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ABSTRACT: A valve for an arti?cial respiration apparatus 
formed by a tubular member and wall members extending 
radially therefrom and forming an annular chamber at one end 
of the tubular member. A diaphragm is secured within the an 
nular chamber and extends across the tubular member, within 
the tubular member the diaphragm has a wedge-shaped con 
?guration with a slot at its end. Exhaust openings are provided 
through the wall members. When the valve is used in ad 
ministering oxygen to a person, the slit in the diaphragm opens 
permitting the oxygen to ?ow therethrough. However, when 
the person exhales, the slit in the diaphragm is closed and the 
exhaled air passes between the diaphragm and the tubular 
member into the annular chamber and then out through the 
exhaust openings. The exhaust openings are provided with 
covers at the exterior of the valve so that air can only pass out 
wardly. 





a and the diaphragm itself has 
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VALVE FOR ARTIFICIAL RESPIRATION APPARATUS 

This is a continuation of application Ser. No. 464,098, filed 
June I5, 1965, and since abandoned, ‘ 
The present invention relates to a valve for an arti?cial 

respiration apparatus which comprises a valve‘body which has 
a central inlet, passage through which air or oxygen may be 
conducted in one direction to the lungs of a patient, and which 
contains a ?exible diaphragm for closing ‘this inlet passage 
when the patient exhales the air through the valve in the op 
posite direction. Adjacent to this diaphragm, the valve body 
has at least one lateral opening for discharging the exhaled air, 

a normally substantially wedge 
shaped extension, the outer end 'of which forms a narrow edge 
and is provided ,with a slot which is normally closed, but 
opened when air or oxygen entering through the inlet passage 
passes through this slot toward the lungs of the patient. 
There is a known valve of the‘ above-mentioned type which 

has the disadvantage that, if the breathing passages of the pa 
tient are seriously obstructed, the fresh air or oxygen will not 

' pass into the lungs of the patient, but‘will flow out through the 
lateral opening which is provided for'dischargingthe air which 
is exhaled by the patient. The person operating ‘the respiration 
apparatus may then assume erroneouslyjthat the patient is 
continuously supplied with fresh air or oxygen, although ac 
tually this air or oxygen escapes uselessly to the outside. 
, It is an object of the present invention to provide an im 
proved valve of the above-mentioned type which does not per 
mit the fresh air or oxygen to escape to the outside when the 
breathing passages of a patient are considerably obstructed, 
but which insures that, as soon as the patient again starts to 
breathe, the spent air which the patient exhales will ‘be im 
mediately discharged to the outside. This object is attained ac- ‘ 
cording to the invention by providing the valve body adjacent 
to the substantially wedge- haped extension of the diaphragm 
with an annular shoulder in which‘several outlet apertures are 
provided through which the air which is" exhaled by the patient 
?ows to the outside, and by providing the‘ diaphragm with a 

, corresponding shoulder which extends outwardly from the 
wedge-shaped extension and is pressed by the pressure of the 
fresh air or oxygen against the inside of the shoulder of the 
valve body so that the‘out‘let apertures are thereby closed and 
the freshair or oxygen is prevented from escaping to the out~ 
side’. If the valve according to the invention is‘, for example, 
connected to a compressible elastic bag into which fresh air or 
oxygen is alternately drawn and then expelled therefrom 
through the valve, this ‘bag cannot be compressed since the air 

‘ or oxygen cannot escape therefrom if the breathing passages 
of the patient are too obstructed to permit this air or oxygen to 
be forced into his lungs. The mere fact that the tightly ?lled 
bag cannot be compressed is therefore a clear indication that 
the breathing passages of the patient are too obstructed to per 
mit fresh air or oxygen to be passed into his lungs, if, however, 
the patient suddenly starts to breathe and to exhale spent air, 
the strong pressure ‘of the exhaled air not only closes theslot in 
the wedge-shaped extension of the diaphragm so that the 
spent air cannot pass into the elastic bag, but it also lifts the 
shoulder of the diaphragm off the inner side of the shoulder of 
the valve body so that the outlet apertures of the latter are un 
covered and the air which is exhaled by the patient can flow 
freely through these apertures to the outside. 
The inner edge of the shoulder of the valve body may be 

designed so as to form a valve seat on which the shoulder of 
the diaphragm will engage at all times during the operation of 
the valve, except when the patient exhales, so as to seal the 
valve chamber tightly toward the outside. According to 
another feature of the invention, this shoulder of the valve 
body is preferably designed so that its inner annular edge pro 
jects slightly in the ‘axial direction beyond the plane of the 
inner surface of the shoulder itself and thus toward the 
shoulder of the diaphragm. This has the advantage that, when 
fresh air or oxygen passes through the'valve from the elastic 
bag, the shoulder of the diaphragm will not only be applied 
more reliably against the valve seat itself which is formed by 

25 

35 

45 

50 

60 

65 

.70 

75 

2 
the‘projecting annular edge of the shoulder of the valve body, 
but that the shoulder of the ?exible diaphragm will then even 
enfold this projecting annular edge. This is due to the fact that 
the surface area of the ?exible diaphragm which is acted upon 
by the pressure of the fresh air or oxygen is considerably larger 
than the surface area of the valve seat. The sealing effect will 
therefore be attained not only by the engagement of the 
diaphragm with the actual valve seat itself, that is, the project 
ing annular end surface of the shoulder of the valve body, but 
also by the engagement of the diaphragm with the lateral sides 
of this projecting valve seat. Consequently, there is not possi 
bility that even a part of the‘fresh air or oxygen from the 
elastic bag might escape to the outside‘ in the event that it can 
not be forced into the lungs of the patient because of a con 
siderable obstruction of his breathing passages. 
The features and advantages of the present invention will 

become more clearly apparent from the following detailed 
description thereof which is to be read with reference to the 
accompanying drawings, in which: 
H6. 1 shows an axial section of a valve according to the in 

vention in the inactive position; . 
H6. 2 shows a cross section which is taken along the line 

ll-ll of HO. 1; 
FIG. 3 shows an axial section of the valve according to FIG. 

I in the position when air or oxygen is being blown through 

the valve; while 
FIG. 4 shows an axial section of the valve according to H6. 

1 in the position when spent air which is exhaled by a patient is 
being discharged through the valve to the outside. 

Referring to the drawings, the valve according to the inven 
tion comprises a valve body which consists of two parts 1 and 
‘2 which are screwed together at 3. Both of these parts 1 and 2 
are provided with outer angular ?anges 4 and 5, the ends of 
which face each other and are separated by an annular gap 6 
into which the edge portion around an opening of an elastic 
bag of an artificial respiration apparatus, not shown, may be 
inserted and tightly clamped by the ?anges 4 and 5. When this 
bag is being compressed, the air or oxygen contained therein 
may normally be expelled through the valve and the connect 
ing tube of a face mask so as to pass into the‘lungs of the pa 
tient carrying this mask. The two parts 1 and 2 of the valve 
body may consist of a transparent thermoplastic. Part 1 of the 
valve body is provided with inlet apertures 7 for the fresh air 
or oxygen which is expelled from the elastic bag, while the 
part 2 is provided with a tubular extension 8 which is to be 
connected preferably by a ?exible tube, to the face mask 
which is applied at least over the mouth and nose of the pa 
tient. The upper wall of the part 2 which carries the tubular 
extension 8 forms on the latter an annular shoulder 9 in which 
a plurality of outlet apertures 10 are ‘provided which are 
covered on the outer side by an elastic ring 20, for example. of 
rubber, which is connected at its inner edge to the valve body. 
The lower inner edge of the wall of the tubular extension 8 and 
of the shoulder 9 projects slightly beyond the inner surface of 
the shoulder itself into the valve chamber 12 and forms an an 

nular valve seat 11. 
The valve chamber 12 contains a diaphragm of an elastic 

plastic which is tightly secured and sealed along its peripheral 
edge at 14 to the lower part 1 of the valve body. This 
diaphragm 13 has an annular shoulder 15 to which a wedge 
shaped extension 16 is connected which terminates into a 
small slot 17 which is normally closed. When the valve is in its 
inactive position, as shown in FIGS. 1 and 2, the annular 
shoulder 15 of the diaphragm 13 engages upon the annular 
valve seat 11. i 

If the elastic bag to which the valve is connected is being 
compressed, the air or oxygen contained in this bag ?ows in 
the direction as shown by the arrows 18 in FIG. 3 through the 
apertures 7 and through the slot 17 which is thereby opened 
automatically, and then to and through the face mask into the 
lungs of the patient. The pressure of the air or oxygen not only 
opens the slot 17 but also presses the annular shoulder 15 
against and around the annular valve seat 11 so that not only 
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the inner side of the diaphragm 13 but also the inside of the tu 
bular extension 8 of the valve body are closed toward the out 
let apertures 10 and thus to the outside. If the breathing 
passages of the patient are so seriously obstructed that no air 
or oxygen will flow into his lungs, the elastic bag will remain in 
the tightly ?lled condition. This fact immediately indicates to 
the person who operates the respiration apparatus that no air 
or oxygen is forced into the lungs of the patient or is inhaled 
by the patient. 

lf, however, the patient again starts to breathe, the spent air 
which he exhales ?ows in the direction of the arrows 19, as 
shown in FIG. 4, and thereby closes the slot 17 and presses the 
diaphragm 13 downwardly into the position according to FIG. 
4, whereby its annular shoulder 15 is separated from the annu 
lar valve seat 11 and also from the inner wall of the tubular ex 
tension 8 and the shoulder 9 of the valve body so that the 
spent air may then pass freely through the apertures 10 to the 
outside by lifting the elastic ring 20. Since the slot 17 is then 
tightly closed, the spent air cannot pass into the elastic bag to 
which the valve is connected. 

if because of unforeseen reasons an underpressure occurs at 
the side of the valve which is normally the pressure side, the 
patient will be protected from inhaling the outside air which 
might be contaminated or harmful for other reasons, since the 
outlet apertures 10 through which such air could possibly flow 
are then covered up and tightly closed by the elastic ring 20. 
Although my invention has been illustrated and described 

with reference to the preferred embodiment thereof, 1 wish to 
have it understood that it is in no way limited to the details of 
such embodiment but is capable of numerous modi?cations 
within the scope of the appendedclaims. 

lclaim: 
l. A valve for an arti?cial respiration apparatus for supply 

ing air or oxygen into the lungs ofa patient, comprising an axi 
ally extending tubular member forming a passageway extend 
ing between a ?rst opening at one end of said tubular member 
and a second opening at the opposite end thereof, a ?rst wall 
member connected to and extending radially outwardly from 
said tubular member at said one end thereof, a ?at second wall 
member disposed in spaced parallel relationship with and 
secured to said ?rst wall member and forming therewith an an 
nular chamber laterally encircling said one end of said tubular 
member and in communication with the passageway 
therethrough, said second wall member located adjacent to 
and axially outwardly from the ?rst opening of said tubular 
member, said second wall member extending transversely 
across said one end of said tubular member and having at least 
one centrally located aperture therethrough for admitting air 
or oxygen into the valve for ?ow through said passageway, an 
annular valve seat formed by the juncture of said tubular 
member and said ?rst wall member, a resilient diaphragm ex 
tending transversely across said passageway through said tu 
bular member, said diaphragm having an inactive position and 
a plurality of valving positions within said passageway, said 
diaphragm comprising a radially outer annular shaped ?rst 
section positioned within said annular chamber between the 
parallel surfaces of said first and second wall members and 
secured at its radially outer periphery between said ?rst and 
second wall members and arranged to engage said valve seat 
in one of said valving positions of said diaphragm and a second 
section disposed radially inwardly of and attached to said ?rst 
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section and positioned across said passageway in axial align 
ment with said aperture in said second wall member, at least a 
portion of the surface of said second section arranged to form 
a normally closed ori?ce when said diaphragm is in the inac~ 
tive position and said second section arranged in one said valv 
ing position to be displaced in the direction of said second 
opening from the inactive position for opening said orifice and 
in another said valving position to be displaced in the opposite 
direction from the inactive position for closing said ori?ce and 
in such position said?rstsection of said diaphragm is in con 
tact with and supported by said second wall member, exhaust 
openings in said ?rst wall member communicating between 
said annular chamber and the exterior of said valve, said 
diaphragm being responsive to ?uid pressure differentials in 
said chamber for movement between the different valving 
positions, whereby in the passage of air or oxygen through said 
aperture in said second wall member to said second opening 
said diaphragm contacts the valve seat closing off the passage 
between said second opening and said exhaust openings and 
opening theori?ce in said diaphragm for providing ?ow of air 
or oxygen to and through the second opening in said tubular 
member, and if the flow through the valve is reversed entering 
said second opening the orifice in said diaphragm is closed and 
the reverse flow passes through the passageway between the 
side of said diaphragm facing said second opening and said tu 
bular member and entering into said annular chamber and ex 
iting through the exhaust openings in said ?rst wall member. 

2. A valve, as set forth in claim 1, wherein said second sec 
tion of said diaphragm has a wedge-shaped con?guration 
secured about its radially outer periphery to the inner 
periphery of said ?rst section and extending therefrom axially 
through said passageway toward said second opening with said 
ori?ce therein located at the end of said second section ad 
jacent said second opening. 

3. A valve, as set forth in claim 1, wherein means are ar 
ranged for closing said exhaust openings against the flow of 
?uid into said chamber from the exterior of said valve but per 
mitting reverse flow through said exhaust openings. 

4. A valve as set forth in claim 1, wherein said ?rst and 
second wall members are formed of a transparent ther 
moplastic material whereby the disposition of the diaphragm 
within the chamber formed by said wall members can be 
viewed from the exterior of said valve. 

5. A valve as set forth in claim 1, wherein means are secured 
to said ?rst and second wall members for attaching an elastic 
bag of an arti?cial respiration apparatus thereto for supplying 
air or oxygen to the aperture through said second wall 
member for its passage through the valve. ' 

6. A valve as set forth in claim 1, wherein said ?rst and 
second wall members are threaded into engagement with one 
another. 

7. A valve, as set forth in claim 1, wherein said annular valve 
seat comprises a protuberance extending in the axial direction 
of said passageway from said ?rst wall member toward said 
second wall member. ‘ 

8. A valve, as set forth in claim 7, wherein said protube 
rance being positioned adjacent said one end of said 
passageway and extending therefrom toward said diaphragm. 

9. A valve, as set forth in claim 7, wherein the radially inner 
surface of said protuberance being coextensive with the inner 
surface of said passageway. 


