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:'This invention relates:to:.a:-seal for-a floating
- roof tank wherein. the space between the.floating
;Toof and the -inner surface of: the tank.shell is
... Inaintained vapor. tight.

The seal which is the subject of this llnventlon 5

:may- be. applied -to any large. piston-like abject
. that is movable in. a housing such: as a-cylinder,
-.and.. will'.provide g -fluid-tight .- positive:.-seal
. between the object and the cylinder. The-seal is

. simple.in. construction and uses-very:little.masx

terial. As the sealing member:wears it may be
- easily adjusted because the seal wears. in: during
. use. ~“When the-seal is mounted on the roof.of a
~.floating roof: tank:sufficient sealing action..may

-be achieved with one sealing member only.if-the:

member -contacts the sides of the tankshell.and
.. the roof of the tank. In the normal construction,
however, . there  is. provided a primary: seal.in
addition to the sealing member that.contacts-the

inner surface of the tank shell; and this primary:

.- seal will extend from the-sealing member-to.dhe
-roof. ‘When this primary seal is-used the. eon-
tacting . sealing member. is .normally.arranged
above the top surface of the roof-and the primary

-seal will extend substantially vertically.from.thé*

:contacting. sealing member to..the. top.edge-. of

~.the roof. -This construction is prefez_:red..asé'the

. primary seal is then self-draining..and-will.not

. collect rust, mill scale, water, or. the.like.

The seal when applied. to a floating roof. tank

. includes a-plurality of circumferentially arranged
-pivotally mounted: upstanding arms -around.the
..edge of the roof and extending toward: the.inner
. surface of the shell of the. tank.. .At the.outer

.. ends of these arms there is located.an.annular:

. .-flexible sealing member to press against the shell.
_.There is. also provided means normally. urging
the outer ends of the arms toward the inner.sur-
- face of the.shell to provide:sealing -contact
.between the sealing member and the shell..
. justable stop means are provided for limiting the
movement of the ‘arms whereby pressure of ‘the
seal against the shell is. limited. ~‘The body: of
" the sealing member is preferably held in"sub-
~ stantially horizontal alignment against the shell*
.7'of the tank through all movements of the arms.
There is’ prov1ded an - annular primary; seal® of

- flexible ‘impervious material ‘extending from‘ ‘the

floating roof to the sealing member.

The invention- will- be - described: iri* detail as
“related to the typical embodiment shown in-the
raccompanying drawings. *Of the drawings, Fig.

1is & 'plan ‘view of a floating roof-storage tank
-~ showing - several” of “the" brackets that*holdthe

k)
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“sealing ‘memyer -in-contact  with ‘thestank shell;*

s
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member 49 of  smaller: .size.

(CL: 220-:26)

9 ‘
i-and: Fig. 2 .is.an-enlarged -fragmentary. vertical
section taken.alongline2—2 of Fig. 1.
.+ The storage tank.shown .in .the. .accompanying

’drawings .comprises. a. vertical, cylindrical.shell

. 10..and .. g floating : roof  t1.. - There is. provided

..& sealing member. 12. contacting. the. shell. 1.0..of
.the.tank. This sealing member is held:in place

by a plurality of brackets 13. mounted on.the top
~of . the roof fl.and. substantially. equally.spaced
~.around the édgeé of'the roof.

“~BEach of the brackets {3 includes.a vertical.post
" 14 ‘mounted. on top of ‘the roof.and. located a
“shor{.distance" back fromthe: edge. " Pivotally
..mounted.on the post 14.are top. members 15.-and-
" Hottom: mémbers 16, These members.may. be iron
’.bars,. and the .top-bars’ 15. are parallel. to.each

. "other, and the bottom.bars 16.are. also.parallel to

»’éach other.”‘One of theé top bars 15 is parallel to a

shottom:bar 16.and is arranged. in.a substantially
20
Jnbars 15,
“ofor .vh“dldi,ng'.‘.qthe .sealing .member” 12.
<. member” I 1. is, pivotally connected. to..the outer

vertical plane. . At the.outer ends of.the. parallel
A6 there is located a.base.member: {1
. 'This base

:.ends of the bars s6.that the post 14, bars 15.and
46,:and base.meémber I7.form vertical parallelo-
- grams whose shape cdan be altered as.edach portion
. of*"the” parallelograms. is. pivotally connected” to

“ its adjoining portion.

“““Thé-:base” member 11w comprises an- biuter
‘U=shaped” member 18 dnd.an inner U-shaped
These 'U-shaped
“members " have the -séaling. mémber -clamped
< between them by means of .one or.moré: bolfs 20

' - passing through all three. members.” The. bases
35

of the U-shaped mémbers 18.and 19 are arranged
“substantially- veértically. and parallel to the shell

10,7 Theouter member ‘18 has projecting . lugs 24

»totwhieh ‘the outer énds' of the pardllel bars 15

- and ‘t§-are pivotally ‘attached.” "The'sealing mem-
40’

ber 12 is*held by the U-shaped meémbers. 18 dnd
“19°substantially in“the center; with the niain body

“portion ‘of ‘the 'sealing" member-on- each “'side’ of

~thé climped area held substantially horizontally,

. # and the ends* of“the ‘sealing ‘member: contacting
‘457 the'shell at an-acute-angle.

The sealing member’ 12 is held ini close contact
»{o‘the-sides’ of“the' shell*10 by ‘a~rod-spring 22

~=urging. the outer-énds‘'of ‘the parallel ‘bars t5-and
#§ dowrrtoward the roof of the tank “This spring
*50”22 lies“alorig-the postI4-ang exténds downunder

“thé hingé23: by which: the-bottom bars 16-are at-
+tgehed to the postand-up to-the-top-of-theouter
U-shaped member |8 which holds thesealing

“smember’l 2.4 Arspring-24-is-provided to-augment
56+ {he ‘outward pressure-of-the spring 22,*the-spring
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24 extending from the outer end of the bottom
rod 16 to the top of the roof. Either of the
springs 22 or 24 may be dispensed with or both
may be eliminated by the provision of a weight
(not shown) for maintaining the sealing member
in contact with the sides of the tank. ‘

In the construction shown there is located a
primary seal 25 between the sealing member (2
and the' top of ‘the'roof (1. Thisprimary seal isa
flexible; impérvious material ‘and is arranged sub-
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stantially vertically, so that there will be no pock-, |
ets therein to collect water, rust, mill scale, ‘and ™
the like. The primary seal 256 has its lower-edge;:.: -
fastened to the roof by means of a plurality of -

hooks 26 and a circular rod 2T. The lower edge
of the primary seal is placed under’ ‘the rod 2T
and wedges 28 are driven between :the. rod 27 -
and the hook 28 to clamp the seal between the
rod and the top edge of the roof.

The top edge of the primary seal is clamped
between the shell contactmg ‘sealing member i2
and the outer U-shaped member 18. =

" In order t6 1imit the pressure of the seahng
‘member 12 agamst the shell 10 there is prov1ded
a, stop means on the parsllel rods 15 and’ IG ‘This
stop means-includes a projection 29 on” one top
‘bar 15 and extending toward its correspondmg

“~hottom bar 46, and a second prOJectlon 30 on the

“‘bottom bar 16 and extendmg toward’ the top bar
5. These projections 28 and 39 have flat sides
'substantlally parallel to each ‘other with the first
projection 29 ‘being ‘above the second’ progectlon
30. The second projection 30 is slidably mounted

“on-its bar 16 and is movable by means of a Screw

“+3( ‘held in a third projection 32 mounted on the

[bottom bar 16. The screw 34 has its top end en-
gaging the movable second prOJectlon 30, and has

2 ‘knob 33 on its bottom end for- turmng the

"screw Thus the second ‘projection” 30 may be

.‘moved foward and away from the first projection

- 129 to regulate the movement of the’ bars 15 and

16, and thus determine the pressure of the seal-

ing member 12 on the inner surface of the shell

10, As the ends of the sealing member’ wedr by

““frictional contact with the shell the second pro-

~“jection 38 may be lowered to take up thls wear.

“The primary seal 25 is preferably made of a
fabric base 1mpregnated with an 1mperv1ous,
flexible material. " This material may be’ a syn-
thetic rubber, and is preferably neoprene;’
seahng member §2 that contacts the shell also

. comprises a fabric base 1mp1egnated with o ﬂex~

i»‘1b1e synthetic rubber such as neoprene and is

"~ preferably constructed of layers of 1mpregnated
© fabric cemented to each other.

As shown the
sealing member 12 is.made of three layers of ma-
_terial cemented together. These layers may be
short lengths, and are arranged one on top of the
other in staggered rélationship, Thus when the
individual sections are 6 feet long one end of. the
middle layer may be positioned 2 feet from one
" end of a section in the first Iayer ‘and one sectmn
in the third layer will be 2 feet from the end of
the middle layer section and.4 feet from the end
of the section in the first layer.

.. 'The brackets {3 holding the seahng membe1 12
~and circumferentially spaced. around the edge
" of the roof {1 serve to hold the sealing member

. 12 tightly against the shell 10. Only one of these

brackets has been shown in detail in the draw-
ings, but all brackets are. constructed like the one
. shown.
... Having descr1bed my 1nvention in considerable
u _‘detail as related to one embodiment. of the same,:
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it is my intention that the invention be not Iimi=
ited by any. of the details of description, but
rather be constrited broadly within its spirit and
scope as set out in the accompanying claims.

I claim: )

1. A storage tank comprising an outer shell, a
floating roof, & plurality -of circumferentially ar-
ranged pivotally mounted upstanding arms

saropuiid the'edge of the roof and extending toward
‘thé shell of ‘the tank, an-annular flexible sealing

member carried on the outer ends of said arms,

-each of said arms comprising a pair of substan-
- tially parallel bars of substantially equal length

mounted one above the other with their inner
‘énds mounted on a substantially vertical. post

'member attached to the roof and with the outer

ends: of said bars connected by a substantially
vertical base member pivotally connected thereto

‘and -carrying the sealing member, means operat-

ing at the outer ends of said bars normally urging
them down toward: the roof to -press the seal

: -agalnst the inner surface of -the shell, and ad-

justable: stop means: for limiting the movement
of said bars whereby pressure of the seal agalnst
the‘shell:is limited.
2. The tank of claim 1: wherem the sealing
member: is held by the base member with the
body portion of the sealing member held substan~

< tially horlzonr,ally at-all times and the end of the
tsealing’ member contacting the inner surface of

“the: shell at an dcute angle.

35

3. The tank of claim 1 wherein the base mem-
ber comprises two substantially parallel.portions
arranged vertically “with the sealing -member -
clamped therebetween at substantially the cen- .

“ter of the sealing member, the sides of.  the seal-

ing-theémber being arranged substantially hori-
- zontally and the ends cortacting the mner ‘sur-

'S

0 -

‘face of the shell at an acute angle:
“4,- A storage tank comprising an’ outer shell a
floating ‘roof, a plurality of circumferentially ar-

“ranged pivotally: mounted 'upstanding - -arms
“aground the edge of the roof and extending toward
‘the shell of the tank, an annular-flexible sealing

member carried on the outer ends of said-arms

-and comprising -a plurality of layers of fabric

" impregnated with 4 flexible impervious material,

‘The -

~each of said arms comprising a pair of substan-

tially ‘parallel-bars of substantially equal length
‘mounted one above the other, with the inner ends

 mounted ‘on g substantially vertical post mem-

‘ber ‘attached to the roof and with the outer ends

“of said bars connected by a substantially vertical

base member pivotally - connected thereto and

‘calrying” the sealing member, said base member

comprising ‘two -substantially- parallel ~ portions

“'arranged vertlcally with the sealing member

clamped therebetween at stbstantially the cen-
ter of the sealing member with the ‘sides of the

sealing member arranged substantially horizon-

" tally and’ the ends contacting the inner surface of
. the’; “shell at an acute angle, means operatmg at
““the outer ends of Sald bars’ normally urging’ them -

65.
' the ‘inner stirface of ‘the shell, and" adjustable

down toward the roof to press the seal agamst

... stop’ means.for limiting the movement of said
-, bars. ‘Whereby  pressure of the sedl against. the

"shell is limited.
70..

.. The tank of cla.xm 4 whe1 ein the. adJustable

. stop means comprlses an - adjustable member
. mounted on one of said. bars normally operating
agamst a. fixed ‘member on _the other bar,: said
. ,membpers. being - adapted to. contact each . other _

75

after @ predetermined downward movement ~of

o
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the bars to prevent further downward movement.

6. The tank of claim 1 wherein there is pro-
vided an annular primary seal of fiexible imper-
vious material extending substantially vertically
from the top edge of the roof to the sealing mem-
ber.

7. The tank of claim 4 wherein there is pro-
vided an annular primary seal of flexible imper-
vious material extending substantially vertically
from the top edge of the roof to the sealing mem-
ber.

8. The tank of claim 4 wherein the adjustable
stop means comprises an adjustable member
mounted on one of said bars normally operating
against a fixed member on the other bar, said
members being adapted to contact each other
after a predetermined downward movement of
the bars to prevent further downward movement,
and there is provided an annular primary seal
of flexible impervious material extending sub-
stantially vertically from the top of the roof to
the sealing member.

9. A storage tank comprising an outer shell,
a floating roof, a plurality of circumferentially
arranged pivotally mounted upstanding arms
around the edge of the roof and extending toward
the shell of the tank, each of said arms compris-
ing a pair of pivotally mounted substantially par-
allel members of substantially equal length with
their inner ends in substantially vertical align-
ment and their outer ends in substantially ver-
tical alignment, an annular flexible sealing mem-
ber, a base member pivotally connected to the
outer ends of said arms and carrying the sealing
member, means normally urging the arms down
toward the roof whereby the seal is pressed
against the inner surface of the shell, and ad-
justable stop means on each parallel member for
limiting the movement of said arms whereby
pressure of the seal against the shell is limited;
the body of the sealing member being held in sub-

10
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stantially horizontal alignment through all move-
ments of the arms. :

10. A storage tank comprising an outer shell,
a floating roof, a plurality of circumferentially
arranged pivotally mounted upstanding arms
around the-edge of the roof and extending toward
the shell of the tank, each of said arms compris-
ing a pair’ of substantially parallel bars of sub-
stantially -equal length mounted one above the
other with their inner ends mounted on a sub-
stantially vertical post member attached to the
roof, an annular flexible sealing member, a sub-
stantially vertical base member pivotally at-
tached to the outer ends of said bars and carry-
ing the sealing member, means normally urging
the arms down toward the roof whereby the seal
is' pressed against the inner surface of the shell
and adjustable stop means on each arm for lim-
iting the movement of said armms whereby pres-
sure of the-seal against the shell is limited, the
body of the sealing member being held in sub-
stantially horizontal alignment through all move-
ments of the arms.
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