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?hisinVention relates to systemsfor the pre 
Vention of evaporation lossesin connection with 
the Storage of volatile liquids Such asgasoline? 
More particulary it relatesto breather bag sys 
tems? 
LBrge colapSiblefabric bags known as breath 

erbagswere commercially developedmanyyears 
8go t0 Control eVaporation,10ssesin connection 
With the Storage ofgasoline and similar volatile 
liquidsin1argetankstypified bycapacities of the 
0rder of magnitude of 80.000 barrels?However, 
Such breather bags have not in the past been 
USed 0r thOUght adapted toproblemsinvolved.in 
Connection with the storage of relatively smal1 
Volumes of liquids suchasare dealt withintyp 
ical bulk plants usedin the marketing end of 
the petroleum industry?These bulk plantstor 
agetanksare uSually horizontalcylindricaltanks 
of about 10.000to 21000galons capacity? 
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entrance of air or the1oss of vapors? 
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It is an object of myinvention to providesys 
tems for preventing evaporation losses in con 
nection with thestorage of volatile Hquids under 
Conditions Such as those met with in gasoline 
bukplants,Another objectis to provide sys 
tems Which Wili permit“breathing”of volatile 
liquids Stored in tanks without permitting the 

StiII an 
other objectisto provide systems of the afore 
mentionedtype whichwilbe eficientandeco 
nomicalin connection with the storage ofrela 
tivey Smal volumes of volatie lquids?It is 
likewise an object of my invention to provide 
new and improved breather bags of smal ca 
pacitytype? - 

r have founditpossibleto constructbreather 
bagsystems of a highlyeconomical andeficlent 
sort for use in connection with the storage of? 
g8Soline at buk plants,These breather bag 
Systems are alsoadapted tothestorage of other? 
Volatile liquids and Varioustypes of systems can 
be used within the Scope of my inVention? 
My invention Will be deScribed more partic 

ularlywithreferencetothespecificembodiments 
shown in the accompanying drawings which 
form a part ofthisspecification andin which 
1ike numerals refer to ike or corresponding 
PartS? - · ? 

In the draWings: - · 

Figure1isatopplanviewof a systemshow 
ing the 8pplication of my invention to a typical 
bulkplant1ayott; - - 

Figure 2iS 8 Vertical Section correspondingto 
Figure1 and takenalongthelne2?2 of Fig 
ure1; Y 
Figure3isanelevation,partiyin Sectionshow 

iron 21 supported bythe piers? 
?bers can be uSed for additional support of the 

ing,in partialydefated condition,a breather 
bagWhichisaslight modifcation of the breath? 
er bagshown in Figures1 and 2; 
Figure4 isa detailof one Upper corner of the 

breather bag of Figure 3; · 
Figure 5is an elevation,partlyin Section,of 

another alternative form of breather bag; 
BigUre 6 isa detail of One Upper COrner Of the 

breather bag of Figure 5; 
Figure 7isa top plan View of an alternative 

breather bag SyStem;and 
E?gure 8isa:Sectionaleleyation of the breath? 

er bag SyStem of FigUre 7 taken along the ine 
8?8 of Figure 7? ? - 
Referring more particularly to Figures 1 and 

2it Will be Seen that this bulk plant installation 
comprises three horizontalstorage tanks 14 of 
theusualtype which mayeach typically befrom 
about 10.000gallons to about 21,000 galons or 
up to about 30000galons in capacity,These 
StOrage tankS are Supported on C0ncrete pierS 
12 and are provided with the usualmanholes 
13,withdrawal and filing valves 14 and with 
drawal and filing ines 15? - 
In accordancewith my invention,the vapor 

spaces16of al ofthetanksinagivengroupare 
Connected together bya Vapormanifold ?T Which 
Communicates with the Vapor Spaces ofthe Vari 
OUS tankS? 

er bag20‘dispoSed beneathat least Some of the 
tanks and within the Space defined by at least 
Some of the piers which support thetanks?Tn 
the System of Figures land 2 the breather bag 
iselongatedin horizontalsection andisdisposed 
Joeneath tW0 of the three tanks? 
?In ordertoprevent meddlingwiththe breath 
erbagand to protectit from the elementsitis? 
extremelyimportant to enclose thespacewith 
in whichitis disposed?Thisisveryreadily aö 

This Vapor manifold leads through 
8 downcomer pipe 18to aninlet 19of8 breath 
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compished by the use of sheets of corrugated? 

W00den mem? 

sheet iron shed and other enclosing meanscan 
be USed? - 

The breather bagusedin connection with my 
inVention Should have a capacity suficient to 
take Care of 8ll of the normal breathinginci? 
dent to the temperature changes to be encoun 
tered,Forasystem ofthreetanks usedinthe 
Storage of gasoline,each tank being of 17.000 

,galons capacity,a,breather bag of about 450 
Cub_c feet Capacity issuitable?Asthetempera 
ture rises and Vapors are driVen of from the 
Volatie liquid in the tanks,these vapors pass 
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to the breather bagand infiateit?Asthe tem? 
perature fals the breather bag defatesand Va 
pOrS are driVen back into the tanks?There is 
thus little or no Vapor lossand8,verygreat Sav? 
ing is efected Whichis far more than enough 
t0 pay for the Very economicaltype of breather 
baginStalation which I have devised? 
My breather bagitself,as shown in Figures 

1·and2,has afabric bottom portion 22,fabric 
SideS23 anda metailic top portion 2??The base 
iS roughly horizontal and preferably rests upon 
a,Wooden or Concrete platform 25 which keeps 
it of the ground and tends to prevent rotting 
Of the fabric? 
The fabric Used in Connection With these 

breather bags can be of any of the impervious 
types previously known to the art in connection 
With large refinery breather bags,The inside 
maySuitably be coated With agluetype of coat? 
ing reSiStant to the Vapors being handled and 
the OUtSide may Suitably be rubberized?The 
Sides of the bagare integral with the base or 
Can be attaChed tO it by Seaming and Sealing 
means known to the art?Tn Figures1,2,3 and 
4the upper portions of the sides of the breather 
bag are attached to a metalic top portion 24 
Which is diSpoSed above andism8terially Smal? 
er than the bottom portion of the breather bag? 
At the juncture of the Sides and top portion 
the fabriCisfoidedandSealedintothespace be? 
tWeen an UpStanding metallic rim 26 and a 
metallic ring27 which hasa turned-up portion 
28 which Serves to prevent tearing of the bag 
When the bagisdefiated,The weighted top por? 
tiOnis highlydesirablesincethese Small breather 
bags disposed beneath the tanks do not defiate 
entirely Satisfactorily unless they are weighted, 
The Weight serves t0 force the vapors up into 
the tanks When the preSSurein the tanks drops 
to Zer0,In the abSence of the Weight,the head 
of Vap0rs in downcomer pipe f8 Would keep the 
breather bag partially infated even when the 
preSSure in the tanks dropped to Zero and this 
WOUld reSult in Waste bre8ther bag Capacity? 
When the bottom of the tankis about nine feet 
above the ground the Weight may Suitably be 
Such as to put a,presSure of 0.3 to 0.35 ounce 
per Square inch On the Vapors within the bag? 
Under other circumstances weighting may be 
Suchastogive breather bag presSures fromabout 
0.1 to about 1.0 ounce per Square inch? 
The Slightly modified form of bag shown in 

Figure3 hasa metalic bottom portion 22rather 
than a fabric bottom portion asin Figures Land 
2,The metalis bolted and Sealed between two 
Sections of the bottom portion as shown in Fig? 
ure 3,This Structure renders unnecessary the 
use of a platform below the bag,The bag of 
Figure 3 is Shown partially defiated to illustrate 
the breathingaction ofthe bag? 
A modified bag is Shown in Figures 5 8nd 6? 

This bag hasa fabric top portion 24instead of 
8 metallic t0p portion?This haS Some advan 
tage in that there are no fabric-metalic seams 
8t thetOp of the bag. In fact by using8 fabric 
bottOm,aS ShoWn in FigUre 2,and a,fabric top 
as shown in E?gures 5 and 6,fabric-metalic 
Seams Can be entireiy aVoided??n the bag of 
Figures 5 and 6the Weightingis accomplished 
by the USe of a Separate metallic Weighting 
member 29 Which is fastened to the top of the 
bag by means of rings30 Sewn into the bagand 

,CorreSp0nding rings 3f carried by the metalic 
top portion?TheSe ringS 8re COnnected by rope 
ties 32, - 

The modification of FigUres 7 and8ilustrate 
8 SyStem in Which a breather bag20is disposed 
entirely beneath a single tank,A breather bag 
dispoSed beneath a Single tank can be used to 
protect a Single tank or to protect two or more 
tanks againSt evap0ration loSSes,as shown, 
The breather bagillustratedin Figures 7 and8 
iSaSimpleSpherical bag which Servesto accom 
plSh the purpoSes of myinvention although the 
Weightedbags of Figures1to 6are highly pref 
erable Since their defation is more positive and 
SinCethe weight makesit possible to use bags of 
leSSer Capacity? - 

?t iS deSirable in COnnection With a system of 
this kind to use a safety valve 33 adapted to 
preVent any Substantial preSSure or vacuum in 
the tankS,Such Safety valves are weII known 
totheartandare Commercialiyavailable?Such 
a ValVe may Suitably Operate on 16 ounces per 
Square inch presSure within the system or on 2 
OUnceS per Square inch Vacuum below atmos? 
pheric preSSure?However,ifa breather bag of 
Suficientlylarge capacityisprovided,thesesafe 
ty ValVesare not abSOIutelyessentialand do not 
function under any Conditions normally met 
With SinCe the breather bagtakes care ofai1ex 
pansion and Contraction without permittingthe 
eSCape 0f Vap0rS or the introduction ofair, 
While I have described myinvention in con 

nection with Certain Specificembodimentsthere? 
of,itisto be understood that theseare by way 
0filustration ratherthan by way of imitation 
and the SCOpe of my invention is to be deter 
mined Only bytheappended claimswhichshould 
be COnStrued as broadly as the prior art Wil1 
permit? 

I Claim: 
1,In Combination,an elevated storage tank 

for Volatile iquids,a plurality of pierssupport 
ing Said Storage tank in elevated position,a 
breather bagdispoSed beneath saidstoragetank 
within the Space defined by at least some of 
Said piers,means for connecting said breather 
bag with the vaporspace ofsaidstoragetankto 
form a cloSed vapor system,meansforat 1east 
partially Surrounding Said breather bagfor pro 
tecting the Same,Said last?named means com 
prising at least Some of said piers, - 
2,In combination,an elevated storage tank 

for Volatile Iiquids,a plurality of piers support 
ing Said Storage tank in elevated position,a 
breather bagdisposed beneathsaid storagetank 
withinthe Space defined byatleastsome ofsaid 
pierS,means for Connecting said breather bag 
with the Vapor Space of said storage tank to 
form a clOSed Vapor system,means for at 
least partially Surrounding and protecting said 
breather bagand meansforsupportingsaidsur 
roundingand protecting means,said supporting 
meanSCOmprisingat least Some of said plers? 
3·A breather bag system comprising a plu 

rality of Storagetanks,a plurality of pierssup 
porting Said storage tanks above the ground,a 
breather bag disposed beneathat least some of 
Said Storage tanks within a space defined byat 
1east SOme of Said piers,a manifold connecting 
Said breather bag with the vaporspaces ofsaid? 
Storage tanks,means for at 1east partially sur 
roundingand protecting Said breather bagand 
meansfor SUpporting Said Surroundingand pro 
tecting meanS,Said SUpporting means compris 
ing at least Some of said piers, - 
4·A systemaccordingto claim3includinga 

Safety Valve for preventing excessive pressure 
Or VaCuum within said system, 
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2,?11,839 
5?Abreatherb8gsyStem COmprising8 pluraity 

of Smal Storagetanks,a,plurality of piers SUp 
PortingSaidstoraget8nksinaneleyated p0sition, 
a,breather bag disp0Sed beneath at least SOme of 
Said St0rage tankSWithin 8,Space defined by at 
least Some of Said pierS,Said breather bag Com 
prising8 bottom portion,8,Weighted top portion 
substantially Smaller than Said bottom portion 
and disposed above Said bottom portion,fabric 
sidesconnectingSaid bottomportion andSaidtop 
?ortion to form a,gaS-tight Structure and a,gas 
inkt for Said structure,meansfor at leaSt par? 

tialy Surrounding and protecting Said breather 
bag,means for SUpporting Saidsurroundingand 
protecting meanS,Said SUpp0rting means Com 
prisingatleast Some of Said piers,andamanifold 
Connecting Said breather bag With the Vapor 
spacesofsaidstoragetanks? 
6?Asystemaccordingto claim 5in which Said 

Weightissuchasto puta preSSure offromabout 
0.1 to about 1.0 ounce per Square inch on the 
Vapors Within the bag? 

GEORGE W?CHENTC?K? 


