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4 Claims. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes without payment to us of 
any royalty thereon. 
This invention relates to a pressure-breathing 

mask especially intended for aviation, although 
it may be used for other purposes. 
At altitudes in excess of 35,000 feet, it is neces 

Salry to Supply OXygen pressure above the am 
bient pressure. Such oxygen pressure must in 
crease as the altitude increases up to about 50,000 
feet, where it is necessary to apply some form of 
Counter pressure to the body to counteract the 
high pressures necessary for inhalation. This 
invention is concerned with the structure of Oxy. 
gen masks suitable for pressure breathing. Pre 
viously the mask that has been used by the Army 
Air Forces is designated Type A-13. It generally 
comprises a facepiece, two inhalation ports, each 
controlled by inhalation valves mounted in the 
facepiece at the ports, and a pneumatically bal 
anced or compensating type of exhalation valve. 
This valve operates by being responsive to the in 
crease in pressure produced by exhalation, the 
higher inhalation pressures being balanced by the 
application of inhalation pressure to the under 
side of a diaphragm as well as on the opposite 
or facepiece side. The diaphragm is a part of 
the exhalation valve. The exhalation valve opens 
by the increase in pressure produced by exhala 
tion and confined within the mask by the inhala 
tion Valve. 
One of the principal difficulties in connection 

with the operation of the Type A-13 mask is that 
the inhalation valves have been affected consid 
erably by condensation of moisture, which freezes 
and interferes with the seating of the valve. 
Many devices have been provided, which have as 
sisted to some extent, in continuing the proper 
functioning of the mask. In the prior art, Such 
devices have been deflectors over the valves and 
heating pads placed at points where freezing usu 
ally occurs. The time through which a mask 
could be used at extremely low temperatures has 
not, until the present invention, exceeded more 
than one hour. Upon freezing, the valves tend 
to leak and allow the exhalation pressure to be 
dissipated through the valve and into the inhala 
tion port, thereby preventing the exhalation valve 
from opening. 
Another expedient has been the provision of 

heating coils about the base on which the valve 
operates, but all these methods of protection 
or heat application are distinctly disadvantageous 
in view of the fact that heating coils may be 
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come inoperative. Heating also places an addi 
tional load on the electrical system of the air 
craft and is a further accessory that requires 
attention on the part of the wearer. 
One object of the invention is to provide a 

preSSure-breathing mask that may be used at ex 
tremely low temperatures for periods of four hours 
O Ore. 
Another object is to provide such a mask in 

which electrical heating is unnecessary. 
Another object is to provide a mask having 

the inhalation and exhalation valves outside the 
face cavity of the mask and arranged to function 
coooperatively. 
In the drawing, ) is a mask body or facepiece. 

which may be of the U. S. Army Air Forces Type 
A-13 mask. Such a mask is used for the inhala 
tion of oxygen under pressure at high altitudes. 
The body to contains an exhalation valve body 

and an inhalation valve body 2. There is an 
inhalation port 3 in the body 0 and an out 
side passage 4 (shown in dashed lines) connect 
ing the port 3 with a rubber inlet tube 5 in 
Which the inhalation valve body 2 is held. A 
cavity 6 in the mask body O is intended for 
a microphone and has no bearing on the present 
invention. 7 is an exit port for exhalled air. 
Black arrows indicate the direction taken by ex 
halled gases; White arrows the path of the oxygen 
to be inhaled. 
Within the inhalation valve body 2, there is 

a valve Seat 8 which may be an integral part 
of the body 2. The valve seat f8 is provided 
With a sharp upWardly projecting flange or seat 
9 and a central boss 20 which holds a soft rub 

ber flap or check-valve 2 so that the latter may 
seat upon or lift from the flange 9. 

Extending through the boss 22, there is a tube 
22 which connects the source of oxygen under 
pressure through a regulator (not shown) below 
the inhalation valve with a space 23 exposed to the 
atmosphere. The purpose of the tube is to apply 
inlet pressure to the underside of the diaphragm 
26. 
The exhalation valve body is provided with 

a central sharp-edged, downwardly projecting 
flange or seat 24 and an outer flange 25 concentric 
with flange 24. Attached to the flange 25 is a 
compound or double Soft rubber diaphragm 26 
Separated by a weak spring 35. The top member 
26a of valve 26 normally is in contact with the 
Sharp edges of flange 24 except when the wearer 
of the mask is exhaling. Then it is forced down 
Ward by exhalation pressure, thus opening the 
valve to atmosphere through openings 33 and 34 
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in the body . The center portion of valve seat 
26a is stiffened between metallic plates, the top 
one of which is 27 and the bottom one 27a. 
Flate 27 is of smaller diameter than plate 27a. 
The latter is large enough so that it will extend 
slightly beyond the sharp edges, thus providing a 
tight seal of small contact area. 

26b is the bottom portion of valve 26. It is 
fastened to the top portion 26a at the edges. A 
corrugation 28 defines a circle in the lower por 
tion of valve 2Sb. The corrugation 28 rests on 
a removable mushroom-shaped member 29 to the 
lower part of which the tube 22 is attached. A 
channel 30 extends upwardly through member 
29 and continues the bore of tube 22. Channel 
30 terminates in a flat space 31 under a Small 
plate 32 which prevents valve 26b from closing 
off communication of the space 23 with the in 
terior of valve body 2. 
In operation, the inlet pressure to the mask 

is applied to the underside of the exhalation valve 
through the tube 22. Application of inlet or in 
halation pressure to the underside of the valve 
causes the exhalation valve to close the outlet 
passage from the mask and can be opened only 
by the application of the added pressure pro 
duced by exhalation. Inlet pressure is applied 
to the top or mask side of the exhalation valve 
diaphragm 28 through the inlet port 3. Upon 
exhalation the increase in pressure in the mask 
over inlet pressures is sufficient to open the ex 
halation valve to allow the exhaled air to be 
discharged to the atmosphere. Such action of 
the valve causes a compression of the Spring 35 
joining the two diaphragms 26a and 26 b, The 
spring 35 is so weak that the pressure of exhala 
tion can flatten it. 
A breathing cycle produces the following a C 

tion: During inhalation oxygen passes up through 
the tube 22 from a hose joined to an oxygen 
pressure regulator (not shown). This inlet pres 
sure is applied to the exhalation valve. Pres 
Sures are established in the mask depending on 
the operation of the regulator which may range 
from 1' to 20' of Water in the mask, this de 
pending on the altitude and pressure required. 
Upon completion of inhalation and the start of 
exhalation, the increase in pressure is Sufficient 
to open the exhalation valve diaphragm 26 and 
the check valve 2 operates to establish the ex 
halation pressure in the mask since it is disposed 
adjacent the mask and the total volume of the 
inlet tube from the check valve to the mask and 
the inner mask Volume involved are not great 
enough to cause dissipation of pressure to pre 
vent opening of the valve. Consequently, the 
slight increase in preSSure causes the exhalation 
valve to open to the atmosphere and to vent the 
exhaled gases from the mask. 
A mask of the foregoing description has been 

used at a temperature of -55 F. for a period 
of more than four hours without any accumula 
tion of moisture about the valves and during this 
time the mask functioned Satisfactorily. A small 
accumulation of Snow occurred in the exhalation 
ports, but this was not of sufficient consequence 
to interfere With the operation of the mask. 
The mask herein described has other advan 

tages than freedom from freezing, but its cold 
proof characteristics are due primarily to the 
arrangement and location of the valves, includi 
ing their sharp Seating edges. 
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The invention claimed is: 
1. In combination in an oxygen pressure mask, 

a mask body including a downwardly extending 
tube of substantial bore size, an inlet tube ex 
tending up one side of the mask body and con 
necting the upper part of Said downwardly ex 
tending tube with an opening in the side of the 
mask body, an exhalation vent between the upper 
part of said tube and said mask body, said exhala 
tion vent being out of communication with Said 
tube, an inhalation valve connected to the lower 
part of said tube, an exhalation valve in the lower 
part of said mask body over said tube and in com 
munication with said exhalation went and a tube 
extending through said inhalation valve and to 
the lower interior of said exhalation valve where 
by to equalize the Oxygen pressures existing in 
the mask body and the lower interior of Said ex 
halation valve. 

2. A mask according to claim 1 in which the 
inhalation and exhalation valves are of the dia 
phragm type and each have at least one Sharp 
edged seat. 

3. In an Oxygen pressure mask having a mask 
body, an exhalation valve communicating with 
the atmosphere and preSSure responsive expan 
sible chamber means for loading said exhalation 
valve during an inhalation period, the improve 
ment which comprises an inlet conduit at the 
lower portion of said mask body, inlet passage 
means connected to said conduit and terminating 
in a port communicating With the interior of the 
mask, an inlet valve means positioned within 
the inlet conduit below the connection of the inlet 
passage means therewith for operation in a re 
gion removed from exhaled air containing mois 
ture, and a conduit connected to said inlet con 
duit on the supply side of said inlet valve and 
communicating with said expansible chamber 
means to provide loading pressure to Said exhala 
tion valve. 

4. In an OXygen pressure mask having a mask 
body which contains a differential pressure re 
sponsive exhalation valve communicating with 
the atmosphere positioned to be subjected to mask 
pressure and inlet pressure simultaneously, the 
improvement which comprises an inlet conduit 
at the lower portion of Said mask body, inlet pas 
Sage means connected to Said conduit and ter 
minating in a port communicating with the in 
terior of the mask body, an inlet check valve 
positioned within the inlet conduit below the con 
nection of the inlet passage therewith, and a con 
duit connected to said inlet conduit on the supply 
side of said inlet check valve and communicating 
with said differential pressure responsive exhala 
tion valve to provide loading pressure to said ex 
halation Valve whereby condensation moisture of 
the exhaled air does not affect the inlet check 
valve. 
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