and other objects, featiIres and advantages of 

the present invention Will become apparent from the fol 
1owing description and claim of the present invention 
when read in the light of the draWing in Which: 

FIG. 1 is a perspective View of a croSS Section of a 
foating tank Iroof ShoWing the primary and Secondary 
SealS; 

FIG. 2 is a cross Sectional View of the improved Sec 
ondary Seal: 
FIG. 3 is a partial, cross Sectional View of the Sec 

ondary seal shown in operative position; and 
FIG. 4 is a fragmentary View Showing an altermate 

means of fastening the Secondary Seal to the edge of the 
primary Seal. 
The objects of the present invention are achieved by 

the application of a fiexible seal directily to the primary 
seal of a filoating tank Iroof, without the Irequirement of a 
special support for the Secondary Seal, and Which Will 
be held at all times in Sealing position against the tank 
Wall. 

Referring to the drawing, part of a cylindrical, Open 
end storage tank, indicated generally at 10, is ShoWm, in 
ciuding the upstanding side Wal 11 and the iOating Ipon 
toon type cover or roof 12. The filoating roof 12 Com 
prisesthe top deck 13, the bottom deck 14, interconnected 
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by the Irim plateat 15 and bulk heads, one of Which iS 
Shown at 151. 
The primary Seal 16 comprises a number of ShoeS, 

Such as indicated at 16z, each of Which is Supported by 
and interconnected With the foating Iroof by means of the 
hanger Structure indicated generally at i7. By an ap 
propriate balance of the hanger, 17z, the Shoes of the 
primary Seal are held in contact With the inner surface of 
the tank Side Wal as the foating Iroof Irises and falls in 
accordance With changes in the amount of the contentS 
stored in the tank. 
To close the ammular Space between the foating roof 

and the Shoes of the primary Seal, a continulous fieXible 
Seal, 18, for example, fabric, is fastened to the Iroof and 
to the primary Seal at 18i and 18) IeSpectively, by meanS 
of backing strips and bolts. Conventional grounding 
straps between the foating Iroof and the primary Seal are 
indicated at i9. Seals and interconnections between each 
of the Shoes are in a Imanner Well known in the art and 
are mot described here. 
With Irespect to the edge structure of each of the Shoes 

of the primary Seal, there is disclosed at 16) an in 
Wardly turmed edge or flange portion angled approxi 
Imately at 45° and about % inch in extent. On this 
inWardly turned fiange portion or break, a Secondary Seal 
20 is positioned, the Seal having a Slot or receSS for fitting 
over the breakin the Shoe for Support thereby. 

Refering in detail to FIG. 2, there is Shown a cross 
Section of the resilient Secondary Seal of a fieXible plastic 
Imaterial, e.g. Synthetic Tubber resistant to hydrocarbon 
attack and tendency to Set, comprising the ofset contact 
end portion at 2, the enlarged ofSet Support portion at 
22, and the planar intermediate interconnecting portion 
at 23. The contact end portion is Shown Slightly ofset 
and projecting out of the plane of the back or inmer Sur 
face of the intermediate portion and having a sharp con 
tact edge, but other Configurations Can be used for this 
Contact end portion to CompenSate for Wear, and to in 
sure Sufficient pressure against the innertank Wall surface. 
The offset Support portion 22 is Shown as ending in a 

Substantially hemispherical Cross Section, as indicated at 
22lz, With a recess 22) extending from the edge of the 
hemispherical SUrface inWardly at an angle Such that the 
axis of this Irecess interSects the axis of the Straight uni 
form Section of the intermediate portion 23 at an obituse 
angle X of Slightly less than 135°, So that when the Sec 
ondary Seal is placed on the 45° break of the upper edge 
of the Shoes of the primary Seal at i6), the divergence in 
angularities Will alloW adequate contact SUIface betWeen 
the contact end portion of the Secondary Seal and the inmer 
Wall Surface. | || 
To prowide a more positive contact With and to in 

Sure preSSure on the inner Wal Surface, use is Imade of 
eXternal positioned metalic Stifeners or inSerts. On the 
outer eXposed Surface 24 of the intermediate portion 23, 
thereare provided tongue-like memberS 25,26, projecting 
toWard each other to define grooves 25i, 26z, facing each 
other. Into these grooves, metalic stifeners orinserts 27 
are cupped and Seated, the length of each Stifener in 
the radial direction being Slightly greater than the dis 
tance between the bottoms of the facing grooves 25z, 
26z, So that the force eXerted by the Spring action of the 
stifeners in a Iradial direction prowides pressure and re 
sults in more positive contact With the inmer Wal Surface 
of the tank. These eXternal positioned inserts are fiat 
sheet metal, e.g. Spring bronze StripS, about 6" in Width, 
and are spaced circumferentially about %" apart in the 
grooves to act as radial SpringS. In View of the Substan 
tially large diameter of the storage tank in Which the 
secondary sealisto be used, and With the fieXibity of the 



inserts, a substantialycircumferential appication offorce 
is obitained. - - 

The intimate contact with the inner tank wal surface 
· not only provides an efective Seal to minimize or prevent 
the flow of contaminants across the seal into the tank 
itself, but the configuration of the downwardly directed 
Shape of the secondary seal is such that the rain water 
rins of toward the center of the tank Iroof, whence itis 
removed in a manner well Known in the art. - 
inuse, ithas been found most expedient to prepare for 

the application of theimproved secondary seal by clean 
ing the upperedges orbreaks of the Shoes of the primary 
seal by scraping and wirebrushing, followed by scrubbing 
with a sitablesolvent toremove paraffin or oil deposits. 
A thin film of a Irubber cement or other ribberadhesive 
is applied to both sides and theedge ofeach break for 
useas a 1ubricantin forcing on the secondary seal and 
forbonding the seal to the shoe. To complete the joint. 
between imidividual 50’sections of the Secondary seal, 
tapes wel1 known in the art are used and span the joint 
adequateily. In addition, whenconditions require to se 
cure the secondary seal positively, fastening pinsorself 
tapping screws, appropriately spaced, are used as indi 
cated at 40, FIG. 4. 

Since the secondary seal will be made of rubber, and 
most likely from syntheticresilient materials:whichare 
"not subject to deteriorationeither by contact with hydro 
carbon vapors or to abrasion and excessive wearas the 
seal rubs against the innertank wali, and even though 
the shoes of the primary seal maybe defiected from the 
shell by weld seams or deformations of the tankwall, the 
secondary seal has sufficient fiexibility and elasticity to 
bridge the maxinum observed defiection of the shoes from 
the tank Wal. The closecontact of the secondary seal 
With the tank wal surface prevents the escape of oil or 
other volatile product vapors from the storage tank while 
preventing contaminants fromentering the tank across 
the face of the primary seal. : 
Thus there has been shown that the secondary seal 

of thetypeshown herein canbe used to aumentefective 
ly the primary Seal of a foating roof of a storage tank 
inorder to retain vapors from the liquid contents thereof 
While preventing the entrance of contaminants thereinto. 

Other modifications and variations of the invention, 
ashereinbeforeset forth, maybe made without departing 
fronn the spirit and Scope thereof, and therefore only 
such Jimitiations Should be imposed as are indicated in 
the appended claim. 

II claim: 
In combination with an open end cyindrica1 container - 

for holding fuid, a cover thereforadapted to move up 
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Wardily and downwardly in Said container corresponding 
tochanges inthevolume of the fuidheldinsaid container 
Comprising a foatingroof a primary Seal having a plu 
rality of shoes supported in contact position with the in 

5 side Wal surface of said container by said foating roof 
-and being Spaced annulary therefrom, each of said plu 
Irality of Shoes havingits top edge projecting angulary 
aWayfrom said inside wall surface, fiexible interconnect 
ing means for closing the annular opening between said 

10 prinary Seal and Said foating roof and a Secondary Seal 
afixed on the topedges of Saidiplurality of shoes of said 
Iprimary seal and contacting Said inside wal surface on 
its innerprotected face with respect thereto, comprising 
a fiexible, angular member having an inside tank wal 

15 Strface contact portionat one end thereof andan ofset 
support portionat the other end thereof with a recess 
therein, and anintermediate portion interconnecting said 
contact portionwithsaid support portion, the axis of said 
"recessin said ofet portion and the axis of said intermedi 

20 ate portion intersectingatanobituseanglefacing saidin 
side yal surface, said recessin said support portion hav. 
"ingdimensions for atight fitionsaid top edges of said 
shoes, deepenough foradequateengagement with said 
topedges of said shoes andshallowenough to prevent 

25 contact ofsaid support portion withsaid inside wal sur face, Saidintermediateportionhaving tongue-likemem 
bers projecting towardeachother therebydefininga pair 
of grooves facingeach other onthe outer exposed face 
thereof With respect-to said inside wal surface, said 

30 tongueike members extending Iongitudinally of said 
secondaryseal adjacent thesupport and contact portions 
thercof anda pluraity of resient metailicinserts seated 
in closelyspaced circumferential relationship insaid pair 
ofgrooves, saidinsertshaving a transversedimension 

35 greaterthan thedistance between the botoms of said 
pair of grooves whereby a spring action of the inserts in 
aradial directionis prowidedaround said ofset support 
portionto maintainsaid-contact portion of said secon 
dary Sealin positive contactwith said insidetankwal 

40 surface. - 

References ciedinthefle of this patent 
?NITEDSTATESPATENTs 

2259,185 - 45 Swedman -------------- Oct. 14, 1941 
2287211 Wiggins -------------- June 23, 1942 
2,348.379 Goulooze -------------- May 9, 1944 
-2,568,728 - Goldsby-etal. -_________ -Sept.25, 1951 
2,897998 Ulm -------- ---------- Aug. 4, 1959 

50) 2973,113 Fin? ------------------ Feb. 28, 1961 
3,106,309 Nelsonet al. ------------ Oct. 8, 1963 


