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7 Claims.

This invention relates to an oxygen supply ap-
paratus especially desfgped 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 oxXy-~
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

pressure-reducing equipment and respirators in .
& special way, that is, by means of a special valve

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 =ither of said branches upon a sudden
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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 inven-
tion, the pressure-reducing mechanism and res-
pirators connected to the outlet of the valve mech-
anism being illustrated dlagrammatically;

Figure 2 is & 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 geats.

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

Pigure 4 is 8 view in trahsverse 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 & plurality, preferably two, of oXygen sup-
pPly cylinders, designated at I8 and (1. These
cylinders are of identical construction and each
contains & 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 12 and 13 pro-
vided on a valve casing 14 of generally inverted
T-shaped form. The inlet fittings are at the ends
of the cross bar of the inverted T-shaped valve
casing (4 and they provide the branch passage-
ways 1§ and 5’ which lead from one end of the
main passage-way 16 extending through the ver-
tical leg 17 of the valve casing. Sleeve-like valve

- stem guides {8 and (9 are threaded into branch

passage-ways 15 and (§’, and thelr confronting
ends are machined or otherwise fashioned to pro-
vide valve seats 20 and 21. 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
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provided to normally
gaged from both seats.

maintaing valve 22 disen-
The springs 25 and 26 are

_jdentical and each has its inner end bearing '
.against the adjacent end of the valve stem guide

* justed by hand-wheel 40.

-

‘off the damaged cylinder

23 or 24, as the case may be. Bushings 27 and
28, threaded into the outer ends of the passage-
ways {§ and 16, afford abutments for the outer
ends of the springs 25 and 26. . ) BT

The vertical leg of the valve casing i4 is pro-
vided with an outlet 29 which is connected with

distributing lines 30 and 31 leading through pres- .

sure-reducing devices 33 to suitable respirators
s4. In the passage-way |7 leading to the outlet
29 is a valve seat 35. A manually operable shut-
oft valve 38 coacts with this valve seat 35 to
control the flow of oxygen oui througii 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 31, is diaphragm-sealed as
at 38 and may be moved to closed . position by
means of an actuating screw 39 conveniently ad-

With this construction, when oxygen Is to be
supplied to the respirators, the hand-wheel 40
is turned back off the screw 39 to .allow the
spring 37 to open the valve 36. Thereupon OXy-
gen flows from both cylinders {0 and i{, past
the valves 22 and 36 to the outlet 29, and thence
through the distributing lines 30—31 and pres-
sure-reducing devices 33 to respirators 34, If
there is a sudden drop in pressure in either cyl-
inder 10 or {i, due, for example, to one of the
cylinders being pierced by & bullet, the pressure
will automatically move valve 22 against the
seat 20 or 21 adjacent the cylinder in which
there is a sudden pressure drop. = This will shut
from the system and
oxygen will thereafter be supplied from the un-
impaired cylinder.

The apparatus
ing. When the cylinders are empty the valve
connection 29 can be disengaged and cylinders

10 and (i with valve 40 may be removed as &

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 1t can merely be re-
moved from valve 40 and & new one put in its
place and- recharging performed in the usual

manner. In the case of one cylinder having

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. ’

lends itself to ready recharg-:
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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 gro.ve 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 off the damaged cylinder. With this
construction, when the- apparatus is to be re-
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-
tageously embodied, it is to be understood that
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the constructions shown have been selected
merely for the purpose of illustration or exam-
ple, and that varlous 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: - S

1. An oxygen supply apparatus of the char-
acter described comprising two cylinders, ecch
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 sald cylinders, opposed valve seats in
said inlet branches, a single balanced, double-
acting, floating piston valve interposed between
sald 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 automatically 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 sald 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 s/a’.ld 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-
toh 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 auiomatically 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 & 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 sald 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 & 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-
tion in its vertical leg from which the oxygen is




dispensed, tubular valve stem guides threaded
into the inlet fittings and having confromting
valve seats, & single double-acting piston valve
having & single piston head interposed bslween

said valve seats and having oppositely exiending

valve stems slidebly interfitted with seid tubular
valve stem guides, and yieldable means for nor-
mally maintaining the pision valve disengaged

from both seats but allowing the pressure tc 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 epparatus of the charu'

acter described comprising two cylinders, eafch
containing a supply of oxygen under pressure,
an inverted T-shaped valve casing having inlef
fittings at the ends of its cross bar connected {o
said cylinders and «alse having an outlet connec-
tion in its vertical leg from which the ozygen is

dispensed, tubular valve stem guldes threaded
into the inlet fittings end having confronting

valve seats, a single double-gcting piston valve
having 2 single piston hesd interposed betwesn
said valve seats and heoviny onpositely extending
valve stems slidably interfited with said tubular
valve stem guides, springs in {he Inlet fttings
having their inner ends engaged with the ends
of the velve stems, bushings threaded into the
inlet fittings and providing abutments for the
outer ends of sald springs whereby snid springs
normally maintain the piston valve dissngeged
from both seats to alliow pressure witlin the

valve casing acting dirvectly on the valve to close

the valve sutomaticaily sgainsi the seat adiacent
the cylinder in which: thers is & sudden drop of
pressure.

8. An oxvygen supply apparatus of the char-
acter described comprising $wo cylinders, each
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containing & supply of oxygen under pressure,
an inverted T-shaped valve cemmr having lnlnt
fittings af i i
said eyling
tion in its vertical leg from wmch the oxygen is
dispensed, mubulm' valve stem guides threaded
dttings and heving confronting
f‘mubﬂe— ching piston valve
D n head interposed between
sﬁm valve ue& and bavimg oppositely extending
valve stems slidably interfitted with said tubular
valve stem guldes, and yieldable means for nor-
melly meaintzeining the piston valve disengaged
from both seats but allowing the pressure to close
the valve automaticelly agalnst the seat adjacent
the cylinder in which there is g sudden drop of
pressure, gald valve stems being of cruci-form in
¢ross section. .

7. An oxygen supply apparatus of the char-
acter described comprising two cylinders, 2ach
cylinder conisining & supply of oxygen under
pressure, a valve casing having & passage-way
therethrough, ssid passageway having two inlet
hranches, one connected to one of said cylinders
and the cther connected to the other of said cyl-
inders, valve seats in said inlet branches, 2 single
double-acting pistonn valve interposed bhetween
sald valve seats, yieldable means for normally
maintaining said piston velve disengaged irom
hoth seats bul aliowing the pressure to ¢lose the
valve sutomsaticnlly against the seat adjacent the
eylinder In which there is & sudden drop of pres-
sure, end an oxygen~Astributing system includ-
ing o pressurz-reducing device and @ respirator

conneciad to szid valve casing on the oullet side
of zaid niston valve.
TERMARN MIREER.




