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Soain A. Matais and Roland W. Man, 
Pinckneyvilise, . 

Application DeceLaber 2ß, i942, Seria No. 40,384 V 

(CE. 29-39) 6 Cisairgag, 

This inventior relates to an inproyed apa 
ratus for supplying a controle?i filowy o gaSeOS 
oxygen under pressure by tine æontrolleci evapoia 
tion of liquid oxygen. More specifically, this 
invention is a improvement of ou' prior inVeKi 
tion relating to a method angi apparatus for 
evaporating liquid oxygen described and clained 
in the United States Patent, No. 2,253,458, of May 
16, 1939. 
Since our prior invention, above identified, has 

fairly established the feasibility of and the ad 
vantages in the rnehoti ož isgensing g3SeCus 
oxygen from liquid oxygen by negnually control 
ling its rate of ayaporation, ii, now becomes de 
sirable to utilize his retric f: supplying Oxy 
ge to the cre"? Of Figi, alištitudie aircraf?. TA 
adapting timis goricer meetino?i fost use ika, this partic 
Ular fieldi, several importa, a move fe8tures 
had ttJt be ir&orporated i tille apparatuis pre 
viously exployed to make its operation suficiently 
Satisfacio y ÉD” SE in iöS XEWT en Wi’Onet. Foi 
e:Kampie, it. Wes šouaci necessary to e?close the 
liquid oXyge: i: 8. containe Sealed agaiYSé title 
Wapca pressura piese:ht, thereiya and to supply the 
gaseous oxygen indie pressure. Faither role, it 
LLLLLL LLLLLL JYLLYS LLLL LLLLLLLLksO 00lmLLLLL GL LLLLLLLLL 
Sübstantiaily const8rat, ö? :?i izin? 3, ?negöirg ele 
ment to raise the tezgagerature of the liquid oxy. 
gen thereby increasing its rate of evaporation 
and furter e conto the ežergization of the 
LLLLLL LLLLLLLL0L SgLLGGLLLL LLLS LsLLLLmLLLL0L S 0 LLL0LLLLLLL L 
öhe vapor pressure Ficting ori iae SUVK3.Ce of Sad 
iquid GXyge. 

It is, therefore, a primary objective 0: this ill 
vention to provide Yeans for dispensing gaseous 
oxygen by coatiroiling the temperature and rate 
of evaporation of said liquidi oxygen ira accord 
ance with the pressure of the vapor acting upon 
its Surface. 
As is well known, the vapor pressure acting 

upon a body of liquid is a function of its tempera 
ture and will increase as the temperature in 
creases; consequently, the vapor may be caused 
to return to liquid by increasing the pressure of 
the vapos' acting upon the liquid to a Value ir 
excess of that normally existing at a particular 
temperature when the vapor and the liquid aire 
in equilibriuir. Thus, by utilizing a heat ex 
change device in a dispensing conduit, leading 
from the sealed container for said liquid oxygeia 
to subject liquid oxygen escaping through the 
conduit to a temperature considerably in excess 
of the temperature of the liquid Within the con 
tainer it is possible to permit the apparatus to 
operate in an inverted position which is very 
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2. 
desirable when the $apparatus is ärastallied ira - aii" r? 
craft. That is, by utilizing such a heat exchange 
device in the said dispensing conduit, a Snraa, 
quantity of liquid may initially escape into tae 
Conduit when the container becognes inverted, out, 
this liquid will be immediately evaporated by the 
heat supplied thereto through the heating ex 
change device and since the texnperature of the 
heat exchange device exceeds the temperature of 
the body of liquid oxygen, the vapos' pressure 
within the conduit, produced by the evaporation. 
of this small but sufficient amount of liquid will 
exceed the vapor pressure within the Oewar flask. 
The evaporated liquid thus raises the press are 
Withi ühe flaskand since the termperature oº ºhe 
liquid within the flask is not, high enough it 
maintain such a vapor press are, the wago; vii. 
return to liquid. Thus, no liquid ca. Se diise 
pensed through the conduit, when the fasi is 
inverted because in escaping is a to the condit., & 
liquid evaporates foutiiding Up a pressure à 22 &kse 
conduit and flask higher thara that withicil, cf.É. 
be maintained by vapor in ühe flaska tähe teº 
perature of the liquid mass therein, thereby dea' 
sts'Oying the conditioxas of equilibrium causigg E.8 
v8por tio returia to liguiiiiiiii, 

Consequently, We propose es en objects of his 
invention to provide a heat exchange device iz 
the dispensing conduit of a containe for evapa 
orating liquidº oxygen io permiä ilaveried Cogger3, cs 
tion of the said container. 

It is a further object of this invention to dise. 
pense gaseous oxygen at Substantially constant 
pressure irrespective of whether or not the liquid 
oxygen containe is maintained in an invested 
position or in any other position fron an uplight 
Oe, 

A further object of the invention is to pro 
vide resilient means for capping the container 
which will act as a safety device to prevent, ex 
cessive vapor pressure from being built up within 
the COrtaine. 

Still another object is to provide an oxygen 
dispensing device from which relatively large 
amounts of oxygen may be drawn off over short, 
periods of time without an appreciable difference 
in pressure, 

Other objectives and advantages of the irive 
tion will become apparent from the specification 
as the specific features of this invention are 
hereinafter described in detail in connection with 
the accompanying drawing in which: 

Fig. 1 is an elevational view of a vertical seco 
tion showing the apparatus of the present inven 
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of the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. 
We claim: 
1. An apparatus for evaporating liquid oxygen 

comprising in combination a containe; for said 
oxygen, an electrical heating element in said cer. 
tainer in heat transfer relation with Said oxyger. 
for increasing the temperature and rate of evapo 
ration thereof, a source of electrical energy, cir 
cuit controlling means for connecting Said Source 

Y saidi lettiing eiement, a y apor dispensing CO2 
dit leading from Saiti cC:2tainer, "yal We kraeans ix. 
said conduit a hea; exchange device collect2d 
to saidi condit. Outsi f said CC. tailiner and ex 
posed to anbient emperature for Subjecting 23 
liquid oxyger esca ping theceto to a temi ge'e,5ure 
higher thar, the temperature of the liquid oxygen. 
whereby said device will be capable of operation 
in an inverted positiori. 

2. The combination definsed in claim further 
characterized by the fact that saic circuit coil 
trolling means incitides, in series, a SwitCn 3,3t,U- 
ated in response to the temperature Ofs g ai ei the 3, ... 
ing element, and a switch actuated in response 
to the pressure of the vapor acting on the surface 
of said liquid. 

3. An apparatus for evaporating liquid oxygen 
comprising in combination a container för Said 
oxygen having a restricted opening leading to 
the interior thereof, means sealing Said opening 
comprising a cap, a tube having open and ciosed 
ends, means securing said cap to said tube as 
said open end so that the closed end wili project, 
from said cap into the interior of said container 
in contact with said fluid, Sealing in eas is for til 2 
open end of said tube, an electrical heating ele 
ment disposed within the closed end of Said tube, 
a texperature responsive device within said tube, 
heat conductive means contacting said element 
and device to provide a conductive heat transfer 
path, circuit means for energizing Said heating 
element including a first series Switch connected 
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therein and operated by the said temperature re 
soyasive device, an oxygen dispensing conduit 
leading from saici cap, Val'Ve means in SEici con 
duit, and a second series Switch contected. I said 
circuit, saidi secci di Switüvi, betålig pidesStºre re 
sponsive and actuated by tile Vapor Pressure 
within saidi corduit. 

4. Apparatus for evaporating ligtic oxyge. 
comprising a continer for said iiquid oxygen, 
pressure responsive reas Ecillated by the vapor 
pressure existirag withi. iquid fCä C 
Said, vapor press USe anfi Supplying neces 
Es heat is ost by Vaporization te: 
tEir. I, ligidi tepe’atux" e "WhiCA ?” “? ‹. 
deSired vapor pl'eSSlLie, 3, i5) co dilui, i.ead 
in ag from saidi contaire”, valve imean S iii.3, SC, di cUn 
dit, and a, heat exchanger located o:tSicile Gif 
saici container, Sai? hea; eXchanger being in cCn 
taci, With Surrounding air and connected to Sald 
dispe:asing conduit for causing the vapor pressure 
to be increased to a value in excess of the 7apor 
presSilure eXisting On Said liquid Wher Said liquid 
and vapor are in equilibrium whereby to permit 
the inverted operation of Said apparaît:S. 

5. Apparatus for vaporizing liquigi O::ge co 
piising &n insulated container for said iiquid 
OXygen, outlet means iron said gointainer, said 
Outlet means including a heat eXchanger iocated 
OlitSide of said container in contact with the 
Surrounding air, valve means in said outlet 
means, and means for applying heat, to said 
liittid oxygen, within saidi contairer. 

6. Apparatus for vaporizing liquid oxygen con 
prising a container for Said oxygen, Said con 
tainer having a neck portion, a cap f: 
ing Said neck portion, a dispensing condit, cor 
Inected through said cap member into said neck 
portion, valve means in said dispensing conduit, 
and means resiliently loiding said cap member 
upon said neckportion. 
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