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Application September 7, 1954, Serial No. 454,566 

3 Claims‘. (c1. 220-26) 

This invention relates to a sealing ring for a ?oatingv 
roof liquid storage tank. a 

Large storage tanks have been built in the ?eld to store 
petroleum products, liquid chemicals and other products. 
Many of these tanks have been equipped with steel bot 
toms and steel side walls of generally round plan and 
have been otherwise upwardly open. In order to protect 
the product from the elements and to reduce ?re hazards, 
many of these tanks have been equipped with a ?oating 
roof. 
The roof covers substantially all of the liquid surface 

except for a small narrow annular strip around’ the roof 
adjacent the side walls of the tank. The tanks are not 
always perfectly round so that the roof does not ?t like 
a piston in a cylinder, but is free to permit some move 
ment. The space between the ?oating roof and the tank 
side wall is sealed against escape of product vapors or 
the entrance of foreign matter from above the roof. 
The sealing is accomplished by providing a ring of 

?exible character supported from the roof so that it slides 
against the inside of the tank. This ring moves up and 
down with the roof. A fabric curtain extends from the 
ring to the roof so that it may seal the space and yet per 
mit movement of vthe roof within the tank side walls. 
The present invention is concerned with the speci?c 
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Figure 3 is an enlarged fragmentary vertical view of 
a portion of the sealing ring illustrated in Figure 1; 

Figure 4 is a fragmentary horizontal sectional view 
through the sealing ring taken substantially along line 
4i—4 in Figure 3; 

Figure 5 is a fragmentary vertical sectional view through 
the sealing ring and adjacent structure taken substantially 
along line 5~5 in Figure 3; and 

Figure 6 is a view similar to Figure 5 taken substan 
tially along line 6-6 in Figure 3. 

, While the preferred embodiment of the invention is 
shown herein as’ a sealing ring for use particularly in a 
riveted tank, very little change of the structure is re 
quired or need be made to use the same structure in a 
welded tank. The particular changes which would or 
dinarily be made will be mentioned hereinafter with ref 
erence to particular structure. 

In Figures 1 and 2, the tank side wall 10 is shown 
merely as the plates which go to make up that side wall, 
and the sealing ring is shown in contact with the inside 

: of the side wall. A ?oating roof 11 is shown within the 
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tank in Figure 2, and it is removed from Figure 1 in 
order to illustrate the sealing ring. 
The ring itself is’ made in sections including holding 

plates 12, which in Figure I extend in a section from 
the juncture 13 to one edge 14 of an intershoe seal 15. 
This section 12 includes a number of ?exures 16 formed 
in the metal and de?ning shoes between adjacent flexures. 
These iiexures are more clearly illustrated in Figures 3 
and 4 and comprise a loop portion of the metal material. 
Each looped ?exure is sealed at its upper end by a 
neoprene plug 17 which prevents ‘the travel of product 
vapors up through the ?exure and out from under the 
floating roof. 

In the sealing ring as adapted for use in a riveted tank, 
~ a pair of sections 12 of the holding plates are joined to‘ 

40 
character of the ring which slides against the inside of ' 
the tank. in the past, it has generally been necessary to 
replace the sealing ring from time to time due to Wear 
that occurs in the normal course of tank operation. Such 
replacement was an expensive operation since the tank 
ordinarily had to be emptied and sometimes even steamed 
clean. It was often costly .to take the tank out of serv 
ice to permit the repairs, whereas, in the present inven 
tion, the repairs can be made without taking the .ltank 
out of service. i 

A further difl‘iculty in the past has been one of having 
to provide different types of sealing rings for tanks which 
were of welded construction and other tanks which were 
made of plates riveted together. The inside of the welded 
tanks is relatively smooth compared with a riveted tank 
since in the former there are no overlaps of plates to 
accommodate the rivets as there is in the latter. With 
the present invention, a single standard may be adopted 
by the manufacturer of sealing rings which may be 
adapted quite easily for use in either riveted or welded 
tank structures. 
A preferred embodiment of the present invention is 

illustrated in the accompanying drawings illustrating a 
sealing ring for use in a riveted tank structure, and in 
which: 7 

Figure 1 is a fragmentary vertical view looking to 
ward the sealing ring and tank shell from inside the 
storage tank; 

Figure 2 is a fragmentary planview of a section of 
the sealing ring illustrated in Figure 1 showing the ?oat 
ing roof adjacent to the ring; ' 
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gether at the seam 13 so that, in effect, they are one. 
An intershoe seal 15 of fabric material joins spaced end 
portions 14 and 13 of adjoining composite sections 12 
of‘the holding plates. This intershoe seal 15 of fabric 
thus permits considerable variation in the circumference 
of the holding plate ring to accommodate passage of the 
ring over laps in the tank side wall, rivets, and the ac 
commodation of irregularities in the tank circumference. 
The ring of holding plates is supported from the 

?oating roof. In Figure 1, a number of spreader bars 19 
are shown as connected to alternate shoes of the holder 
ring and these are connected to a supporting hanger 
26. This hanger forms no part of the present invention, 
and it is su?icient here to mention that the hangers 
force the shoes outwardly against the side walls of the 
tank because of the action of the hanger arms and the 
weight 21, and at the same time permits the roof to 
move laterally within the tank without causing the ring 
to raise or lower on the side walls. 

In the present invention, the actual wear surface is 
provided by an additional plate which is secured to the 
outer side of the holder plates. Each wear plate 25 
has a body portion 26 which extends over practically the 
extent of the holder plate between adjacent ?exures 16, 
an inturned lower edge 27 and a similar inturned upper 
edge 28. These wear plates extend above the annular 
?exible fabric seal 29 which closes the space between 
the ring and the roof. - 

Referring particularly to Figure 3, it will be noted 
that the upper edge 28 of the wear plate extends above 
the clamp bar 36}, which isused to secure the fabric 29 
to the upper edge of the holder plates. A plurality of 
bolts pass through the‘ clamp bar, the fabric and the 
holder plates to secure the fabric in place.‘ The outer 
bolts 31 additionally pass through the wear plate 25 and 
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comprise the only means for supporting the wear plate 
in position. It will be noted that these bolts are acces 
sible from the upper side of the ?oating roof 11. This 
permits them to be removed for removal and replace 
ment of the wear plate 25. The particular structure of 
the hanger illustrated permits the sealing ring to be pulled 
away from the wall of the tank by pressure which can 
be supplied by hand. Under these circumstances, the 
wear plates can be easily and quickly removed from the 
sealing ring and replaced. 

The area of the intershoe seal requires special treat 
ment. In Figures 3 and 4, ‘it Will be noted that a wear 
plate 25a is measured by bolts 31a to the lefthand holder 
plate. This wear plate terminates at a vertical edge 32 
which overlaps a similar plate 25b secured to the right 
hand plate. Plate 25b terminates at a vertical edge 33 
to the left of the edge 32 of the opposite plate. These 
two plates thus slide one upon the other to present a 
continuous surface against the side wall of the tank 
opposite the intershoe seal 15. The fabric 29 extends 
over the top of the intershoe seal preventing the escape 
of vapors through this avenue. 

In a welded tank where the plates of each course are 
butt welded in order to present a relatively smooth in 
terior, the use of the intershoe seal would be dispensed 
with. In such instances, the ?exures 16 in the holder 
plate are su?icient to allow distention and contraction of 
the ring ,accornmodating irregularities in the tank cir 
cumference.‘ In other respects, the structure would be 
the same as‘ described in detail herein. Thus, it is clear 
that very little change is required to convert the standard 
holder ring from the structure required in a riveted tank 
to one necessary in a welded tank or vice versa. The use 
of the present invention permits one standard sealing 
ring and permits the replacement of the part of the ring 
which is subjected to wear in a very simple manner. To 
make repairs and replacements does not require the re 
moval of the tank from service as the wear plates may 
be removed from the top of the ?oating roof deck and 
new plates secured in position without dif?culty. The 
wear plates may be secured to the holder plates in other 
ways; as for example, by hooks on the wear plates 
engaging a lower edgev of the holder plates. 
The foregoing detailed description has been given for 

clearness of understanding only, and no unnecessary 
limitations should be understood therefrom, for some 
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modi?cations will be obvious to those skilled in the art. 
I claim: 
1. A sealing ring for sliding movement against the 

walls of a ?oating roof storage tank, comprising: a 
ring of holder plates having an upwardly extending por 
tion adapted to be positioned adjacent the tank side 
wall about the ?oating roof, a plurality of ?exures at 
spaced points in said ring permitting changes in the cir 
cumference of the ring to accommodate protrusions and 
out-of-roundness in the tank walls, means supporting 
said ring from the ?oating roof, a ?exible annular seal 
extending from the upper portion of the ring to the roof, 
and a plurality of contiguous wear plates, each having 
a body portion extending upright and against the tank 
wall and an inturned edge at the bottom and top of the 
body portion, said wear plates extending around the en 
tire wall and means removably securing each wear plate 
individually to the outer periphery of said ring of holder 
plates in side by side contiguous relationship. 

2. A sealing ring as speci?ed in claim 1 wherein the 
ring of holder plates is provided with one or more ?exible 
seals extending upright and joining the ends of sections 
of said‘ ring and said wear plates are secured to the 
plates on either side of said ?exible seal and overlapping 
in sliding relation over said ?exible seal to present a con 
tinuous wear surface over the area of the ?exible seal. 

3. A sealing ring for sliding movement against the 
walls of a ?oating roof storage tank, comprising: a ring 
of holder plates having a plurality of upright ?exures 
thereinpermitting the ring to change shape in sliding 
over tank wall irregularities; means supporting said ring 
from the roof and yieldingly urging the ring outwardly 
toward the tank side wall; a plurality of contiguous wear 
plates each having a body portion and an inturned upper 
and lower edge, said wear plates extending completely 
around said ring; and means for removably securing 
each wear plate to the outer side of the holder plates 
with each plate having a width to extend generally over 
the area between adjacent ?exures in the holder plates. 
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