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(C. 221-3.5) 7 Claims. 

This invention relates to an oxygen supply ap 
paratus, especially designed and adapted for use 
by military-air-craft personnel. 
Due to the high altitudes at which modern 

military air-craft operate, it is necessary to sup 
ply the crew with oxygen. For such purposes 
oxygen is ordinarily furnished in a high pressure 
cylinder equipped with necessary pressure-reduc 

...ing equipment and respirators. The pressure at 
which the oxygen is stored in the cylinder is of 
the order of eighteen hundred to two thousand 
pounds per Square inch. Because of weight and 
Space limitations a minimum amount of oxygen 
is now carried in a single cylinder, and if this 
cylinder is pierced with a bullet, the oxygen sup 
ply is immediately dissipated and there is little 
likelihood of saving the airplane and crew. 
The present invention proposes to provide oxy 

gen Supply apparatus adapted for use by military 
air-craft personnel and wherein the single cyl 
inder heretofore used is replaced by a plurality 
of, preferably two, smaller cylinders, each of 
which may have approximately one-half the ca 
pacity of the single cylinder now used. The two 
cylinders are combined and organized with the 

and distributing mechanism, which may con 
veniently comprise a valve casing having branches 
individually connected to the cylinders and 
equipped with valve means for automatically 
blocking either of said branches upon a sudden 
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25 pressure-reducing equipment and respirators in . 
a special way, that is, by means of a special valve 
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drop of pressure in the cylinder connected to . 
either branch. While this valve means may take 
various forms, it preferably comprises a double 
acting, floating piston valve, interposed between 
alined or opposed valve seats in the branches, nor 
mally biased out of engagement with both valve 
seats, but automatically closing against the valve 
seat adjacent a cylinder in which there is a sud 
den pressure drop. The valve casing is also pro 
vided with an outlet located on the outlet side of 
said floating valve, and leading to the pressure 
reducing equipment and respirators. . Flow of the 
oxygen through the outlet is controlled by a man 
ually operable shut-off valve. The valve and dis 
tributing mechanism is also so constituted as to 
facilitate recharging of the cylinders. 
Another object of the invention is to provide an 

oxygen Supply apparatus having these advantages 
and Capacities, and which is simple, compact, and 
highly Organized in Construction, reliable and safe 
in Operation, comparatively light in weight, and 
easy and comparatively inexpensive to manu 
facture. 
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Other objects and advantages reside in certain 
novel features of the construction, arrangement, 
and combination of parts, which will be herein 
after more fully described and particularly 
pointed out in the appended claims, reference be 
ing had to the accompanying drawing forming a 
part of this specification, and in which: 

Figure 1 is a view in top plan showing an oxygen 
supply apparatus embodying the present invenir 
tion, the pressure-reducing mechanism and res 
pirators connected to the outlet of the valve mech 
anism being illustrated diagrammatically; 

Figure 2 is a view in longitudinal, vertical, cross 
section, taken on line 2-2 of Figure 1, and look 
ing in the direction of the arrows, the cylinders 
being omitted and the floating piston valve being 
shown in its normal position, that is, out of en 
gagement with both valve seats. 

Figure 3 is a fragmentary view partly in longi 
tudinal, vertical cross section and partly in side 
elevation, but showing the floating valve seated 
against one of the valve seats; 

Figure 4 is a view in transverse vertical CrOSS 
section taken on line 4-4 of Figure 2; 

Figures 5 and 6 are detail views in longitudinal, 
vertical cross section, and in end elevation, respec 
tively, of one of the valve stem guides; and 

Figure 7 is a fragmentary view in longitudinal, 
vertical cross section, showing a modification of 
the invention. 

Referring to the drawing, and more particularly 
to Figure 1, it is seen that an oxygen supply ap 
paratus embodying the present invention com 
prises a plurality, preferably two, of oxygen sup 
ply cylinders, designated at 0 and . These 
cylinders are of identical construction and each 
contains a supply of oxygen under pressure. The 
neck of each cylinder is internally threaded to 
adapt the cylinders to be connected to the ex 
ternally threaded inlet fittings 2 and 3 pro 
vided on a valve casing 4 of generally inverted 
T-shaped form. Theinlet fittings are at the ends 
of the cross bar of the inverted T-shaped valve 
casing 4 and they provide the branch passage 
ways 5 and 5' which lead from one end of the 
main passage-way 6 extending through the ver 
tical leg f of the valve casing. Sleeve-like Wave 
stem guides 8 and 9 are threaded into branch 
passage-ways 5 and 5', and their confronting 
ends are machined or otherwise fashioned to pro 
vide valve seats 20 and 2. A floating, double 
acting piston valve 22 is interposed between the 
valve seats 20 and 21. Integral with the valve 22 
are similar elongated valve stems 23 and 24 cruci 
form in CrOSS Section, Springs 25 and 26 are 



2 
provided to normally maintaing valve. 22 disen 
gaged from both seats. The springs 25 and 26 are 
identical and each has its inner end bearing 
against the adjacent end of the valve stem guide 
23 or 24, as the case may be. Bushings 2 and 
28, threaded into the outer ends of the passage 
ways f 5 and 6, afford abutments for the outer 
ends of the springs 25 and 26. . . . . . . " 
The vertical leg of the valve casing 4 is pro 

vided with an outlet 29 which is connected with 
distributing lines 30 and 3 leading through pres- . 
sure-reducing devices 33 to suitable respirators 
34. In the passage-way 7 leading to the outlet 
29 is a valve seat 35. A manually operable shut 
of valve 36 coacts with this valve seat 5 to 
control the flow of oxygen out througi the out 
let 29. This valve 36 may be of any suitable 
type. The drawing shows a well-known type of 
valve suitable for this purpose, in that it is 
opened by a spring 37, is diaphragm-sealed as 
at 38 and may be moved to closed position by 

- means of an actuating screw 39 conveniently ad 
justed by hand-wheel 40. 
With this construction, when oxygen is to be 

supplied to the respirators, the hand-wheel 40 
is turned back of the screw 39 to , allow the 
spring 37 to open the valve 36. Thereupon oxy 
gen flows from both cylinders to and , past 
the valves 22 and 36 to the outlet 29, and thence 
through the distributing lines 30-3 and pres 
sure-reducing devices 33 to respirators 34. If 
there is a sudden drop in pressure in either cyl 
inder O or f f, due, for example, to one of the 
cylinders being pierced by a bullet, the pressure 
will automatically move valve 22 against the 
seat 20 or 2 adjacent the cylinder in which 
there is a sudden pressure drop. This will shut 
off the damaged cylinder from the system and 
oxygen will thereafter be supplied from the un 
impaired cylinder. 
The apparatus lends itself to ready recharg 

ing. When the cylinders are empty the valve 
connection 29 can be disengaged and cylinders 
0 and with valve 40 may be renoved as a . 

unit. If the cylinders are intact, valve 22 will 
remain in a central position during the charging 
operation, since the pressures in both cylinders 
are equal. Should one or the other of the cylin 
ders have been damaged it can merely be re 
moved from valve 40 and a new one put in its 
place and recharging performed in the usual 
aler. 

been damaged it is only necessary to Open the 
valve to drain the other cylinder completely of 
pressure in order to assure that valve 22 moves 
back into its neutral position. . 

In the case of one cylinder having 
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The form of the invention shown in Figure 7 . 
is identical with that just described, save that 
the springs 25 and 26, and their abutments 26 
and 27, are omitted, and the body of the piston 
valve, designated at 22, is formed with an an 
nular grove 22a of concave cross section. A 
spring-pressed ball detent 45 carried by the valve 
casing coacts with the groove 22a to releasably 
retain the valve 22' in central or unseated posi 
tion, but in the event of a sudden pressure drop 
in either cylinder the pressure overcomes the 
action of the detent 45 and the valve is closed 
to shut of the damaged cylinder. With this 
construction, when the apparatus is to be 'e- 
charged, the valve 22' must be punched back to 
neutral position by a suitable tool. 
While I have shown and described several con 

structions in which the invention may be advan 

60 

O 

2,311,955 
the constructions shown have been selected 
merely for the purpose of illustration or exam 
ple, and that various changes in the size, shape, 
and arrangement of the parts may be made with 
out departing from the spirit of the invention 
or the scope of the subjoined claims. 
I claim: 
1. An oxygen supply apparatus of the char 

acter described comprising two cylinders, each 
cylinder containing a supply of oxygen under 
pressure, a valve casing having a passage-way 
therethrough, said passage-way having two 
alined inlet branches, one connected to one of 
said cylinders and the other connected to the 
other of said cylinders, opposed valve seats in 
said inlet branches, a single balanced, double 
acting, floating piston valve interposed between 
said valve seats, yieldable means for normally 
maintaining the piston valve disengaged from 
both seats but allowing the pressure within the 
valve casing acting directly on the valve to close 
the Valve alutomatically against a seat adjacent 
a cylinder in which there is a sudden drop of 
pressure, said Valve casing having an outlet com 
municating with said passageway on the outlet 
side of said piston valve and from which oxygen 
is dispensed. 

2. An oxygen supply apparatus of the char 
acter described comprising two cylinders, each 
cylinder containing a supply of oxygen under 
pressure, a valve casing having a passageway 
therethrough, said passageway having two alined 
inlet branches, one connected to one of said cyl 
inders and the other connected to the other of 
said cylinders, opposed confronting valve seats 
in said inlet branches, a single double-acting pis 
ton valve having a single piston head interposed 
between said valve seats, and yieldable means 
for normally maintaining the piston valve dis 
engaged from both seats but allowing the pres 
sure within the valve casing acting directly on 
the valve to close the valve automatically against 
a seat adjacent a cylinder in which there is a 
Sudden drop of pressure, said valve casing having 
an outlet communicating with said passageway 
on the outlet side of said valve and through 
which oxygen is dispensed. 

3. An oxygen supply apparatus of the char 
acter described comprising two cylinders, each 
cylinder containing a supply of oxygen under 
pressure, a valve casing having a passage-way 
therethrough, said passageway having two alined 
inlet branches, one connected to one of said cyl 
inders and the other connected to the other of 
said cylinders, opposed confronting valve seats 
in said inlet branches, a single double-acting pis 
ton valve having a single piston head interposed 
between said valve seats, and a spring projected 
detent cooperable with said piston head for nor 
mally maintaining the piston valve disengaged 
from both seats but allowing the pressure within 
the valve Casing acting directly on the valve to 
close the valve automatically against a seat ad 
jacent a cylinder in which there is a sudden drop 
of pressure, said valve casing having an outlet, 
communicating with said passageway on the out 
let side of said valve and through which oxygen 
is dispensed. 

4. An Oxygen supply apparatus of the char 
acter described comprising two cylinders, each 
containing a supply of oxygen under pressure, 
an inverted T-shaped valve casing having inlet 
fittings at the ends of its cross bar connected to 
Said cylinders and also having an outlet connec 

tageously embodied, it is to be understood that 75 tion in its vertical leg from which the oxygen is 



dispensed, tubular valve stem guides threaded 
into the inlet fittings and having co3Afroatiag 
valve seats, a single double-acting pistor Yaive 
having a single piston head interposed in: 
said valve seats and having oppositely extending 
valve stems slidably interfitted with said tubular 
valve stem guides, and yieldable means for AOI's 
mally maintaining the piston valve disengaged 
from both seats but allowing the pressure to close 
the valve automatically against the seat adjacent 
the cylinder in which there is a sudden drop of 
pressure. 
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5. An oxygen supply apparatus of the char 
acter described comprising two cylinders, each 
containing a supply of oxygen under preSS13 re, 
an inverted T-shaped valve casing having inlet, 
fittings at the ends of its cross bar connected to 
said cylinders and also having an outlet Conec 
tion in its vertical leg from which the oxygen is 
dispensed, tubular valve 

valve seats, a single dole-acting piston Wave 
haying a single pist: her, interposed betweei 
said valve seats and havi"g agositely extending 
valve sterns slidably interfitad with said tupalai 
valve stem guides, sparings in he inlet fittings 
having their inner ends engaged with the ends 
of the welve stems, bishings 2:82; died into the 
inlet fittings and providing aire its for the 
Outer ends of said spirings. Whereby 32 is Spriggs 
normally maintain the pistor valve dise agaged 
from both seats to 207 pressure stir is 
valve casing acting directly OE, he wave to cosé 
the valve automatically Sgains, the ses, 3 dage? 
the cylinder in which there is a suicide dirog of 
pressure. 

6. An oxygen supply apparatus of the cis 
acter described comprising "RFC 37 index's, eggia 

stan guides threaded 
into the inlet fittings Sri having confronting 
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is 

(Oitairag , spy of Eygel under pressi38, 
a ray eited assaged 7Sye casing is Wing line, 

', i.e. 2: As of its C-SS a cotected tig 
e3S 2 ... Rei, CO:E2c 

tion in its vertical ieg gorza yinica tia oxygeia is 
disgensed, guoia," valve stern guides threaded 

Biet, sittigs and having confronting 
25, 3, title-acing pistOS waive 

8, single is:03, head interposed betweei having 
said valve seats £25i having oppositely extending 
yaye sters sidisily is tefitted. With said tubular 
valve ster guities, and yieldable means for nor 
25.3ily A&iati&ising the pist CI valve disengaged 
ro: A both Sea&S bit allowing the pressure to close 
the waive autogistically against the seat adjacent 
the cylizade in 7 licii there is a, Sudden drop of 
gressare, said 'ave sters being of cruci-for in 
Cross section. 

AX. Oxygen. Supply agparatus of the cita 
acter described Cornp3rising two cylinders, each 
Cylide containing 8, spply of oxygen tinder 
gressure, 3, Waitre Casing having a passage-way 
therethrough, said passageway having two inlet, 

ancings, one COSrected to one of said cylinders 
and he citier CC anected to the other of said cyl 
inders, give seats is said inlet, Snches, a single 
double-acting pistor gave is terposed between 
Said yaya Seats, Jieidae Rears for Ornay 
Saintaig Saif pisto y Eye disengaged for 
act Sea, S. 32. Siguring the 2'essare to close the 
valve 3:30:58,tically against the seat adjace, the 
cylinder is yinica there is a slidier drop of pres 
Sure, 32d 83 oxygen-distrating systein includi 
iag E, gi'essage-3 eicing sievice 32nd , espitato 
CCEEA? a sais 753.72 Casing to the e2, side 
of gig isogi ''.72. 
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