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1.

This dnvention: relates to: ﬂoating roof tanks,
and meore. particularly: to. & new and improved
hanger means for supporting the shoes of a float-
ing roof tank-against; the side walls of the tank.
--Floating . roof tanks adapted for storing-vola-
tile Hguids, such as petroleum products,.generally
comprise & cylindrical tank and a roof within the
tank-floating upon the liguid contained therein.

Theroof is -generally made of lesser diameter
than the inner diameter of the ‘tank to assure
free vertical movement of the roof with changes
in the level.of the lquid, and- accordingly means

must: be-provided for-sealing the space between

the edges of the roef and the tank to prevent
excessive loss: of lquid threugh . evaporation and
to.prevent. contamination. of the stored: products
by rainfall, dust, and the like.

The-space. between the roof and the- side walls
are generally sealed by providing o plurality of
shoes. supported by the roof. and adapted to slid-
ahly contact the inner walls of the tank. An an-
nular seal of flexible material is usually included
to.seal the space between the shoes and the roof.
Various. means have been.employed to support
the shoes against the side walls of the tank, many
of . which have been extremely complicated in
nature. .

We_have invented, and. .are herein dlSClOslng
and. claiming, a new. and improved shoe hanger
means possessing novel and desirable features..

‘The invention. will be described in. the. em-~
bodiment shown. in the accompanying drawings.
in which: .

Fig. 1 is a. vertical.section. through a portion.

of’ a floating roof tank showing a portion of the
raof, the side walls.of the tank, and disclgsing
the hanger device of our mventlon,

Fig. 2 is’ g horizontal. sectlon along lines 22
of F1g L.

Fig.. 3.is.a side elevation of-a portlon of the

dev1ce adjacent the shoe;

Fig.: 4 is-a.horizontal section. along lines 4—4
of Fig. 3;. .
~ Fig..5 is. 3. vertical section along lines 5—5 of
PFig. 3;

Flg, 6. is a view like Fig. 1 of & modlﬁed form
of the.device;-

Fig..7 is.a vertical. sectmn along lines 1—T. of
Big..6;.and |

Flgs 8 and 9. are:views of the lower portion of
the roof- showmgc two. modified. forms of the:ap=
paratus shown in Figs. 1 and 6.,

Referring now to-the: drawmgs ‘10 indicates - a.

side wall of a Uquid. sterage:tank in which a.roof

kL flaats, the roof having a sidewall 12 and a bot-~

2 :
tom 13. A plurality of shoes 14 are supported by
means hereinafter more fully described, against

_the side walls of the tank.. The shoes are- con-
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structed of flexible metal sheets and.are provided
with vertical stiffening means in the form of ver-
tical flexures 15 in the shoe. These flexures permit

-some expansion and contraction of the shoe and

also serve as vertical reenforcements for the shoe.

A pair of brackets 16 and {T are secured to the
shoe adjacent its upper portion by bolts 18. - Each
bracket is provided with a-flat portion 19 adapted
to be held between- the surface of the- shoe and
a-washer plate 21 against which the nuts 29 ‘are
drawn. Each bracket is further provided with
an. upstanding web 22 having a vertical ‘slot 23
formed therein. -Extending through the slot 23
is a horizontal erosshar 24:- The crossbar is gen-:
erally cylindrical in shape and is permissibly ro-
tatable and vertically-slidable within the slots:
The outer ends 25 of the crossbar press agamst
the inner edge of the vertical flexures 15.

Welded to the crossbar 24 a point generally
midway between the two brackets is & main shoe
hanger member 26.  The shoe hanger is in the
form of an angle iron which extends downwardly,
from its point of connection to the crossba,r to a
first cam 217.

‘The first cam ispivoted at 28 between a pa,lr of
plates 28 and 30-welded-to the bottom of the
roof. - Also pivoted to the plates 29 and 30, at
3F, is a second cam’82 engaging the first cam
and-having-secured ‘thereto a lever 33. A plu=
rality of weights 34 are removably secured to the
lever-33.

With the roof in the position shown in Fig. 1,
the lever 83 is elevated from a freely hanging
position by means of the cam means just de-
scribed. Movement of the roof away from the
side wall {8 would cause the hanger means 26 to
rotate in a counterclockwise direction, which ro—'
tation would be transmitted to the lever through. -
the cams and cause the.lever to rotate in & clock-

. wise direction toward a freely hanging position,
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65:

thereby to decrease the.force exerted by the lever
by reduction of its moment. If, however, the roof:
were to move toward the side wall from the posi~
tion shown in Fig. 1, the cooperation. of the
hanger and cam would raise the lever 33 toward:
a. horizontal position in which the force exerted
by the lever would attain maximum.. The forces
exerted by the lever are transmitted by. the cams
to the: shoes to press the:shoes outwardly against
the side walls. It can be seen that:a further
effect. of the lever-arm.is to create a centering:
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force tending to return the roof to center within
the tank.

In the modified form shown in Figs. 6 to 9 in-
clusive, similar reference numerals have been em-
ployed to indicate similar parts, the main differ-
ence being in the means transmitting the force
exerted by the lever to the shoe.

In Fig. 8, gear means designated 38, replace
the cam means shown in the previous embodi-
ment. The gear means comprise a gear segment
36 connected to the end of the lever 33 having a
plurality of teeth adapted to engage a second
gear member 37. The member 37 is connected
to the lower end of the shoe hanger 2§ inwardly
of the pivot 28 and comprises two substantially
parallel plates 38 and 33. The plates are pro-
vided with circular rods 48 extending therebe-
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15

tween to act as teeth and adapted to engase the

teeth of the segment 36, as shown.

In the embodiment shown in Fig. 8, a some-
what moedified cam arrangement is shown com-
prising a first member 41 connected to the lever
33 on the opposite side of the pivot 3{ having a
flat upward face 42 adapted to press against two
raised portions 43 and 44 on the under side of a
cam member 45 connected to the shoe hanger
26.

In the embodiment shown in Fig. 9, the raised
portions 43¢ and #4a are provided on the lower
face 42¢ rather than on the upper member 35a.

It can be seen that the weight of the shoes is
transmitted by the hanger means to the roof to
exert a horizontal force thereagainst tending to
move the roof away from the side walls. The
magnitude of the force exerted by the shoes de-
pends upon the angular position of the hanger 26.
For example, movement of the roof away from
the side walls causing the hanger to rotate in a
counterclockwise direction moves the hanger

means towards a horizontal position thereby in-

creasing the inward horizontal force exerted
against the roof. Conversely movement of the
roof towards the shoe and side wall causes the
hanger 28 to approach -a vertical position, in
which position the horizontal force exerted there-
by becomes zero.

As is clear from the foregoing, the distance
between the point of pivot 28 of the cam or gear
member to the roof and the point of contact with
the other cam or gear member supporting the
lever arm varies with various positions of the lever
arm. In the embodiment shown in Fig. 1 where
the cam arrangement is employed, the point of
contact of the cam member 27 with the cooperat-
ing cam member 32 moves outwardly with in-
creasing distance between the roof and the side
walls to shorten the lever arm presented by the
cam 217, that is, to shorten the distance between
said pomt of contact and the point of pivot 25.
The reverse is true upon decreasing distance be-
tween the roof and side walls. The force exerted
" by the lever arm increases. in a two-fold man-
ner as the roof approaches the wall as elevation
of the lever arm increases its moment while at
the same time the distance between the point of
contact of the cams and the point of pivot 28 in-
creases, increasing that lever arm also. In the
embodiment shown in Figs. 8 and 9 there are but
two points of contact, that is, the point 43 and
the point 44, hence the lever arm is of one dis-
tance when the point 43 is in contact and changes
to a second and longer distance when the right
hand peint 44 is in contact with the member 4f.
In the embodiment shown in Fig. 6, as many dif-
ferent lever arms may be provided as is desired.
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4
In the particular embodiment shown, there are
three determined by the position of the three
teeth 40.

It can also be seen from the foregoing that the
movement of the roof towards the side wall de-

‘creases the horizontal force exerted by the

hanger means and shoes while at the same time
the horizontal force exerted by the: lever in-
creases. The reverse is, of course, irue upon the
movement of the roof away from the side walls.
We prefer to construct the means transmitting
the force of the lever to the shoe whether such
means be in the form of cams, gear segments or
the other arrangements shown, so that the force
exerted by the lever arm with increasing distance
between the roof and the side walls decreases at
least as rapidly: (and preferably more rapidly) as
the force exerted by the shoe increases with such
increasing distance. In the preferred arrange-
ment, therefore, the sum of the horizontal forces
tending to move the roof away from the stde walls
decreases with increasing distance between the
roof and walls of the tank.

While we have shown and descnbed our: inven-
tion in its preferred embodiment, it is to be un-
derstood that it is capable of many modifications.
Changes, therefore, in the construction and ar-
rangement may be made without departing from
the spirit and scope of the 1nvention as dlsclosed
in the appended claims.

We claim: o o 3

1. In a liquid storage tank having a ﬂoatmg
roof, the roof having a lower portion nermally
immersed in the liquid stored in the tank and
one or more shoes adapted to slidably contact the
side walls of the tank, means for supporting
the shoes including a hanger having one énd con-
nected to the upper portion of the shoe and hav-
ing the other end pivotally: connected to- the
lower portion of the roof, a separa.te gra,vuty op-
erated weighted lever arm having one end free
and having its other end pivoted ‘to the lower
portion of the roof and camming means inter-.
connecting the roof end of the hanger and the
pivoted end of the lever for elevating the lever
arm. from a position hanging freely from its
point of pivotal connection to the roof, said ¢am-
ming means transmitting the force exerted by
the lever in ifs elevated position info outward
pressure of the hanger against the shoe and in-
creasing the force with decreasing distance be-
tween the roof and tank side wall. T

2. The apparatus of claim 1 in which the cam-
ming means includes a first cam attached to the
hanger and operatively engaging a second cam
attached to the lever arm and the force exerted
by the lever arm varies inversely as the distance
from the roof to the side walls. PO

3. The apparatus of claim 1 in which the cam-
ming means include a first gear means attached to
the roof end of the hanger and operatively engag-
ing a second gedr means attached to the pivoted
end of the lever arm, and the force exerted-by
the lever arm varies inversely as the dlstance
from the roof to the side walls. . :

4, In a liquid storage tank having a floating
roof, the roof having a lower portion normaly
immersed in the liquid stored in the tank and
one or more shoes having vertical stiffening

“means and adapted to slidably contact the side

walls of the tank, means for supporting the shoes
comprising: a hanger having one end pivotally
connected to the shoe, said connection including
a -crossbar- attached to the hanger and bearing
against the stiffening means; the- other end of



5
the hanger-being pivotally-connected to the lower
portionof the roof, a separate gravity operated
weighted lever arm having one-end free:and hav-

ingits otheriend pivotally conneeted to:the:lower-

portion: of the roof and camniing means inter-
conneeting 'the roof end. of the: ianger-and: the
pivoted . endiof the lever for: elevating theilever
armd from: g freely hanging pesition, sald cam-
ming means transmitting the force exerted by the
lever in the elevated position” ito outward pres-
sure! of:the hanger agairis thieé'shoe.

5. Aphgratus of - the. character described in
claim 4 including a pair of brackets secured to
the shoe, said brackets being provided with elon-
gated slots and said cr oss-bar extending through
said slots.

6. In a liquid storage tank having a floating

roof, the roof having a lower portion normally
immersed in the liquid stored in the tank and
one or more shoes adapted to slidably contact
the side walls of the tank, means for supporting
the shoes comprising a2 hanger having one end
pivotally connected to the upper portion of the
shoe and having the other end pivotally con-
nected to the lower portion of the roof, said
hanger extending inwardly and downwardly from
said point of connection to said second point of
connection whereby the weight of the shoe exerts
an outward force to press the shoes against the
side walls, a separate gravity operated weighted
lever arm having one end free and having its
other end pivoted to the lower porfion of  the
roof, a first cam attached to the other end of
the hanger operatively engaging a second cam
attached to the pivoted end of the lever arm,
said cams elevating the lever arm from a freely
hanging position and fransmitting the force ex-
erted by the lever in its elevated position into
outward pressure of the hanger against the shoe,
said force exerted by the lever arm varying in-
versely as the distance between the roof and the
side walls, and the outward force exerted by the
weight of said shoe varying directly as the dis~
tance between the roof and the side walls, said
cams being so constructed and arranged to de-
crease the outward force exerted by the lever
arm with increasing distance between the roof
and side wall at least as rapidly as the outward
force exerted by the shoe increases with such
increasing distance.

7. The apparatus of claim 6 in which the first
and second cam have an area of contact between
the pivots connecting the hanger and lever to
the roof, said cams being arranged to change the
position of said area of contact relative to said
pivots and to increase the distance between the
ares and the pivot connecting the hanger to the

roof when the lever moves toward horizontal po-

sition.

8. In a liquid stomge tank having a floating
roof having a lower portion normally immersed
in the ligquid stored in the tank and one or more
shoes adapted to slidably contact the side walls
of the tank, means for supporting the shoes com-
prising a hanger having one end pivotally con-
nected to the upper portion of the shoe and
having the other end pivotally connected to the
lower portion of the roof, said hanger extending
inwardly and downwardly from said point of con-
nection to said second point of connection where-
by the weight of the shoe exerts an outward
force to press the shoes against the side walls, a
separate gravity operated weighted lever arm
having one end free and having the other end
pivoted to the lower portion of the roof, a first

16

15

20

30

35

40

50

60

65

70

75

6

gear eans attached to- the: other' etid ‘of the
Hanger-operatively engaging & second gear: mesris
att;ached‘ to+thé- pivoted: end of the lever-arm;,
said géar-means elevating the* lever arm from g

‘freely  hanging- positiolr and: transmitting: the

foree-exerted by the lever in-its:elevated position
into-eutward pressure of the’ hanger agamst the
shoe, said force exerted by the lever ‘arm varying
inversely -as theP distance between the roof and
the ‘side walls; and the outward force exerted by
the weight of. said shoe varying directly as the
distance betweerr the roof‘and the side walls, said
gear'means being so constructed and: drranged: to
decrease the outward force exerted: by the:lever
arm with increasing distance between the roof
and side wall at least as rapidly as the outward
force exerted by the shoe increases with such in-
creasing distance,

9. In a liquid storage tank having a floating
roof and one or more shoes adapted to slidably
contact the side walls of the tank, means for sup-
porting the shoes comprising: a hanger having
its upper end connected to the shoe and having
its lower end pivotally connected to the roof, a
separate gravity operated weighted lever arm
having one end free and having:its other end
pivoted to the lower portion of the roof and
camming means interconnecting the lower end of
the hanger arm to the pivoted end of the lever
arm to elevate the lever from a freely hanging
position, said camming means transmitting the
force exerted by the lever in its elevated position
to said hanger whereby to urge said hanger to-
ward rotation about its lower end to press the
shoe against the side wall of the tank and to
change the distance between the pivot of said
hanger and the point of application of said force
inversely to the distance between the roof and
the side wall of the tank.

10. In a liquid storage tank having a floating
roof, the roef having a lower portion normally im-
mersed in the liquid stored in the tank and one
or more shoes adapted to slidably contact the side
walls of the tank, means for supporting the shoes
comprising a hanger having one end pivotally
connected to the upper portion of the shoe and
having the other end pivotally connected to the
lower portion of the roof, said hanger extending
inwardly and downwardly from said point of con-
nection to said second point of connection where-
by the weight of the shoe exerts an outward force
to press the shoes against the side walls, a sepa--
rafe gravity operated weighted lever arm having
one end free and having its other end pivoted to
the lower ‘portion of the roof, a camming means
comprising teeth attached to the other end of the
hanger operatively engaging a second camming
means attached to the pivoted endof theleverarm, -
sald camming means elevating the lever arm from
a freely hanging position and transmitting the
force exerted by the lever in its elevated posi-
tion into outward pressure of the hanger against
the shoe, said force exerted by the lever arm
varying inversely as the distance between the roof
and the side walls, and the outward force exerted
by the weight of said shoe varying directly as
the distance between the roof and the side walls,
said camming means being so constructed and
arranged to decrease the outward force exerted
by the lever arm with increasing distance between
the roof and side wall at least as rapidly as the -
outward force exerted by the shoe increases with
such increasing distance.

11. The apparatus of claim 10 in which the
camming means comprising teeth ‘and the sec-
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ond camming means have an area of contact be-
tween the pivots connecting the hanger and lever
-to the roof, said camming means being arranged
to vary the position of said area of contact with
relation to said pivots and to increase the dis-
tance between said area and the pivot connecting
the hanger to the roof when the lever moves to-
ward horizontal position.
- : o WILBUR E. BUSSE.
CLIFFORD M. ORR.
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