Feb. 6, 1951 J. H. WIGGINS 2,540,802
SEALING STRUCTURE FOR FLOATING TANK ROOFS

Filed July 24, 1947

L
Q)

N FIG.2.

~a
N
NN
[to
-~
/N

SIS SSSNAIANN

>

:E AN
1
ol
{_

- INVENTOR;
JOHN H.WIGGINS,

By

ATTORNEY




Patented Feb. 6, 1951

2,540,802

2,540,802

- UNITED STATES PATENT OFFICE

SEALING STRUCTURE FOR FLOATING
TANK ROOFS

John H. Wiggins, Chicago, IIL.
Application July 24, 1947, Serial No. 763,316
(CL 220—26)

3 Claims.
1

This. invention relates to floating tank  roof
sealing structures of the kind that usually are
designated or referred to as “dry seals,” inas-
much as they do not emplioy or rely upon a liguid
substance to seal the space between the floating
roof and the side wall of the tank. Ifis an im-
provement on floating tank roof dryseals of the
particular type or kind that comprise an annular
member arranged in sliding engagement with the
side wall of the tank and commonly referred to as
a “side wall shoe,” and a flexible, curtain-like,
gas-tight element, commonly referred to as a
“primary seal” attached to said side wall shoe
and to the peripheral edge of the fleating roof, so

as.to form a dry seal for the space between the

floating roof and the side wall shoe, said shoe
being carried by the roof and mounted thereon
in such a manner that it is capable of moving
relatively to the roof, sufficiently to accommodate
or compensate for variations in the width of the
annular space between the roof and the tank side
wall and also variations in the shape of the tank
side wall.

The main object of my present invention is
to provide 2 floating tank roof sealing structure
of the general type above mentioned, which is of
such design or construction that the flexible,
curtain-like primary seal is effectively. main-
tained in such a position or condition thas it will
not collect and hold objectiohable quantities of
rain water, snow, ice, rust and dirt, thereby
keeping said primary seal in a dry condition and
prolonging the life of same.

Another object of my invention is to provide
a novel means for preventing a primary seal of
the kind referred to from assuming such a posi-
tion or condition that a porticn of same is liable
to become caught between the side wall shoe and
the edge of the roof, and thus be cut or damaged
in the instance where said shoe and the periph-
eral edge of the roof engage each other.

And still another object of my invention is to
provide a mechanism for attaining the above de-
scribed results, that is inexpensive, easy to install
and easy to adjust. Other objects and desirable
features of my invention will be hereinafter
pointed out.

Figure 1 of the drawings is a vertical sectional
view of a floating tank roof sealing structure em-
bodying my invention, said view being taken on
the line I—{ of Figure 2: and

Figure 2 is a view at right angles to Figure 1,
taken on the line 2—2 of Figure 1.

In the drawings, the reference character | des-
ignates the vertical side wall of a tank that is
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used ‘for- holding liquid, -8 designates. the deck
portion of a conventional floating roof that floats
on the liguid in said tank, and 8 designates a
rim at the peripheral edge of said roof that forms
one wall of an annular pontoon whose bottom is
decignated by the reference character . The
space hetween the roof and the tank side wall
is sealed by a dry seal which comprises an an-
nular shoe 2 arranged in sliding engagement with
the tank side wall i, and a flexible curtain-like
primary seal A attached at its outer. edge to the
side wall shoe 2 and attached at its inner edge
to the peripheral edge of the deck portion 8 of
the floating roof, said primary seal being formed
from a material, usually a treated fabrie, that is
flexible and also gas-tight. In the structure here-
in shown the primary seal A is clamped to the
inner face of the side wall shoe by horizontally-
disposed rod - 3 .extending circumferentiaily
around the shoe and acted upon by clamps 4 car-
ried by adjustable clamping holts 5 which pro-
Ject inwardly from the inner face of the side
wall shoe 2, as shown in Figure 1. Said primary
seal is attached to the peripheral portion of the
roof by a clamping means 7 mounted on the top
side of the deck portion 8 of the roof and ex-
tending circumferentially around the same. The
barts previously described are of conventional
construction and may be of any preferred design,
as they form no part of my present invention.

In conventional floating tank roof dry. seals
sealing structure equipped with a flexible, gas-
tight primary seal, no means is provided for
supporting the intermediate portion of the pri-
mary seal located between the points of attach-
ment of said primary seal to the side wall shoe
and. to the roof. Hence, it is possible for the
primary seal to assume g looped form, as shown
in broken lines in Figure 1, thus producing a
pocket in-the primary seal which is capable of
holding objectionable quantities of rain water,
snow, ice and dirt that cause rapid deterioration
of the fabric of which the pbrimary seal is con-
structed. My invention, broadly stated, consists
in equipping a foating tank roof sealing structure
of the general type mentioned, with an easily
accessible and adjustable supporting means for
the primary seal that will eliminate a pocket of
the kind. referred o, and which will prevent the
brimary seal from assuming such a shape or
form that substances can collect and remain on
the top surface of same in sufficient quantities to
impair the operation of the primary seal or pro-
duce rapid deterioration of the material from
which it is made. Preferably, the' supporting
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means above referred to is easily accessible from
the top side of the floating roof and it is of such
construction and arrangement that it supports
the intermediate portion of the primary seal and
holds the major area of said primary seal in an
inclined position sloping downwardly and in-
wardly from the side wall shoe toward the top
‘side of the floating roof, thereby insuring efficient
draining-of the top- ‘surface of the pr1mary seal
and preventing ‘substantial quantities of sub-
stances such as snow, ice, dirt and rust from col-
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lecting and remaining thereon. In order to pre-

vent water from being trapped on-the lower end
portion of the primary seal A by the prevmusly
mentioned clamping means that attaches the pri-
mary seal to the roof, said clamping means 1s
preferably formed by segmental -shaped bars T
arranged in spaced relation so as to produce gaps
or drain openings between the ends of said bars,
as shown in Figure 2.

- One means that can be used to maintain the
primary seal in the condition or position” above
described, comprises a plurality of arms D com-
bined in any suitable way with the side wall shoe
2 and pro;uectmg 1nwardly from ‘the inner side
"of--same 50 as to ‘serve as supports for the in-
termediate portmn of the primary seal A, In
the form of my invention herein illustrated, the

arms or supports D are arranged in pairs and,
30

‘said pairs of arms carry segmental-shaped bars
'C that extend c1rcumferent1a11y around the in-
termediate portion of the primary seal A, the
ends of the bars C being separated from each

other by gaps or joints, as shown in Figure 2, so_

as to enable each ‘supporting unit, conSisting of
one bar C and two arms D, to be adjusted verti-
cally and ¢ircumferentially, relatively to the ad-
‘jacent supporting units between which it is posi-
tioned. The ‘supporting units above described

‘are arranged on the top side of the primary seal’

A, outside of the gas space between the roof and
the side wall shoe; and are attached to the pri-
mary seal, as shown in Figures 1 and 2.

In the form of my invention herein shown
éach of the arms B is formed from a strip of metal

that is bent so as to form an angularly-disposed
upper end portion that is posmoned between the
clamping ring 3 at the upper end of the primary
seal and one- of the clamps 4 that -holds said
clamping - ring -in  position, thus produeing " a
mechanism in which the means that is tised to
attach’ the upper end portion- of the primary
-seal to the side wall shoe, also serves to attach
‘the supporting arms B to’'the side wall shoe. The
arms' B and clrcumferentlally-dlsposed bars C,
are thus disposed on the’ top side of the primary
seal A, and seal is attached to the bars C by
bolts D, whose adjusting .nuts are located out-
side of the gas space in superimposed relation
with ‘washers 6 that bear on the top side of the
primary seal,

In assembling the structure, the upper end
portion of the primary seal A is first attached
to the side wall shoe 2 by the clamping ring 3
and ‘clamps 4. -Then some of ‘the clamps 4 are
relegsed or loosened sufficiently to permit the
-arms B-to be set in operative position, after which
‘said released clamps are tightened so as to clamp
the upper end portions of the arms B between
the clamps 4 and ring 3. The primary 'seal is
then pulled tight, longitudinally of the down-
wardly and inwardly-inclined - portions of the
arms B and is secured to the bars:C by the bolts
D. The segmental bars C are preferably made
about two feet in length, and as the ends of said
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bars are separated from each other by gaps or
joints, the primary seal is capable of a limited
radial and circumferential movement relatively
to the roof. After all of the supporting units,
consisting of the pairs of arms B and the seg-
mental bars C carried by same, have been in-
stalled, workmen go around the peripheral por-
tion of the roof and adjust said Units vertlcally

by bendmg the -arms B up or’ “down; 50 ‘as to set
‘the primary Seal’in such a position that water

or dirt collectmg_ pockets cannot form in same,

“and the major portion of the area of said pri-

" mary ‘seal” will be’ maintained in a position slop~
“ing downwardly and inwardly from the side wall

15

_shoe 2 toward the top side of the room. In ad-

“dition to maintaining the primary seal in an effi-
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cient draining position, free from objectionable
loops or pockets in which water or the like can
¢ollect; a supporting structure of the kind above

_described eliminates the possibility of any por-
‘tidn ‘of ‘the prlmary seal being caught between
‘the’ 51de ‘wall ‘shoe and the edge ‘of the roof, and
‘thus be cut 'or damaged in case the side’ wall shoe
-and the edge of the roof engage each other, due
to -the fact ‘that when the 'side wall shoe’ is in,

concentric relationship with the roof, all por-
tions of the primary seal are dlsposed in a higher

‘plane than-the’ deck of the roof, and movement
“of the side wall shoe inwardly towards the roof

causes the léwer'end'p'orti_en of the primary seal
to 'be ~disposed -in overhanging relationship or

‘greater overhangmg relatlonshlp with the edge
‘portion of ‘the roof, dependlng upon 'the original
‘setting or-adjustment of the prlmary seal.
vaddltlon to effectively holding ‘the primary seal
‘iri- g ‘position or condition that eliminates rapid
‘deterioration of* the material from which said
“seal i§ constructed, the supporting structure above
“described ‘is inexpensive, and it is-easy to install

In

and adjust from the top side of the roof.

Havmg thus described -my 1nvent10n, what I
claim as new -and -desire’ to” secure- by -Letters
Patent is: ) L

1.” A sealing structure for floating tank roofs,

‘comprising an annular-side wall shoe, a flexible,

gas-tlght ‘curtain-like seahng element brldgmg
the” space petween said shoe and the floating roof

-and’ having its circumferential edges' attached to
‘said shoe and roof and 1nward1y-pr03ect1ng sup-

porting “arms on said shoe’ dlsposed on the top
side“of said sealmg ‘element and attached’ to the
intermediate port1on of said element at points
which cause said arms to effectively prevent the

‘inter medlate portlon of the sealing element from

asstiming the-shape or form of a pocket having
an opening on the top side of said sealing element
in whieh substantial quantities of water, dirt, etc.,

‘can collect.

2. A seahng ‘stiucture of the kind described in
claim1; in which said’ arms are constructed of
readily pliable material that is adapted to be

‘manually bent upwardly or downwardly during
‘theinstallation of -the structure, so as to vary
‘the position or location of the sealing element in
‘the finished ‘stricture.

-3.A " sealing structure for floating tank roofs,
comprising a side wall shoe of annular form,
an-annular, flexible, gas-tight, curtain-like seal-
ing element bridging the space between said shoe
and the floating roof and having its-inner edge.
attached to the roof, ‘an’ attaching mechanism
for ‘connecting' the outer'edge of-said sealing
element to the shoe, and bendable supporting
arms for the intermediate portion’ of said seal-,
ing element projecting inwardly from -the shoe.
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