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This invention relates to tanks for containing volatile 
liquids Such as gasoline or other volatile liquids Such 
tanks are usually of large diameter and many of them 
are provided with floating roofs usually of somewhat 
smaller diameter than the inside diameter of the tank. 
The tanks are practically always cylindricalin form and 
are built of plate Steel. 

In order to prevent escape of volatile vapors from the 
contained liquid itis the usual practice to provide means 
forsealing the annularspace between the side of the float 
ing roof and the tank wall As the liquid levelin such a 
tank Varies problems are encountered in maintaining 
this seal referred to?intact and heretoforeit has been the 
custom to employ shoes of arcuate plate form that are 
held pressed against the inner face of the tank and con 
nected with the floating roof so that these shoes will 
rise and fallas the roof rises and falls with the changes 
in the liquid level. 
One of the objects of this invention is to provide 

Simple means for maintaining the floating roof Substan 
tially centered on the axis of thetank and for returning 
the Same to true position in case itis moved to the side 
by Strong winds or by movements due to earthquakes?in 
case Such tanks are in use in countries subject to earth 
quakes. 
While itis necessary to impart any considerable rise 

or fall offloating roofsto the shoes itis notessential to 
impart Such movements on very slight up or down move 
ments of the floating roof 

in other words?if there were a positive connection 
between a floating roof and the shoes very slight up or 
down movement of the roof would be imparted to the 
shoes and these movements would probablyincrease the 
wear and tear on the shoes and on the sealing flexible 
diaphragm thatis generally employed to Supplement the 
considerable sealing effectthatresults from the use ofthe 
shoes referred to?whichare disposed with theirside edges 
neartogetheraround theinnerface ofthe wall ofthe tank. 
Another object of this invention is to provide simple 
eans forestablishing a lost-motion connection between 

the shoes and the floatingroof which willenable the shoes 
to move withthe roof when the roofis under considerable 
movement butwhich willabSCrb or dissipate short move 
ments that areinsignificant but which wouldincrease the 
wear on the shoes ifthey were obliged to move with the 
roof atalltimes. 

This invention particularly concerns the construction 
and use of loaded springs mounted between the floating 
roof and the Side of the tank for maintaining the roof in 
itscentered position andalsoforestablishinga lost-motion 
between the roof and the shoes. 
Another object oftheinventionistoprovide connection 

from the roof to the shoes which wiii prevent theirupper 
edges from moving radially outwardly beyond the upper 
edge of the tank in case the roof rises to an unusually 
high level. 

5 

10 

20 

25 

30 

40 

50 

60 

70 

?urther objects of the invention will appear from a 

2 
careful reading of this specification and a study of the 
accompanying drawing. 
The invention consists in the novel parts and combina 

tions of parts to be described hereinafter all of which 
contribute to produce an eficient floating roof Seal con 
struction. 
A preferred embodiment of the invention is described 

in the following specification?while the broad scope of 
the invention is pointed out in the appended claims. 

In the drawing: 
Figure 1 is a vertical section taken on a substantially 

radial plane from the axis of the tank and taken adjacent 
to the location of one of the preloaded springs that keep 
the roof centered and also adjacent to one of the con 
Bections for causing the shoes to ride up or down with 
any considerable movement of the floating roof as the 
liquid level changes. This view is a fragmentary view 
Showing only a Short portion of the tank wallin vertical 
Section and showing only the edge portion of the floating 
roof. 

?igure 2 is a vertical Section taken about on the line 
2?2 of Figure 1?furtherillustrating the preferred detail 
ofthe mounting for one of the preloaded Springs. 

Figure 3 is a vertical section taken about on the line 
3?3 of Figure 1showing the detail of a preferred lost 
motion connection. This view like Figure 2 is upon an 
eniarged Scale. 

Referring particularly to Figure 1, 1 indicates a por 
tion of the wall of a cylindricaltank Such as is usually 
employed as a containerfora volatile liquid. 

In applying the invention to such a tank a plurality 
of Shoes 2 are provided that are disposed around the 
interior of the tank and held pressed against the wall 
thereof These shoes are composed of any Suitable metal 
and are of arcuate form in horizontal Sections on the 
same radius as the inner Surface of the tank wall So 
that they conform closely to the Same?thereby enabling 
them to function throughout their CroSS-Sections as Seals 
forpreventing the vapors from the liquidin thetankfrom 
ascending past the floating roof 3. 
These shoes are located rather close together at their 

side edges 4 at which gaps Such as the gap 5 occur 
throughout the circumference of the roof Atthe upper 
and lower edges the shoes are preferably bent to provide 
thern with Curved arcuate tips 5. 

?r order to connect these shoes to the floating roof So 
!s to enable them to rise and fall with changes in the 
iquid level within the tank?which may be located at any 
point such as indicated by the line 7 I provide means 
referably including one or more Strut links 8 corre 

Sponding to each Shoe This connecting means preferably 
inciüdes a lost maction connection which functions in 
Stich a way thatit will notimpart every Small up and 
down movernerit of the roGf to the shoes butif a con 
siderable movement in either direction occurs such a 
rnovernent will be imparted to the shoes In order to 
accomplish this I prefer to mount the strut links so that 
they are disposed in a Vertical plane thatextends substan 
tialiy radially from the axis of the roof and tank which, 
?f cGurse SubStantially ccincide with each other. 

?a providing this last named connection?it should be 
ünderStood thatit can be associated with these strut links 
ia any way In the presentinstance the bodies 9 of the 
strit links may be formed of a length of pipe the upper 
end of which may be provided with a cross-T or sleeve 
?6 carrying a through pin ii the ends of which extend 
through a pair of slots i2 which are formedin a vertical 
lane in two fins 13 of plate form thatmay be welded at 

theirinner ends 14 to the innerface ofthe shoe. 
At the lower end a connection i5 can be made which 

includes the use oftwo parallel fins 16 Similarto the fins 



13 with the exception thatin this case the slots are 
omitted and each connection includes a cross pin 17 
capable of oscillating slightly in eyes or openings 18 
fitting to the diameter of the cross pins - - - 
* Betweenthe side wall 19 and the floating roof ateach 
shoe I preferto provide 1oaded spring means that exerts 
yielding pressureinan outward directionagainsttheinner 
face of the shoes to maintain them closely against the 
wall of thetank In addition to this function this means 
can be applied to maintain the floating roof centered on 
the axis of thetank In orderto assure this these Springs 
-should not have too liberal a tolerance as regards the 
force they are capable of exerting against the shoes So 
that when the floating roofis in a center position all of 
the loaded springswill be exerting substantiallythe Same 
pressure upon the Shoes. 
Inthe present instance the loaded springs I employ 

preferably consist of flat leaf springs 29 composed of a 
good quality of Steel and these Springs are preferably 
mounted on the roof as indicatedin Figures 1 and 2. It 
will be evident thateach leafspring has a relatively long 
body 21?the upper portion of whichis disposedin a Sub 
stantially straight line inclining downwardly and out 
wardly toward the location of the shoes and the Iower 
portion of each Spring merges into the curved or arcuate 
extension22 the outerface of which maintains a condi 
tion of tangency on the inner face of its corresponding 
shoe Atits upper end the body 2i of each spring is 
.bent to form a relatively shortshank 23?the tip of which 
is secured to the side wall of the roof 3 by being bent 
in the form of a tube or eye 24 to receive a cross pin 25, 
Which pin is supported between two fins 26that may be 
welded to the outerface ofthe side wall 19 ofthe floating 
roof In other words at the junction between the shank 
-23 and body 21a bend or knee 27 is formed which is 
pressed by the resiliency of the loaded Spring against the 
outerface of the side wall 19 ofthe floating roof 
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Atthe level ofthis knee27 Ipreferto locate the upper? 
head or deck 28 of the floating roof beyond which the 
side wall i9 ofthe roof extends up to form a coaming 29. 
This deck 28 is of course welded at this edge to the side 
wall 19 andif desired may be reinforced by radial angle 
iron or other strongback Structure in case the plating at 
23 is relatively thin and the floating roof of relatively 
Iarge diameter. - 

I preferto employat leasttwo loaded springsto corre 
Spond to each shoe Of course this would depend upon 
the width of the Shoes and in tanks of relatively small 
diameterit might be possible touse only one springifa 
relatively great number of shoes were employed; but for 
best eficiency at least two shoes are recommended?using 
more ifthe width of the shoes is unusually great. 
In orderto complete the sealing of the annular space 

.orgap between the side wall of the floating roof and the 
Side of the tankitis preferable to provide a continuous 
steel angle“iron”39?the vertical web of which may be 
attached by welding as at 31 and 32 to the inner face 
ofthe side wall 19 Theflange33 ofthisangleispunched 
to receive bolts34to attach a follower ring35 to clamp 
down on the inneredge of an annularflexible diaphragm 
36 composed of any Suitable material made of course, 
impervious to the action of a volatile liquid thatis con 
tainedin the tank. 

In ordertoestablish thisvery efectivesealtothe upper - 
portions of the shoes I provide an inward ofset 37 ex 
tendingtransversely on each shoe and allthe way across 
it The bottom of this gütter or offset is punched to 
receive clamping bolts 38 which clamp on a clamping 
ring 39thatis drawn forcibly against the upperedge of 
the fabric of the diaphragm. Preferably this assembly 
atthisgutteriscompletely enclosedin a continuous casing 
?40 of channel form also held in position by the nuts of 
?the bolts so that the edges of the flanges 41 are pressed 
against the Surface of the diaphragmateach side of the 
channel orgutter37. 
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AI ofthe pins11?17 and 25are provided with split 
pins42 topreventthem fromworking loose. - 
Many ofher embodiments of this invention may be 

resorted to without departing from the Spirit of the 
invention. - 

Iclaimasmyinvention and desire tosecure by Letters 
Patent: - - - 

1. In a seal hanger construction fora floating roofin 
a tank having a substantially cylindrical upright wal 
for containing a volatile liquid orthe like the combina 
tion of a floating roof within the tank to float on the liquid andtoriseandfallwithchanges oftheliquidlevel 
a plurality ofarcuate sheet metal shoes disposed around 
the innerface of the tank wall and conforming to the 
wallso asto cooperate with aflexible diaphragm to seal 
the tank against evaporation of liquid from the tank, 
means including at least two strut members correspond 
ingto each ofsaidshoes each ofsaidstrut membersbeing 
independent of any other?Said strut-members extending 
in aninclined direction upwardly and outwardly between 
the side of the correspondingshoe a pivotal connection 
for the lowerend ofeach strut memberincluding a pair 
of spaced brackets attached to the side of the roof with 
a pivot pin carried there by and passing throughthe lower 
end of the strut member; a lost-motion connection atthe 
upper end of each strut-member including a pair of 
spaced plates secured to the shoe projecting toward the 
roof and having parallel slots extending substantially 
verticallyin the same?withatransverse pin carried bythe 
upperend of the strut memberwith its ends running in 
said slots and permitting a limited up-and-down move 
ment ofthe roofindependently ofthe shoe a plurality of 
leaf springs corresponding to said shoes, bracket means 
for each spring including two spaced plates projecting 
from the side of said roof with a pin attached to the 
same each Spring having an eye atitsupper end Carried 
on its corresponding pin said spring having a shank 
extendingtoward the side ofthe roof with a knuckle con 
necting to the body of the spring and pressing forcibly 
against the side of the roof said spring having a Straight 
extension from the shank with an arcuate extension with 
its convex sideriding on and pressing by its own resilience 
and its cooperation with said knuckle to maintain the 
Springin a loaded state all of Said leaf Springs-cooperat 
ingto maintain the roof centered in the tank. 

2. A seal hanger construction for a floating roof 
according to claim 2 in which the said Spaced slotted 
plates are welded at their outer edgesto the faces of the 
Shoes. 

3. A seal hanger construction for a floating roof 
according to claim 2in which the strut-memberis of 
tubular form and the said eyeis of sleeve form. 

4. In a roof hanger construction for a circularfloating 
rooffloatable on a liquid in spaced relation to a vertical 
cylindrical wall of a tank a flexible diaphragm sealing 
means Sealing the space between the circular roof and 
vertical cylindrical wall preventing the escape of fuid 
therebetween a plurality of circumferentially spaced 
arcuate hanger shoes slidably engaging the cylindrical 
wall ofthetank annularmeans connectingthe diaphragm 
to the hangershoes adjacent the cylindrical wall and for 
retaining the hangershoes thereagainst said roof hanger 
construction including rigid means. providing a lost 
motion connection between the floating roof and the 
hangershoes and resilient meansforcentering the floating 
roof relative to the cylindricalwall ofthe tank said rigid 
meansincludinga plurality ofunitarystrutlink members, 
at least one Strut-link member foreach hangershoe said 
Strut-link members lyingin radial planes relative to the 
Vertical axis of the floating roof and extending upwardly 
and outwardly therefrom?upperand lowersupportmeans 
foreach strut-link member said support means support 
ing each strut-link member only ateach respective end, 
each of Said lower support means comprising a pivot 
means piyotally mounting the respective lower ends of 
the strut-link members to the floating roof each of the 
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upper support means comprising a pin and Slot connec 
tion slidably mounting the respective upper end of the 
strut-link membersto the respective hanger Shoes where 
by slight rising and falling movement of the foating roof 
in relation to the vertical cylindrical wall of the tank 
may occurwithoutslidingsaid hangerShoes Said resilient 
means comprising a plurality of leaf Springs at least One 
foreach hangershoe forcentering the floating roof and 
for pressing the hanger shoes against the cylindrical Wall 
ofthetank each of said leafsprings being piyoted attheir 
uppereads of the floating roof and being Gütwardly and 
downwardly included with respect to Said Vertical axis, 
into contact with a lower portion of the reSpective 
hanger shoe each leaf Spring haying an inwardly bent 
knee below the respective pivotal connection?Said knee 
engaging the floating roof and loading the Spring to exert 
yielding pressure against the lower portion of the respec 
tive hanger shoe. 

5. In a seal hanger conStrüction for a circular ioating 
roof carried on a liquid in a tank having a cylindrical ? 
wall said roof rising and faliing with the level of the 
liquid and having a plurality of hangershoes of arcuate 
form to slide up and down on the inner face of the tank 
wall the combination of a plurality of leaf Springs dis 
posed between the periphery of the roof and the side wall 
of the tank each of Said Springs having a Substantially 
straight body portion extending downwardly and out 
wardly into engagement with a hanger Shoe and each 
spring having an integral shank atits upper end pro 
jectingupwardly and Outwardly at an angle So as to form 
a knee resting against the periphery of the roof and 
pivotal means securing the end of Said Shank to the 
periphery of the roof and the engagement of Said knees 
with the periphery of the roof placing Said Springs in a 
loadedstate and maintainingthe roofcenterediathetank; 
a plurality of single strut-link members disposed in pairs 
corresponding to each of the arcuate Shoes each of Said 
strut-link members having a piyoted connection to the 
periphery of the roof at their lower ends and extending 
upwardly and outwardly toward the Shoes and each hav 
ing lost-motion connection reSpectively at the upper end 
thereof to the innerface ofthe respective shoe. 

6. In a seal hanger constrüction for a floating roof 
in a tank having a Substantially cylindrical upright Wall, 
for containing a volatile liquid or the like and a circular 
floating roof within the tank Spaced from the cylindrical 
wall to float on the liquid and to rise and fall with 
changes of the liquid level a plurality of arcuate hanger 
shoes disposed around the inner face of the tank wall 
conforming to and slidably engaging the Wall an an 
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iular flexible diaphragm havingits outer periphery con 
mected to the hanger shoes and its inner periphery con 
inected to the roof to Seal the tank against evaporation of 
1iquid therefrom; the improvement comprising at least 
two unitary Strut-link members correSponding to each of 
said shoes each of said strut-link members being in 
dependent of any other?Said strut-link members extend 
ing in aninclined direction upwardly and outwardly be 
tween the roof and the corresponding hanger Shoe a 
pivotal connection for the lower end of each strut mem 
ber including a pair of Spaced brackets attached to the 
roof with a pivot pin carried thereby and passing through 
the lower end of the strut member; a lost motion con 
nection between the upper end of each Strut-member 
and the corresponding hanger Shoe including a pair of 
Spaced piates Secured to the hanger Shoe projecting to 
ward the roof and having parallel Slots extending SubStan 
tially vertically therein? a transverse pin carried by the 
upper end of the Strut member havingits ends runningin 
Said Slots and permitting a limited up-and-down move 
ment of the roof independently of the hanger shoe a 
plurality of leaf Springs at least one for each of Said 
hanger shoes bracket means for each Spring including 
two spaced plates projecting from the periphery of Said 
roof a pin attached to Said plates each Spring having 
an eye atitsupper end carried on its corresponding pin, 
Said spring having a crank Shank extending toward the 
periphery of the roof with a knee connecting to the body 
of the spring and pressing forcibly against the periphery 
ofthe roof Said Spring having a Substantially Straight por 
tion extending downwardly and outwardly from the 
shank with an arcuate portion atits lower end having 
the convex side thereof riding on and pressing against the 
corresponding hanger Shoe the pressure of the knee 
against the periphery of the roof maintaining the Spring 
in a loaded state said Springs maintaining the roof cen 
tered in the tank. 
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