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ABSTRACT OF THE DISCLOSURE 
A mask which can be supplied either from the Sur 

rounding atmosphere through a filter cartridge or with a 
respirable gas and the device comprises a canister fitted 
with a valve-seat for connecting the mask to the Sur 
rounding atmosphere, a valve which is applied elastically 
against the valve-seat with slight pressure, a spring which 
exerts on the valve an additional force which tends to 
apply the valve against its seat and which is sufficient to 
balance the overpressure of respirable gas with respect 
to the surrounding atmosphere, and a mechanism for 
rendering the spring inoperative. 

The present invention is directed to an exhalation de 
vice for respiratory masks. It is known that a protective 
mask or respirator should allow the exhaled air to pass 
through an outlet valve as soon as the pressure within 
the mask exceeds the pressure of the surrounding atmos 
phere by a predetermined difference. 
Two types of respiratory masks are in common use. 

In one type, which will be referred-to hereinafter as 
"isolating masks, the face-piece is supplied with a re 
spiratory mixture at a pressure which is distinctly higher 
than that of the surrounding atmosphere (the over-pres 
sure being usually between 20 and 50 mm. H2O) in order 
to prevent the penetration of toxic gases or dust particles 
from the atmosphere through the face-piece at any loca 
tions in which leak-tightness is faulty. In the second type 
of respiratory mask, or so-called "filtering' masks, the 
face-piece is supplied from the surrounding atmosphere 
through a filter cartridge and an inlet valve which opens 
under the action of the reduced pressure or partial vac 
uum which is developed within the mask as a result of 
inhalation by the wearer. 

In order to prevent any waste of the respiratory mix 
ture, the exhalation device of "isolating" masks must be 
calibrated so as to remain closed as long as the pressure 
within the mask does not exceed the pressure of the at 
mosphere by a few millimeters of water in addition to 
the supply overpressure. An exhalation device of this type 
would not be suitable for use in "filtering' masks inas 
much as it would induce considerable respiratory discom 
fort in these masks, in which the exhalation device must 
open as soon as the pressure inside the mask becomes 
higher than the ambient pressure. In short, the devices 
which are designed for filtering masks are not suitable 
for isolating masks inasmuch as they would permit leak 
age of the respiratory mixture, and the devices for "iso 
lating” masks are not comfortable for use under "filter 
ing' conditions. 

However, in a number of different applications and 
especially in the nuclear industry, it often happens that 
the same operator is obliged either for safety reasons or 
flexibility of use to make use of a filtering mask on some 
occasions and an isolating mask on other occasions. Up 
to the present time, it was necessary either to change the 
face-piece or to utilize in all cases an isolating mask ex 
halation device, with the resulting difficulties in breathing 
which are experienced by the wearer. 
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2 
The present invention is intended to provide an exhala. 

tion device for a respiratory mask which can be supplied 
either from the surrounding atmosphere through a filter 
cartridge or with a respirable gas which is at overpressure 
with respect to said atmosphere. The invention is especial 
ly characterized in that the device comprises a canister 
fitted with a valve-seat for connecting the interior of the 
mask to the atmosphere, a valve which is elastically ap 
plied against the valve-seat with slight pressure, elastic 
means adapted to cooperate with the valve so as to eX 
ert thereon an additional force which tends to apply said 
valve against its seat and which is of Sufficient intensity 
to balance said overpressure with respect to the surround 
ing atmosphere, and a mechanism for releasing said elastic 
eaS. 

The invention also extends to masks which are fitted 
on the one hand with a device for supplying a respiratory 
mixture and a filter cartridge for supplying the mask 
from the surrounding atmosphere which can be empolyed 
alternatively through a suction device and, on the other 
hand with an exhalation deivce as hereinabove defined. 
The invention also consists in other arrangements which 
are preferably employed at the same time in conjunction 
with the preceding but which can be employed independ 
ently thereof. 
A better understanding of the invention will be gained 

by consideration of the following description of one form 
of execution which is given by way of non-limitative ex 
ample, reference being made to the accompanying draw 
ings, in which: 

FIG. 1 is a view in elevation of an exhalation device 
as shown in the isolated condition; 

FIG. 2 is a view of the device taken in cross-section 
on a plane which passes through its axis, the parts being 
shown in the position occupied for the purpose of opera 
tion with an "isolating' mask; 

FIG. 3, which is similar to FIG. 2, shows the parts in 
the position occupied for the purpose of operation with a 
“filtering' mask; 

FIG. 4 is a view in cross-section of the device of FIG. 
1 with the top removed, a number of parts being only 
partly shown for enhanced visibility of other parts located 
beneath; 

FIG. 5 is a detail view of the check valve and is in 
tended to show the deformation to which said valve is 
subjected when in position and at rest within the device. 

FIG. 6 is a view of a prior art mask showing the loca 
tion of the exhalation device or valve. 
The device which is shown in FIGS. 1 to 4 comprises 

a canister A in which is mounted a normally-closed valve 
B. The casing A comprises a cylindrical body 6 which is 
secured in leak-tight manner to a skirt 10 of the face 
piece C by means of a fastening collar 8 (as shown in 
FIGS. 2 and 3) and a cover 12. Said cover has a cylindri 
cal skirt and a convex base 14 pierced by a series of uni 
formly spaced apertures 16. The skirt is provided with 
a circular internal boss 18 for engaging the cover 12 
within a channel 20 of the body 6. 
The top face of the canister body 6 has a circular rib 

of rounded transverse section which constitutes a valve 
seat 22, said seat being adapted to surround a communi 
cation passageway between the interior of the face-piece 
C and the cover 12. The exhalation or outlet valve is 
formed by the combination of said seat 22 and a gate 
24 which is composed of a stem 26 and a flat diaphragm 
32. The stem 26 has a narrowed portion 28 which is 
stationarily fixed in a recess formed in a hub of the body 
which is joined to the peripheral portion by means of 
three arms 30. The arms 30 are adapted to retain a screen 
34 which is placed between the diaphragm 32 and the 
interior of the face-piece C (as shown in FIGS. 2, 3 
and 4). 
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The valve-seat 22 and recess in which the stem 26 is 
imprisoned have a relative axial location such that, when 
the gate 24 is in position, the diaphragm 32 is slightly 
deformed, as is apparent from FIG. 5 which shows the 
amplitude a of the deformation. The natural elasticity 
of the material constituting the gate thus tends to apply 
said gate against the seat 22 with a force which can be of 
a very low order. 
There are also fitted in the cover 12 elastic means 

which tend to increase the force with which the dia 
phragm 32 of the gate 24 is applied against its seat 22 
(as shown in FIGS. 2 and 3). These means comprise a 
cup 36 provided in the central portion with three aper 
tures for the passage of air to the surrounding atmos 
phere. The axial displacement of said cup 36 is guided 
by three rectilineal bosses 38 formed on the skirt of the 
cover 12 and disposed at an angle of 120 relatively to 
each other. A spiral spring 40 which is compressed be 
tween the bottom 4 of the cover 12 and the cup 36 
serves to apply this latter against the periphery of the 
diaphragm 32. 
The cup 32 is rigidly fixed by any suitable means such 

as the screws 44 which are shown in FIGS. 1 to 4 to a 
control ring 46 which is adapted to slide over the outer 
cylindrical wall of the skirt of the cover 12. 
The L-shaped guide slots which are formed in the 

skirt of the cover 12 permit the sliding motion of the 
Screws 44; when the ring 46 is oriented in such a manner 
that the screws 44 are placed in that portion of the slots 
48 which is parallel to the axis (as shown in FIGS. 1 and 
2), the spring 40 thrusts back the cup 36 towards the gate 
24 and adds its tension to the elasticity of the gate so 
as to shut off the outlet valve. On the other hand, when 
the ring 46 is raised and oriented so as to lock the screws 
44 in that portion of the guide slots 48 which is per 
pendicular to the axis, the spring 40 cannot produce 
action on the gate 24 (as shown in FIG. 3). 
The operation of the device is apparent from the fore 

going description and will therefore be discussed only 
in brief outline. 
When the ring 46 is free (as shown in FIG. 2), the 

spring 40 applies said ring against the edge of the dia 
phragm 32. The force exerted by the spring 40 which is 
added to the elasticity of the diaphragm is sufficient to 
maintain the outlet valve in the closed position as long 
as only the normal Supply overpressure of the mask is 
exerted on the diaphragm. It is only when the overpres 
Sure produced by the breath exhaled by the wearer is 
higher than the normal overpressure that the outlet valve 
opens to release the exhaled air. 
When the wearer of the mask has to operate this latter 

as a "filter,” using filter cartridge 51 (FIG. 6) for example 
in order to switch from one point of supply of respira 
tory mixture 50 (FIG. 6) to another, it is merely neces 
Sary in that case to remove the ring 46 and to rotate 
this latter to a slight extent in order to lock it in posi 
tion (as shown in FIG. 3). The cup 36 which is main 
tained in the top position retains the spring 40. The outlet 
valve is then free and the diaphragm 32 rises in the 
case of very low values of overpressure within the mask 
with respect to the ambient pressure, thereby preventing 
any difficulty in breathing. Moreover, the diaphragm 32 
is capable of reversal (position shown in chain-dotted 
lines in FIG. 3) in order to permit high flow rates. 
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4. 
What I claim is: 
1. An exhalation device for respiratory masks, com 

prising a canister, a valve-seat in said canister forming 
a passageway connecting the interior of the mask to the 
atmosphere, a valve elastically applied against said seat 
with slight pressure, resilient means cooperating with 
said valve to exert thereon an additional force applying 
Said valve against its seat, mechanism for releasing said 
resilient means and freeing said valve therefrom, said 
resilient means being a spring interposed between said 
canister and a cup bearing on Said valve, said bearing 
cup being rigidly fixed to a control ring slidably mounted 
on the outer wall of the canister said releasing mechanism 
locking said ring on said canister in a position in which 
Said cup does not bear on said valve. 

2. A device in accordance with claim 1, said cup and 
Said ring being coupled by screws passing through L 
shaped slots in Said canister, said slots having a circular 
portion cooperating with said screws providing said re 
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lease mechanism. 
3. A respiratory mask comprising an exhalation de 

vice in accordance with claim 2, wherein said mask can 
be supplied either from the surrounding atmosphere 
through a filter cartridge or with a respirable gas which 
is at overpressure with respect to the atmosphere, and 
wherein said additional force is of sufficient intensity to 
balance said overpressure with respect to the surround 
ing atmosphere. 

4. A respiratory mask in accordance with claim 3, 
Wherein said mask comprises a device for supplying a 
respiratory mixture and a filter cartridge for supplying air 
from the surrounding atmosphere which can be em 
ployed alternately through a suction device whereby the 
interior of the mask can be connected either to the 
respiratory-mixture supply or to the filtered-air supply. 

5. An exhalation device for respiratory masks com 
prising a canister, a gas passageway in said canister con 
necting the interior of the mask to the atmosphere, a 
valve seat in said canister, a closure member cooporating 
With Said valve seat to open and close said gas passage 
Way in response to changes of gas pressure within the 
mask, means resiliently biasing said member to a posi 
tion in which said passageway is closed, supplementary 
biasing means movable between a first position in which 
said means resiliently act on said closure member to addi 
tionally bias said member to its closed position and a 
Second position in which said means disengage said 
closure member, and manually actuable control means 
for moving said supplementary biasing means between 
Said first and second positions and locking said supple 
mentary biasing means in said second position. 
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