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The invention described herein may be manufactured 

and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 
The present invention relates generally to apparatus 

for Sustaining flight personnel exposed to environments the 
oxygen content to which is insufficient for their normal 
respiratory requirements and, more particularly, to a 
Safety attachment for an oxygen pressure mask which 
automatically permits the wearer to inspire air from the 
local atmosphere when his oxygen supply has been 
expended. - 

in one type of conventional oxygen supply system for 
high altitude use, oxygen in one mode of operation is de 
livered to the facemask under pressure to ease the wearer's 
respiratory efforts. However, when the oxygen supply is 
depleted, the individual usually must remove his mask 
before he can inspire air from the surrounding atmosphere. 
If he is unconscious or otherwise disabled at this time, he 
may, of course, Suffocate, notwithstanding the fact that 
he may be in an environment which can satisfy his oxygen 
requirements. 

It is accordingly a primary object of the present in 
vention to provide an attachment for a facemask of the 
type used in an oxygen supply system which automatically 
switches the mask from the oxygen source when the 
Supply of oxygen is exhausted to the local atmosphere. 
Another object of the present invention is to provide a 

lightweight, compact, safety bypass valve that can be 
mounted on a conventional oxygen-pressure facemask so 
as to automatically couple the mask to the local environ 
ment when the oxygen supply is depleted. 
A yet still further object of the present invention is to 

provide apparatus for use with an oxygen mask which 
functions even when the individual wearing the mask is 
unconscious to switch the input to the mask from the 
oxygen supply when this supply is used up to the local 
atmosphere. - - 

A yet still further object of the present invention is to 
provide a safety. feature for an oxygen mask used in a 
pressure-breathing system which responds to the wearer's 
respiratory action to effectively couple the mask to the 
local atmosphere when the oxygen supply in the system 
is expended. 

Briefly and in somewhat general terms, the above ob 
jects are realized in one embodiment of the invention by 
attaching a lightweight, compact, safety bypass valve to 
the breathing tube section of a facemask designed for 
pressure breathing. As long as there is a flow of oxygen 
from the oxygen supply source into the facemask, this 
bypass valve remains in its closed position. However, 
when the oxygen supply is exhausted, the wearer's inhala 
tion efforts by themselves automatically open the bypass 
valve, thereby coupling the local atmospheric environ 
ment to the breathing tube section of the facemask. If 
the individual in unconscious at this critical time, his 
gasping will likewise open this valve. A snap-acting 
mechanism is included in the valve assembly to give it a 
positive type of action. Additionally, the apparatus has 
a reset device which permits the wearer to manually con 
trol the condition of the bypass valve. 

Other objects, advantages and novel features of the 
invention will become apparent from the following de 
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tailed description of the invention when considered in con 
junction with the accompanying drawings wherein: 

FIG. 1 schematically illustrates one embodiment of the 
present invention applied to a facemask designed for pres 
Sure breathing; and 

FIG. 2 shows the details of a part of the snap-acting 
feature of the safety bypass valve of FIG. 1. 

Referring now to FIG. 1 of the drawings, which ill 
lustrates the application of the present invention to an 
oxygen supply system for flight personnel, a conventional 
facemaski, designed for pressure breathing and fabricated 
of molded rubber, for example, is provided at a lower 
portion thereof with a flexible breathing tube section 2 
and an exhaust port 3. In the particular mask configura 
tion selected for illustration, only the nose and mouth of 
the wearer are covered. However, it should be readily 
appreciated that additional coverage may be included for 
the complete head of the wearer. Breathing tube section 
2 in one design is closed at its remote end by a wall 4 
which has a central aperture formed therein through 
which passes nozzle 6 of a conventional pressure-compen 
sated exhaust valve 7. 

In one prior art construction, this exhaust valve has as 
its control device a piston 11 which is normally biased 
by coil spring 12 to its closed position up against valve 
seat. 13. Nozzle 6 leads to the bottom side of this piston 
and, as will be seen hereinafter, prevents this valve from 
opening except during the exhalation portion of the wear 
er's breathing cycle. This valve is mounted in a trans 
verse wall 8 which partitions off the bottom portion of the 
mask from the facemask area. Also built into this mask 
are a pair of air passageways 9, only one of which is shown, 
which lead from breathing tube section 2 into the face 
mask area. Each of these passageways terminates in a 
nonloaded check valve 10 which allows only a one-way 
gas flow into the facemask area. 

In the normal operation of the oxygen supply system, 
oxygen from the high pressure supply source, after a pres 
sure reduction, flows into breathing tube section 2 through 
passageways 9 and check valves 10 into the respiratory 
system of the individual wearing the facemask. During 
the expiratory portion of the latter's breathing cycle, his 
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discharge opens exhaust valve 7 and passes via exit port 
3 out into the atmosphere. 
The anti-suffocant bypass valve of the present invention, 

generally represented by reference character 14, is at 
tached to the breathing tube section 2 of the facemask 
by a suitable clamping device 15. Bypass valve 14 in 
cludes a housing 16 which is closed at its top portion by 
a cover plate 17 that has a plurality of ports i8 cut there 
through at one location and a single aperture 19 formed 
therein at a second location. Clamping device 15 es 
tablishes an airtight fit between the lower portion of 
breathing tube 2 and a sleeve 16 which locks into the 
latter aperture. 

Mounted on the top surface of cover plate 7 is a sleeve 
20 whose inner top wall portion is threaded to receive a 
cap 21. This sleeve has an external flange 22 formed at 
its lower end which is locked under a clamping plate 23 
that is fastened by suitable screws 24 to the top wall of 
housing 16. Closure cap 21 has a plurality of apertures 
25 and a central aperture 26 formed in its central top wall 
portion. Passing through the latter aperture and through 
cover plate 17 is a push or reset rod 27 which is secured at 
a point intermediate its length to a circular piston 28. 

Also positioned within sleeve 20 is an elastic bellows 
29 which fits into a cutout portion formed in the bottom 
rim of cap 21. When piston 29 is in its upper or closed 
position, it compresses bellows 29 and forms an airtight 
seal with the bottom end thereof. A bias spring 30 is also 
included in the apparatus with its top portion abutting 
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the bottom wall of cap 21 and its bottom portion resting 
on piston 29. This spring, which controls the opening 
pressure of the safety bypass valve, has insufficient force 
by itself to move piston 28 downwardly to unseat it from 
element 29 whenever a positive pressure exists within 
housing 16. 

It would be pointed out that push rod 27 is free to move 
up and down through the apertures in closure cap 21 and 
cover plate 7 and, when it does so, piston 28 noves along 
with it. When piston 28 moves downwardly from the 
position shown, the contact between its peripheral Surface 
and the lower rim of bellows 29 is not immediately broken 
because of the expansion of bellows 29. This action, as 
will be seen hereinafter, insures the positive opening of 
the bypass valve. 
When piston 28 finally does break contact with the 

lower rim of bellows 29, air can be drawn from the outside 
atmosphere through ports 25 into the top half of sleeve 
20, around the rim of piston 28 into the bottom half of the 
sleeve, and thence via apertures 18 into the central portion 
of housing 16. From here it can pass directly into the 
breathing tube section 2 and the face mask area. 
As best shown in FIG. 2, push rod 27 has a slot 31 cut 

therethrough near its bottom end. Passing through this 
slot and extending a short distance beyond is a lever 32 
which is mounted for pivotable movement about a shaft 
33 journalled into a pair of ears 34 formed in a post 35 
that extends upwardly from the bottom wall of housing 
16. Lever 32 carries at its remote end a cross bar 36, 
and a pair of springs 37 under tension are connected be 
tween the ends of this bar and a pair of extension arms 
38 projecting from both sides of post 35. It will be recog 
nized that lever 32 and its affiliated spring components 
constitute a snap-acting mechanism that positively dis 
places piston 28 to either its open or closed condition once 
this lever passes over its center or horizontal position. 

Secured to the bottom wall of housing i6 is a pressure 
reducer 39 which functions to reduce the oxygen pressure 
to a level that is not injurious to the respiratory system of 
the individual. Pressure reducer 39, which is of conven 
tional design, produces a low pressure flow from its out 
put side into the central portion of housing 16 via a plu 
rality of apertures 41 and a smaller flow into nozzle 6 of 
pressure-compensated valve 7 via its nozzle 42 and a 
flexible tubing 43 connected therebetween. This last con 
nection provides the pressure compensation for exhaust 
valve 7 and prevents the oxygen normally flowing into the 
facemask area via breathing tube section 2, passageways 
9 and check valves 10 from depressing piston 1 and thus 
passing out unused into the atmosphere via exit port 3. 
The operation of the apparatus of FIG. 1 is as follows: 

To prepare the equipment for use, push rod 27 is first 
moved to the position shown, thereby closing the anti 
suffocant bypass valve 14. When pressure or demand 
breathing is initiated, oxygen flows from source 44 via line 
40, out of ports 41 into the breathing tube section 2 of 
the facemask and, thence, via passageways 9 and check 
valves 0 into the respiratory system of the individual. 
During the expiratory portion of his breathing cycle, his 
discharge opens pressure-compensated valve 7 and passes 
via port 3 out into the atmosphere. The oxygen flow 
from ports 4 also maintains a positive pressure within 
the central portion of housing 16, and this pressure, act 
ing upon the bottom surface of piston 28, insures the 
closed condition of bypass valve 14. Thus, the oxygen 
breathing system is isolated from the atmosphere except 
during the exhalation portion of each breathing cycle. 
When the oxygen source is depleted, the individual de 

presses push rod 27 downwardly to open bypass valve 14 
and allow air from the outside environment to enter the 
facemask to satisfy his breathing demands. However, if 
he is unconscious or otherwise disabled at this time, his 
continued breathing action will also bring about the same 
result because the negative pressure developed by his gasp 
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ing will first open check valves 10 and then bypass valve 75 

A. 
4. More particularly, when his breathing efforts create 
a negative pressure within housing 6, piston 28 is pulled 
downwardly until lever 32 passes just beyond its center or 
horizontal position. Spring 30, of course, assists this 
action. As piston 28 moves downwardly, elastic bellows 
29 expands and, in effect, follows the piston to hold the 
valve closed until lever 32 moves beyond the above posi 
tion. If this bellows were not present, as soon as piston 
28 moved off its seat the pressure would fall and the 
valve would not go "over center' to stay open. Once 
lever 32 moves beyond the “over center' position, Springs 
37 act to Snap piston 28 quickly to its completely open 
position and lock it in this condition. With bypass valve 
14 now open, air from the outside can be drawn via ports 
25 and 18 into housing 16 and thence via breathing tube 
section 2 and facemask 1 into the individual's respiratory 
System, 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims the invention may be prac 
ticed otherwise than as specifically described. 
What is claimed is: 
1. An anti-Suffocant safety valve for an oxygen supply 

system of the type wherein oxygen from a supply source 
enters a supply line leading into the interior of a face 
mask comprising, in combination, 

a chamber; 
a sleeve connected to an exterior wall of said chamber 

and having one end thereof communicating with the 
interior of said chamber; 

a piston positioned within said sleeve and having a 
diameter less than the interior diameter of Said 
sleeve: 

an "over-center,' snap-acting switching mechanism 
connected to said chamber and to said piston for 
moving said piston between an upper and lower 
position within said sleeve; 

a bellows open at both ends thereof; 
said bellows having one end thereof connected to the 

top of said sleeve and the other end extending down 
wardly to a position slightly beyond the mid-point 
between the upper and lower positions of said piston 
whereby said bellows contacts said piston to form an 
airtight seal therewith from the upper position of 
said piston to a position slightly beyond said mid 
point and is spaced from said piston when said piston 
in in its lower position, 

and means defining an air passageway between said 
chamber, said supply source and said supply line 
whereby whenever a negative pressure is created in 
said supply line in response to the inhalation efforts 
of an individual wearing said facemask, said piston 
is drawn downwardly from its upper position until 
said "over-center,' snap-acting switching mechanism 
suddenly activates it to its lower position whereby 
air from the atmosphere can thereafter be drawn 
through said sleeve and into Said chamber for use 
by the individual wearing said facemask. 

2. In an arrangement as defined in claim 1, 
a push-rod connected to the top of said piston, 

said push-rod extending beyond the other end of 
said sleeve for permitting said piston to be 
manually moved between its upper and lower 
positions with said sleeve. 

3. In an arrangement as defined in claim 1, 
a closure cap covering the other end of said sleeve, 

said closure cap being provided with a multiplicity 
of apertures which permit air from the atmos 
phere to be drawn into said sleeve, 

said closure cap having a circular recess cut in 
the rim portion thereof for accommodating the 
end of said bellows which is connected to the 
top of said sleeve. 
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4. In an arrangement as defined in claim 3, 
a helical spring disposed between said closure cap and 

the top of said piston, 
said helical spring being maintained under com 

pression when said piston is in its upper posi 
tion and having insufficient force to displace 
said piston to its lower position whenever the 
pressure within said chamber is greater than 
the adjacent atmospheric pressure. 

5. An anti-suffocant safety valve for an oxygen supply 
system of the type wherein oxygen from a Supply source 
flows into a supply line leading into the interior of a 
facemask comprising, in combination, 

a chamber; 
a sleeve extending upwardly from an exterior wall of 

said chamber with one end of said sleeve communi 
cating with the interior of said chamber; 

a piston accommodated within said sleeve; 
said piston having a diameter that is less than the in 

terior diameter of said sleeve whereby an air passage 
way exists between the inner wall of said sleeve and 
the rim of said piston; 

an “over-center,” snap-acting switching mechanism 
mounted in said chamber and connected to Said piston 
for displacing said piston, between an upper and a 
lower position within said sleeve; 

a flexible, tubular bellows disposed within said sleeve, 
one end of said bellows being connected to an 

inner wall portion of said sleeve adjacent the 
other end thereof, 
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the other end of said bellows terminating at a 

position which is slightly beyond the mid-point 
between the upper and lower positions of said 
piston whereby said other end of said bellows 
contact said piston to form an airtight seal. 
therewith while said piston is in its upper posi 
tion and as it moves to said position slightly 
beyond said mid-point and whereby said bellows 
is spaced from said piston when said piston is in 
its lower position; 

and means for coupling said chamber to said Supply 
line and said supply source whereby whenever a 
negative pressure is created in said chamber in re 
sponse to the inhalation efforts of an individual wear 
ing said facemask said piston is drawn downwardly 
from its upper position until said "over-center,” 
snap-acting switching mechanism suddenly activates 
it to its lower position whereby air from the atmos 
phere can thereafter be drawn through said sleeve and 
into said chamber for use by said individual. 
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