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Thisinventionrelatestogascontrgl?or 

aircraftand hasforanobjecötoprovideim 
proved meansfor conseyinggs When by 
?eason ofits expansionit would otherwis 

5 be dissipated? ····· Itiswel1knownthatinaerialnaviga?on, 
non-explosivegasesareatthe presqt.tine 
veryhighin c5st,for_whichreason?is de sirable{oconservesuchgasesandtotherey 10eliminateagreatportionofe?pense9faeria 
navigation.?In?henavigtingof bgoyant 
aircraftsemployinggas,i?isalsowelk?own 
thatwhenthecrafascends,theatmosphere, 
because ofitsattenuation,is oflower pres 15surerelativelythan thegasatsealevelor 
starting,thattherelativeincreaseofg?spres 
sureisdangerousasperhapsdisruptingthe 
chambertothe damage oföhe craft andthe 1ossofgas:Thesameconditio?issometimes 

20 brough?about by heatexpandingthe con 
tainedgases? ? ? 
The 5bject ofthe presentinventionisto 

?rovideareceptacleintowhichoverfowgases 
?reconducted,whenbyreasonofrelative ex 

25pansion,the pressure within_the gas gon 
tainers becomesgreaterthandesiredand to 
furtherproyide meansfogre-conductingthe 
storedoverfowgases backtothecontainers 
asrelative pressüresmayvary. - - 
Afurtherobjectoftheinventionistopro 

videareceptaclenormalycontainingnogas, 
ogonythe gmnantsofformergas?with a 
pipe-lineleading?fromthegascontainerop 

30~ 

Containerstosuchemptycompartment and 
35 with pumping means for withdrawingthe 

gasfrom suchempty compartment andre 
turningittotheoriginalgascompartment? 
Afurtherobjectoftheinventionistopro 

vide acolapsiblegascontainerincommuni 
cation,by a valved pipe-line,with thegas 
containersofthecraftandadaptedtoreceive 
overfowgastherefrom,with manualycon 
troledmeansforrestoringthegas,fromsaid 
colapsible container,tothe buoyant cham 
bers. · , ,,· 

?Theinventionthereforecomprisesthepro 
vision ofachamberof normalyvariableca 
pacity with a valved conduitfromthegas 
compartment,a pumpinginstalationanda 
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18normallyempty? 

pipe-linefromthevariablecompartmentback 
tothegascompartment,? ? 
Myinventionisdirected toother_objects 

and possessesotherfeatures of noyeltyand 
advantage,some of which,together_with 
theforegoing,willbehereinafterset forth, 
Inthedrawingsz?? 
Figure1isaschematic viewofanaircraft showingeonventonagascompartmentsand 

an 8uxiliary colapsiblegompartment with 
conduits communicating both to and from 
saidcompartments, f, 
Figure2isanenlargeddetailview ofone 

oftheinlet valves from the pump,and” 
Figure3isa detailview of one of the 

valves controlingthe overflow ofgasfrom 
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theeompartmenttothe Colapsiblecontainer? 
Like characters ofreferenceindicate cor 

responding parts throughout the several 
Views. , - ,76 
At Figure1,in_the drawings,a_body10 

isshown,intendedtoconvenionalyilus 
trate abuoyantunitofanaircraft,Itisto 
beunderstoodthatthis_unitmaybethesole 
buoyantunitorcoupledwithotherunitsto 75 
formthelift?ecessary_forthecraftandthe 
showing ofthisindividualunitisnolimita tion upontheinventionastothe numbegof 
units,shape,proportion,size or other fea 
tures?elatedthereto?? ? 
Withinthisunit have been showna plu rality ofgascompartments11,Thesegas 

compartments,asilustrated,are purelycon 
Veutionalandmayinfactbecolapsiblebags, 
rigidcompartmentsorwhatevertypeofgas 
containerisfavored bythe constructionen gineer,Irrespectiveofthetypeofgascon 
tainersacompartment12isprovidedatsome 
convenient pointinthe craft,Asshownin thedrawings,this Compartment12isindi 
catedaslocatedatthesternofthecraftand 
within the same unitasthe gas compart 
ments?It willbe obvious,as the explana 
tionisunfolded,thatthisgas compartment 
maybelocatedatany pointwithin orwith 
outtheunit?Whereverthe Compartmentis 
located,it willcontaina collapsiblegas bag 
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Extendingfrom the gascompartment or 100 
compartments11and communicatingwith ” 

  



I0 

15 

20 

the explanatio?of operation, 

2 
the collapsible bag13 is a pipe-line 14? 
WithinthegascompartmentorthegasCOm 
partments asthe case maybe,Valves.158re 
interposedforthepurpose ofcontrolingthe 
pressurewithinthécompartments,AtEig 
ure3,isilustrated avalve which?ayServe 
thispurpose,it beingunderstood,however, 
that°the invention is not limited to this 
specifictype ofValve,Asshown,the valve 15isprošiaedwithayalveseat?6?vaye 
member 17 held resientlytoseat bythe 
spring18?Itisobyiousthatthisspring18 
maybe ofanytensionrequired thétensioy 
applyingintheoperation ofthedeviceaswil 
be hereinafter more fully understood 
Communicatingalsowith the bagl3is a 

pipe-line19which extendstosome pumping 
unit indjcated conventionaly at 20.,AS 
showninthe drawings,thispumpingunit20 
islocatedintheconventionalyshowncar21, 
butitistobeunderstood,ofcourse,thatthe pumpmaybe ofanytypeandmaybelocated 
atanyPointand preferably under manual 
eontrol,althoughitisobvious of Course,that 
automatic Controlmay beapplied andsub 
stituted,butsuch automatic Controlis only 
suggestedandformsnopartofthe present 

?invention, 
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Fromthe pumpingunita pipe22extends 
tQa pipe-line-2&which comân?nicates with 
al ofthe Severalcompartments11if more 
than.one eompartrgentis,employed?This 
pipe-line23isprovidedwithavalve24for 
each compartment?At Figure2,avalveis 
?hown.whichmaybesqccessfulyemployed 
forthis purpose egmprising&valveseat25 
with a valve membef26resiliently held to 
seatbythespring27,Noparticularpre-ad 
justmentis necessaryin regardtothisvalve 
asthegas pressgrewithinthe compartment 
wilact_upon thevalveto holdittoseat 
augmentingthetension ofthe spring27,It 
wilbe desirablethatthetensioning ofthe 
Severalsprings27,ifmorethanonéisem 
ployed,shaH be substantialyequalsothat 
therestoredgas pressareintheseveralcom 
Partments mayalso beequal? - - 
??operation,astherelativepressurewith 
inthe Compartments11increases,such pres 
surewiloperatetounseatthevalvemember 
1780thatgas fromthe Said compartments 
11maypassintothepipe-line14andthere 
from.intothecolapsiblebag18expanding 
süchbagtosuchcgpacityasmaybenecessary 
to accommodatetheoverfow? 
,_Asthe aircraft descendsto denseratmos 
phereor when byreason ofchange ofatmos 
?hericorothercontingencies,thepressurein 
thegas compartmentshould bereduced be 
low_normal?relativitythe pump 20isactu 
atedmanu8lyorautomatigallytowithdraw 
gasfromthebag13,throughthepipe19and 
tothe pipe?ne28,The?xcessófpressure 
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partmentswilunseatthevalvemember26 
andgas willtherefore passfrom the pipe 
lineinto such compartments as are Under 
pressure,restoringthe pressure?rsttothose 
in which the pressure may beleast and So 
buildingup untilthe pressureinalarenor 
mal, ? - 
Thebuoyancy ofgas containedina Com 

partmentis controlled bythe_temperature 
?ftheambientatmosphere. Whenthetem 
peraturewithoutthebuoyantchamber?ses, 
the temperature within the chamber like 
wise rises,and thegas within_the_compart 
ment hasatendencyto eXpandandingrease 
the pressure?Itisdesirabletomaintainthe 
pressure ofthegas within.the_chamber as 
?earlyatmospheric as possible at altimes 
irrespective ofthetemperatureandexpan 
sion,When byreasonof expansiongas has 
movedfrom the buoyantchambertothecol 
lapsible bag13,it doesso atsubstantialy 
rormaltemperature bythedisplacement of 
thevalve15sothatthegascontainedinthe 
colapsible bag13issubstantiallyatatmos 
pheric pressure.,Whenbyreason ofcoolifg, 
thegaswithinthe buoyantchambersis Hke 
wisecooled,itisnecessarytoreturngasto 
these chambers,butthetemperature ofthe 
returngasshould be substantiallythesame 
asthat ofthegas within the compartments° sothatitwilneitherexpandorcontractthe 
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already containedgas,The pump 20with 
drawsgasfromthefexiblebag13,andforces? 
itintQthecompartmentthroüghthepipe22 
with but very littlerisein pressure,only 
enough to overcome the very slight re 
sjstance of the,valves24?As the gasin 
the bags 18is_at atmospheric temper 
ature,thegaswill bereturned tothe com 
partmentsatliketemperatureandanyrisein? 
temperature?9gcassioned by compressionat 
thepumpwilbeexactly e6unterbalancedby 
the@9oling ofthegasasitexpandsintothe 
ghambers,sothatthegasasintroducedwi? 
be at.atmospherictemperatüre?Thisman 
ner ofintroducingthe_gasexactlyatatmos 
pherietemperatureisdistinguishedfromin 
?oducingthe gas tothe chambersfroma 
high compressiop reservoirwhich hasgiven 
upits heat byelapse oftimeandwhefthe gasisexpanded_intothechamber,thecon 
thinedgasis Cooled andthevolumereduced. 
ASS00nthen.asitis expanded bythe heat 
ofthe atm9shpere,the pressurerises??n 
steadofmaintainingthegasatconstanttem 
peratareand pressureitiscontantyraised 
a?dloweredbysuchchangesoftemperature 
ofintroducedgas? , 
Inthis mannerthe non-explosive,non-in 

?a?nablegases nowfavoredinaerialnav ?ation?ndat?resentrepresentedgenerical 
lyby helium wilbeconservedand,withthe 
diferentiallossfrom leakage,wilcontinne 
Of course,thegascontráforaircraft 
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hereinilustrated,maybemodifedinvarious? 
wayswithout departingfrom theinvention 
hereinsetforthand hereinafterclaimed? 
The invention is hereby claimed as fol 

lows ? · 
1.Thecombination withanaircraft com 

prisinga buoyantgas Compartment andan 
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overflow bagoffexible material,a_conduit 
forming communication from.the buoyant 
compartment to the overfow bag,a relief 
valveinsaid conduitadaptedtomaintain a, 
predetermined uniform gas pressurein the 
ouoyantcompartment,andmeansremotefgom 
the bagtoreturngasfromthe overfow bag 
directlytothe buoyant compartment? - 
2.The combination withanaircraft com 

prisinga buoyantgas compartmentand an 
overfow bagoffexible material?avalved 
conduitleadingfrom the buoyant compart 
ment to the bagand manualy controlled 
meansremotefromthebagforreturninggas 
from the bagdirectlytothe buoyant com 
partment? 
8?The combination with an aircraft com 

prisinga buoyantgas Compartment,anover 
fow bag offexible materialand pumping 
means remote fromthe bagadaptedtowith 
draygasfromthebagandreturnitdirectly 
tothe buoyant compartment? - 
4?The Combination with anaircraft com 

prisingaplurality of buoyantgas compart 
ments,an overfow bagoffexible material, 
3 conduitformingcommunicationfromsaid 
buoyant compartmentstothe overfow bag 
equalizingreliefvalves controlingthe dis 
charge.of gas from the buoyant compart-“ 
ments into the conduit,and means remote 
from the bagtoreturngasfromthe bagdi 
rectlytothe buoyant compartment? 
5.The combination withanaircraft com 

prisinga plurality of buoyantgascompart 
ments,an overfow bagoffexiblematerial, 
a conduit formingcommunication fromsaid 
buoyant compartmentsto said bagequaliz 
ingreliefvalvescontrolingthegasfowfrom 
Said buoyant compartmentstosaidconduits, 
apumpinginstalation remote from the bag, 
a pipe communicating directly from said 
pumping instalation communicating with 
alofsaid buoyant compartmentsandequal 
izingvalvesadaptedtocontroltheintroduc 
tion ofgas from said pumpinginstalation 
tosaid buoyant compartments? - 
6,The combination with anaircraft em 

bodyingaplurality9fbuoyantgascompart 
ments?an overfow bagoffexible material, 
a conduit communicating with?all ofsaid 
buoyant compartments,equalizing relief“ 
valves controllingthefow ofgas from the 
buoyant compartments to the conduit,a 
pumpinginstalation remotefrom the bag 
adaptedtowithdrawgasfromthebag,acon? 
duitindirectcommunicationfromthepump 
inginstallationtoeach ofthebugyant com? 
partmentsandaspringpressedvalveforsaid 

conduitcontrolingthe communication_with 
each buoyant compartmegt,saidyalve beng 
heldnormalyclosedbythecombinedaction 
ofsaidspringandthecont&inedgaspressure? 
Intestimony whereof I have signed my 

nametothisspecification… 
MAXB.PUPP 
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