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ApphcationDecember61941,senaNo.421993 
- (CI?62-1) 10Claims, 

Thisinventionrelatestoapparatusforconvert 
ing ordinary liquefiedgas systems deslgned to 
dispenSelow pressuregas,suchas butane,into a 
System fordispensingamixture ofmore highly 
Volatieliquefedgas with normally1iquid petro 
1eom dstilates or blends thereof,suchasgaso 
line,andthis application isa companion to my 
Copendingapplication Ser?No.420.566,filed No 
Vember26,1941? - - 

One of the main objects of theinventionisto 
provide8 combination vaporizingandseparating 
Chamberandotherappurtenancesforusein con 
junction with an existing 1ow pressure system 
designed andinstaled todspense butane,either 
inthe VaporphaSe orinthe.liquid phase,froma 
main Storage tank,The principa1,8im is to” 
enable the low pressure equipment already in 
Staled to be used safelyfordspensing propane 
which,alone,has amuch higher vapor pressure 
than butaneatthesametemperature? 
ASStated in the aforesaid copendng applica 

tion,it is Contemplated that butane,which has 
heretofore been used quiteextensivelyin under 
ground iquefedgas dispensingsystems,wibe 
USed moreextensivelyinthe manufacture of high 
ogtane aviatonfue and that practicalythe 
?Whole Supplyin thiscountry will berequiredfor 
that purpoSe? - - 
The design Working pressure of the ordinary undergroundtanksorcontainersandequtpment 

forstoringanddspensingbutane isnotsuficient 
to Safely withstand the vapor pressures of pro? 
pane,alone,In accordance with the aforesaid 
application,propane is blended with anormaly 
liquid petroleum dstillate,such as benzine or Commercialgasoline,whichareliquidatordinary 
temperatures,to produce a mixture having a, 
Vapor preSSurelowerthanthatofpropane,alone, andtherebyenableittobeusedinrelativey1ow 
preSSure Systems of the Weight and construction 
nowandheretoforeemployedforstoringandds 
DenSing butane?Thisinvention providesa com binationordualpurposevaporizerandseparating tankorchamber,togetherwthappurtenancesfor 
convertingasinglestage vapor eduction butane 
System into 8 propane gas dspensing system, 
Whereinpropaneismixedwithgasolineortheike 
8nd the gasoline is Separated in and eVacuated 
from the VaporgeneratingandSeparatingcham 
ber,8s explained in the aforesaid application? 
Theideaistoavoidthe expense ofreplacing pres 
surestoragetanksandctherequpment designed 
for such butane systems?Also,the invention 
avoldsthenecessityforconsuminglargequant- 55 propanevapor? 
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ties of steelnow so essential in connection with 
the nationaldefense program? 
Otheraims8ndadvantages oftheinventionWill 

appear in the specification,When Consideredin 
connection with the,accompanying drawing, 
wherein: · 
The figure is 8,Sectional View of a Conyerted? 

Systemembodyingtheinvention? Referringparticularlytotheiustratedsystem, 
theconversionequpmentisshownas bengcom 
binedWith8,Systemsimilart0thatshown in U?S? 
Patent 2,176.829,wherein butane or a,blended 
butane fuelisdispensedin thelqudphase from 
8 storagetank through two pressure reducing 
regulators,onetoreducethepresSure of the liquid 
andpartialyvaporizeit,andtheothertofurther 
reducethepressure of the vaporto be delivered 
toservice appliances?Asshown in said patent, 
atankf0is buriedinthegroundandhasastand 
pipe ?f through which itis filed andliquid is 
dspensed?The standpipe has a combination 
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valve fittfng f2,which is identica1 with that, 
showninsaid patent,andtheliquidis delivered 
through a1iquid eduction tube?13in the tank 
connected to the fitting,thence through afirst 
stage pressure reducing regulator f4 and an 
underground pipe f5 exacty as shown and de 
scribedinthe aforesaid patent?InthisinStance, 
the tank is charged with a mixture of propane 
andgasoline,as explainedin the aforesaid co 
Icndingapplication,toreducethe Vapor preSSure? 
tothe designedworkinglmitsofthesystem… Asstatedinsaidapplication,itis neceSSaryto 
remove the gasoline component of the mixture 
beforedeliveringthe propane vaportotheappli? 
ances,Therefore,instead of deliveringthe mix? turethroughasecondstageregulator,as Shown 
in the aforesaid patent,itis delivered to 8 COm? 
bination vaporizing and separating chamber, 
hereinshown as beingin theform of atank16, alsoburiedinthegroundandpreferablyadjacent 
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tothe main storage tank?The capacity of this tankispreferablysuchastoholdaloftheg880 
1ineusedinthemixturewhichfilsthemainstor?? age tank??nthe case of a50-50 mixture,the” 
vaportzingtankshouldbeat1east half thesize of 
the maint8nk? · , 
The pressure ofthemixtureis reduced bythe 

first stageregulatorto,say,sixto eight pounds, 
Dermittingsome ofthepropane component to be 
vaporizedbeforeitreachesthechamber 16?The 
mtxture then further absorbs earth's heat to 
vaporize al of the propane component Bnd a, sma1quanttyofthegasolnewhichenrichesthe 
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From the tank 16,the propane Vapor is de? 
liveredthrough8 Secondstage presSure reducing 
regulator 1T and 8,service pipe 18 to the con 
Suming 8pplianceS?Inthis inst8nce,the Service 
pipe 18h8s alowpoint to Which8 Suitable under 
groundrevaporizer 19,similartothat shown in 
Patent 2,105.383,is concerned,It is designed 
to revaporize any condensate which drains into 

?it from the Service pipe? 
ASexplainedin the8foreSaid COpending8ppli? 

Cation,itis deSir8ble to aScertain theleyelof the 
separatedgasoineinthetank16?Forthatpur 
pose,thereis shown an ordinarysliptubegauge 
20similartothat shownin Patent2.121.6738nd 
extending through 8,single Upstanding pipe 21 
on the tank,HoweVer,it is contemplated that 
any Suitable type of liquid leyelgauge may be 
employed?Also,itisessentialthattheseparated 
gaSolinein thetank 16shall beremoved period? 
Cally or as it BCCumulates,if desired?In this 
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example,8,separate liquid eduction tube 22 is 
weldedinandpassesthroughthetop ofthetank 
andisShown aS h8Ving a,ValVedfitting23atits 
upperendpresentingahoseconnection24,sothat thevalvemaybeopenedandtheliquidevacuated 
from thetankinto any Suitable container,Such 
reclaimedgasolinemaybeusedfor ordinarypur? 
poSes,SQch asin automobiles,tractors and the 
like? 
The tank 16 is shown as having8 protecting 

casing 25 Surrounding the 8ppurtenances and 
Droviding acceSS thereto from aboVe theground? 
However,itis contemplated that the conversion 
equipment may also be applied to above-ground 
systems instaled in climatessuitable for that 
DurpoSe and Where Such Systems are permitted 
to be placed above?ground?It is advantageous, 
however,to use the system underground in 
climatesWherethetemperature Varies quite con 
sideraby betWeen Winter 8nd Summer? - 
,When the conversion equipment is td be ap? 
plied to a singlestage vapor eduction system of 
the type shown in Patent 2.121.675,it will,of 
course,be understood that the liquid eduction 
tube13in the pressure Storagetank f0 must be 
provided?The combination valvedunit 12in the 
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nancesthan would berequired toreplace an old 
SyStem designed for dispensing butane and its 
mixtureS? - - 

Obviously,the preSent invention is not re? 
stricted to the particular embodment thereof 
herein shown and described?Moreover,itisnot 
indspensable that al the features of the in? 
Vention be used conjointly,sincetheymaybeem? 
DIOyed Bdvantageously in various combinations 
8nd Sub-combinations? 
Whatis claimedis: * 
1?InCombination with81iquefedgas dispens? 

ing System designed to dspense 8,low presSure 
gas,Such as butane,including8 presSurestorage 
tank adapted to contain 8,mixture of propane 
and gaSoine and haVing means for dispensing 
the mixturefromthetankatareduced pressure; 
a conversion unit compristngaseparate under 
ground VaporizingtankConnectedtoreceivesaid 
mixture and adapted to absorb vaporizing heat 
from the Surroundngearth;8Vapor outlet con? 
duit*Connected to said vaporizing tank andex 
tendingto8 point of use;,8 pressure reducing 
regulator in Said Conduit;8,revaporizer in sald 
COnduit;liquideduction means alsoconnected to 
Said Vaporizing tank for removing separated 
gasolinecolectedtherein;andaprotectingcas 
?hgontheyaportzngtanksurroundngtheregu 
lator andlquideduction means andextendng 
above theground level? - 
2?Apparatus for converting an ordinary bu 

tanegas dspensing system deslgned to operate 
at low preSSure into a system for dispensing 
propane and the like wherein the usualstorage 
tankis chargedwithamixture of propaneanda 
readiymiscible,normalyliquidhydrocarbonfue1 
toreduceits vaporpressure;comprising anin 
dependent unit including a vaporizing tank 
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presentapplicationissubstantialyidenticalwith 
thatshowninsaid Patent2.121.6758nditis only 
necessarytoremove thefttingto applyatube 13 
tothevaporoutlet conduit,reference being made 
to Fig.4 ofsaid patent?Whenthe fittingisnot 
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providedwithscrew threadsin the Vapor outlet … 
duct forreceivingsuchatube,8sshown in Fig.3 
of Patent 2.176.829,it will be understood that screwthreadsmayeitherbetappedintoitorthe 
upperend of the pipe may be brazed or welded 
toit,Then,thesingle-Stageregulator caneasily 
be readjusted to act as a,first-stage regulator? 
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Otherwise,the conversion equipmentisidentical 
andit becomes a,simple matter to Switch over 
frombutanetopropane at verylittle8dded Cost? 
From the foregoing description,it wil be 

understoodthattheconversionequipmentisvery 
simple inits design and can be manufacturedat 
arelatively smal Cost?The apparatus Can be 
assembledasa unit at the factory and the pro 
tecting casing wil prevent damage to the ap? 
Purtanences in transit?Tt can be instaled in 
conjunction with existing underground butane 
systems by unskiled mechanics 8t 8,relativey 
1ow cost anditis very eficient in operation?In 
fact,suchconvertedsystemswiloperateas wel 
asthe onedsclosedin the aforesad copendng application?Moreover,the conversionequipment 
requires much leSS steeland dispensing apurte 
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adapted to be buriedinthe groundin heat ex 
Changing relation with the surrounding earth 
and to be connected tothe storagetanktore-· 
Ceive the mixture 8t 8,1ow pressure to vaporize 
the propane and Separate the normaly iquid 
fue therefrom;means to dspense the propane 
Vaporat service pressure;meanson thetankto 
determine the liquid level of the separatedfuel; 
and means connected to remove the separated 
fuelfrom the vaporizingtank by virtue of the 
preSSurein thetank? 
3?Apparatus for converting an ordinary bu 

tanegas dispensing system designedto operate 
at1ow pressureinto a systemfordspensing pro 
pane and the likeWhereinthe usualstoragetank 
? chargedwithamixtureofpropaneandaread 
lymiscible,normalylquld hydrocarbonfue1to 
reduce its vapor pressure;comprising an inde? 
pendent unitincludingavaporizingtankadapted 
to be buriedin the ground in heat exchanging 
relation with the surrounding earth and to be 
connectedtothestoragetanktoreceivethemix 
ture at 8 low pressure to vaporizethe propane 
andSeparatethenormaly Hquidfueltherefrom; 
means to dspense the propane vapor atservice 
preSSure; means on the tank to determine the 
liquid level of the separated fuel;means con 
nected to remove the separated fuel from the 
Vaporiztngtank by virtue of the pressure inthe 
tank;and8 protecting.casing on top of the va 
porizing tank extending to a point above the 
ground? - - 

4?Apparatus for converting an ordinary bu 
tane gas dspensing system designedto operate 
at low pressure nto asystemfordispensingpro 
pane andthelike wheretntheusualstoragetank 
ischargedwithamixture of propaneandaread 



,2,290.840 
ily miscible,normaly liquid hydrocarbon fuel 
to reduce its vapor pressure;comprising an in 
dependent unit including a,Vaporizing tank 
&dapted to be buriedin thegroundin heat ex 
changingrelationwiththe surroundingearthand 
to be connected to the storage tank toreceive 
themtxtureata1owpressureto.vagor?ethe 
propane and Separate the normaly liquid fuel 
therefrom;meansto dspensethepropaneyapor 
8t seryice preSSure;meanson the tankto deter? 
mine the liquid level of the separated fuel; 

,means connected to remove the separatedfuel 
10 

from the Vaporizingtank by virtue of the pres 
sure in the tank;a Service pipe connected to 
the dispensing means and extending,under? 
ground to the point of use;anda dependingre 
Vaporizer connected to the lowest point of the, 
servicepipe? - 

5.In Combination”With 8 liquefied g8s dis 
penstng System designed to operateat the rela 
tivey low pressure range required for butane 
and havingapreSSurestoragetankprovidedwith 
flngand dspensingappurtenancesandcharged 
With8 mixtureof propaneand8 readiymiscible, 
normalyliquidhydrocarbonfuelsothatthemix? 
ture has a Vapor presSure within the Safe de? 
signed preSSure of the System,and also having8 
conduit proyided withapressure reducingregu?” 
1ator to deliver the mixture from the taakat a 
relativelylowpressure;aconversionunit,includ?? 
inga Separate vaporizingtank connected tore?? 
CelVe the mixture from Said conduit;means to 
dispenSe Vap0r at a low preSSure from Said Va? 
porizingtank;and a Valved liquideduction con?? 
duit Communicating With the bottom portion of 
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nectedtothe conduittoreceivethemixturefrom 
Said preSSure Storage3tank means to dispense 
Vaporat8 low preSSurefrom said Vaporizingand 
Separating tank;8 lquid eduction conduit ex? 
tendingfrom the bottom portion of the Vaporiz? 
ing andSeparatingtankto apoint nearthe Sur?“ 
face ofthe ground;a iquid levelgauge also 
connectedto saidtankto determine the level of 
the Separated liquid8ls08cceSSible from above 
the ground;and a protecting casing ontop of 
SaidvaporizingandSeparatingtanksurrounding 
Saidgauge and,the upstanding portion of Said 
liquideduction pipe? - 
8.ConVersion apparatus of the character de 

Scribed to becombined With an installed butane 
dispensingsystemwhereintheusualstoragetank 
ischargedwith amixture ofpropane andaread 
ily miscible normaly liquid hydrocarbon fuel 
Which haS8,Vap0rpreSSure withinthe designed 
preSSure of the SyStem and Wherein the tank 
also hasmeans connected todeliverthe mixture 
8t alow preSSure therefrom,comprisingasingle 
unit aSSociated with the System connected to 

Said Vaporizing tank toevacuate the normally 
liquid fue component of themixture which ac 
Cumulatestherein? · - 
6?InCombination withaliquefedgas dispens? 

·ing System designed to operate at the relatively 
lowpreSSureJangerequiredfor butane and haV 

,ing8 preSSure Storagetank provided withfilling 
and dispensingappurtenancesand charged with 
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a mixture of propane and gasoline so that the 
nixture has 8 vapor presSure within the Safe 
designed pressure ofthe system andalsohaving 
a Conduit provided with a pressurereducingreg? 
ulator to deliverthe?dxturefrom the tankat ,arelativeylowpressure;aconversion unit,in 
cludinganindependent vaporizingand separat? 
ingtank buried in thegroundin heatexchang 
ing relation with the surrounding earth and 
Connected toreceive themixturefrom 8aid con 
Guit;meanstodspensevaporatalowpressure 
from Said vaporizing and separating tank;a 
Valved liquid?eduction conduit extendingto the 
bottom of Said vaporizing-and separating tank 
to evacuatetheresidualgasoline whichaccumu? 
]ates therein;and meansto determine the level 
of the accumulatedgaSoline? - 1 - 
*7?Incombination With8 lquefiedgaSdspens 

ing system designed to operate at the relativey 
low pressurerangerequired for butane and hay?? 
ing8 pressurestoragetankprovidedwithflng 
and dspensing appurtenances and charged with 

misciblenor?? amtxture ofpropane andaread 
maylquid hydrocarbon fuel So that the mix 
ture hasavaporpressurewithinthesafework 
hgpressureofthesystemandalsoprovidedwith 
8.conduit having8 pressure reducing regulator 
todeliver the mixture from the tankat a,rela 
tiveylow pressure;aconversionunit,includng 
aseparatevaporizingandSeparatingtankadapt 
ed to be burledinthe groundin he8t exchang 
hagrelationWith the Surroundnge8rth8ndcon 

receive the mixture andarranged to vaporizethe 
propane C0mp0nent and Separate it from the 
normaly liquid component;means to dispense 
the propanevaporatService pressure;andmeans 
to evacuate the Separated normaly liquid fuel 
component? - ? 

9.ApparatusforconvertinganinstaHed butane 
gas dispenSing system into a propane System, 
wherein theusual butane pressurestoragetank 
is charged with a mixture composed of propane 
and gaSoline So th8t the Vapor preSSure of the 
mixture comes Within the Safe Working pressure 
0fthetank8ndWherein 8 liquideduction conduit 
carrying a,pressure reducing valve leads from 
the bottom portion of thetank to deliver the 
mixture underits own Vapor preSSure therefrom, 
comprisingalow pressure vaporizingand sepa 
ratingchamber connectedto receive the mixture 
from said conduitand arrangedto absorbyapor? 
izingheatforthe propane component;a Service 
conduit connectedto deliverpropane Vap0rfrom 
saidchamberto a point ofuse;apressurereduc 
ing regulator in Said”Service conduit;and a 
Valvedliquid eduction pipe communicating with 

,the bottom portion of Said chamber to evacuate 
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residualgasoline therefrom after it is Separated 
from thefuelmixture? ”__·,_ … 
10.Apparatusfor converting aninstaled bu? 

tanegas dspensing Systeminto a propanesys?° 
tem,wherein the usual butane presSure storage 
tank is charged With a mixture composed of 
propaneandareadymiscible,normalylquid 
hydrocarbon fuelso that the vapor pressure of 
themtxturecomeswithinthesafe workingpres 

- ,sure ofthetankand wherein aliquid eduction 
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tube having a pressure reducing valve leads 
fromthe bottomportion of thetankto deliver 
themixture underits ownyaporpressurethere-”? 
from,compristnga vaporizing and Separating 
chamber connected toreceive the mixturefrom? 
said conduit and buried in the ground toabsorb 
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vaporizingheatforthe propanecomponentfrom 
the surroundngearth;8 Servicepipeconnected 

·to.deliverpropane Vapor from Saidchamberto a 
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pointofuse;apressurereducingregulatorinsaid 
servicepipe;andaValvedliquideductionpipeex 
tendingthroughthe upperportion ofsaidcham? 
?erand communicatingwiththe bottomportion 
thereofto evacuateresidualnormalyiquidfuel 
segaratedfromthefuelmixture? 
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