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2,966,917 
COMBINATION VALVE FOR BREATHING 

EQUIPMENT 
Aaron Bloom, Philadelphia, Pa., asslgnor to Sierra En 

gineerlng Company, Sierra Madre, Cali?, a corpora 
tion of California 

Filed Feb. 8, 1955, Ser. No. 487,003 

2 Claims. (Cl. 137-64) 

(Granted under Title 35, US. Code (1952), see. 266) 

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 to breathing mask equip 

ment and the like and more particularly to a novel and 
improved valve element therefor. 

In the construction and design of various types of 
breathing masks and other similar equipment it is ordi 
narily necessary and desirable to provide a suitable valve 
structure whereby puri?ed air, oxygen or the like from 
a suitable source may be drawn and withdrawn with 
minimum resistance into and from the mask during the 
alternate inhalation and exhalation portions of the res 
piratory cycle. Moreover, valve apparatus suitable for 
use with breathing equipment of this type must be ar 
ranged and designed so as to prevent undue escape of 
the incoming gases to atmosphere as the wearer of the 
mask inhales and the back ?ow of exhaled gases toward 
the gas source as he exhales. Although various types of 
valves and valve systems have been devised heretofore 
for use with such equipment, considerable difficulty has 
been experienced in the past in providing a valve ele 
ment which is relatively simple in construction and yet 
entirely reliable and effective in operation. 

It is a principal object of the present invention to pro 
vide a novel and improved valve element for breathing 
masks and other similar equipment. . 

It is a further object of the present invention to pro 
vide a novel and improved combination inhalation and 
exhalation valve assembly for breathing equipment which 
is reduced in weight, relatively simple in construction and 
effective in use. 

It is a further object of the present invention to pro 
vide a novel and improved valve element for breathing 
equipment which limits respiratory resistance and pre 
vents undue back ?ow of the exhaled gases toward the 
air or oxygen supply source. 

Other objects and many of the attendant advantages of 
this invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings wherein: 

Figure l is an illustration in perspective of a preferred 
embodiment ofthe present invention as it is used with its 
associated breathing mask equipment. 

Figure 2 is a cross sectional view of the valve assembly 
shown in Figure 1. ' 

In general the improved valve assembly of the present 
invention includes a valve housing having a valve seat 
positioned therein, a perforated member slidably posi 
tioned in the housing that at times engages and effects a 
seal with the valve seat in the housing, and a check valve, 
which moves toward and away from a sealing engagement 
with the perforations in the member. It has been found 
that such a valve though relatively simple in construction 
provides particularly e?icient and reliable results in use 
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with the various types of breathing equipment and the 
like. 

illustrated in Figures ‘i and 2 of the drawing. As shown 
therein, the face mask which is generally indicated by 
reference numeral 3 is preferably positioned and secured 
by means of the strap members 4 and 5 to the indi 
vidual’s helmet or the like 6. The inhalation and exhal 
ation valve assembly 7 to which the present invention is 
primarily directed is preferably positioned as shown at 
the base of the mask 3 adjacent its connection with the 
upper extremity of the ?exible conduit or the like 8. 
Though not shown in the drawing as will be more ap— 
parent hereinafter, any suitable supply source of air, 
oxygen or the like is operatively connected to the other 
extremity of the conduit 8. 

Although a preferred mask and helmet is shown in 
Figure l of the drawing and is referred to hereinabove, 
it is to be understood that any other ‘suitable mask and/ or 
helmet equipment could be used without departing from 
the spirit or scope of the present invention. 

Referring now to the valve assembly 7 which is shown 
in detail in Figure 2 of the drawing, the tubular mem 
ber 9 which forms the lower portion of the valve as 
sembly is coupled to the ?exible air supply duct or the 
like 8 in any suitable manner. The ?anged portion 9a 
of the tubular member 9 is preferably externally threaded 
as shown at 10 to engage the complementary internal 
threads of the upwardly extending sleeve 11 which to 
gether with the tubular member 9 forms the outer shell 
of the valve structure. As will be more apparent there 
inafter the various ports 12 located about the periphery of 
the sleeve 11 are adapted to vent the interior of the shell 
to the atmosphere. 
The upper extremity of the sleeve 11 is preferably ex 

ternally threaded as shown at 13 to engage comple 
mentary internal threads in the base of the mask as 
sembly 3. 
The bellows element or the like 14, which is securely 

affixed and sealed in any suitable conventional manner to 
the upper surface of the ?ange portion 9a of the tubular 
member 9 and extends upwardly therefrom, is similarly 
secured to the lower surface of the disk member 15 which 
is slidably positioned within the sleeve 11. The annular 
groove 16 in the base of the disk member and the annular 
boss 9b on the upper extremity of the tubular member 
9 supports and guides the helical compression spring 17 
between the disk and the tubular member and as will be 
more apparent hereinafter normally biases the disk to 
ward its uppermost position in the sleeve member. The 
step portion 90 between the ?ange portion of the tubular 
member and the boss thereon is preferably provided to 
separate the bellows element from the helical spring and 
maintain the relative concentiric disposition shown 
therebetween. 
The inner surface of the sleeve 11 is preferably threaded 

as at 18 to engage the complementary external threads 
of the annular member or the like 19 which extends down 
wardly into the chamber formed by the sleeve. The lower 
extremity of the annular member 19 is preferably beveled 
as shown at 20 to provide the annular valve seat for the 
complementary and juxtaposed beveled upper edge of the 
disk member 15. In this way as will be more apparent 
hereinafter a substantially airtight seal is normally main 
tained between the interior of the annular member 19 
and the atmosphere through ports 12 in the sleeve 11. 
The disk-shaped diaphragm check valve element or the 

like 21 preferably includes the axially disposed stem ele 
ment 22 which extends downwardly from the lower sur 
face of the check valve element and passes through the 
centrally located aperture 23 in the disk member 15. The 

A preferred embodiment of the present invention is I 
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?anged extremity 24 of the valve stem 22 is adapted to 
allow limited movement of the check valve with respect 
to the disk member 15 but prevent its complete disen 
gagement from the aperture 23 formed therein. 

air from the ?exible conduit 8 and the supply source not 
shown in the drawing connected thereto is permitted dur 
ing the inhalation portion of the respiratory cycle. 
As shown in the drawing the upper surface of the disk 

member 15 is preferably raised or embossed as at 25 to 
cooperate with the downwardly angulated peripheral ex 
tremity of the check valve 21 so as to provide an im 
proved seal thereat. g 

In operation during the inhalation portion of the respir 
ltory cycle the helical compression spring 17 causes the 
beveled portion of the surface of the disk member 15 to 
securely engage the annular valve seat formed by the 
annular member 19 and to isolate the interior of the 
mask from communication with the atmosphere through 
the ports 12 in the sleeve 11. As the individual wearing 
the mask begins to inhale the suction thus created to 
gether with the relatively small pressure at which the air 
from its supply source is maintained, lifts the check valve 
21 from the embossed upper surface of the disk member 
15 and allows air to ?ow from the source through the 
perforations 15a into the mask with practically negligible 
resistance. When, however, the individual begins to ex 
hale the pressure of the exhaled air causes the check 
valve 21 to again scat itself upon the annular embossed 
portion of the disk member and to seal off communica 
tion between the interior of the mask and the air or gas 
supply source. The pressure of the exhaled‘air or gas 
also causes the entire disk member 15 to be moved down 
wardly against the bias of the helical spring 17 such that 
the exhaled gases are vented to the atmosphere through 
the ports 12 in the sleeve 11. 

It is to be understood that although the above described 
valve assembly is particularly useful with the various 
forms of breathing equipment for masks and the like, it 
could also be used as a combination valve for any other 
suitable purpose without departing from the spirit or 
scope of the present invention. 

Obviously many modi?cations 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 
practiced otherwise than as speci?cally described: 

In this > 

vway as will be more apparent hereinafter the ?ow of 

4 
What is claimed ist 
1. In respiratory apparatus a valve which respectively 

vents exhaust tidal gases of a pulmonar subject to the 
atmosphere and admits a fresh supply of gas from a suit 
able source during alternate exhalation and inhalation 
portions of the respiratory cycle said‘valve comprising a 
valve housing, said housing having a port which connects 
the interior of the housing with the atmosphere; means 

- forming a valve seat within the housing; a valve member 
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within the housing which normally engages the valve seat 
and subdivides the interior of the housing into a pair 
of chambers and which has an aperture therethrough that 
interconnects the chambers, one of the said chambers being 
an inlet chamber adapted to receive a fresh supply of gas 
and the other said chamber being an outlet chamber com 
municating with the port in the valve housing during the 
exhalation portion of the respiratory cycle; ?exible means 
connected between the valve member and the internal 
peripheral surface of the housing and arranged to seal 
off the inlet chamber from the port in the housing; spring 
means for normally biasing the valve member towards 
its valve seat engaging position; and a diaphragm-type 
check valve which is adapted to move toward and away 
from a sealing engagement with the apertured valve mem 

‘ her. 
2. A valve according to claim 1 further including means 

for limiting movement of the check valve away from the 
disk member. 
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