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[57] ABSTRACT 

A breathing apparatus having a breathing mask which 
consists of an outer mask provided with eye pieces 
and an inner mask enclosing the mouth and the nose. 
A gas chamber is connected with the mask and is di 
vided into two rooms. A ?rst room comprises an inlet 
valve and is in direct gas ?uid communication with the 
space between the outer and the inner mask, and a 
second room comprises an outlet valve and a mem 
brance for controlling the inlet valve and is in direct 
gas ?uid communication with the space inside the 
inner mask. 

2 Claims, 4 Drawing Figures 
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BREATHING APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention refers to a breathing apparatus 
with a breathing mask which comprises an outer mask 
provided with eye ,pieces and an inner mask which is 
adapted to conduct the breathing gas to and from a 
user of the apparatus. Furthermore it is assumed that 
the breathing apparatus is of the kind in which the 
breathing mask is connected with a gas chamber having 
an outlet valve, a control membrane and an inlet valve 
controlled by the membrane. ‘ ‘ . 

When using breathing masks it has been found that it 
is desirable to let the inhalation gas flow past the eye 
pieces in order to prevent dimming of the eye pieces 
with moisture. Breathing masks intended for breathing 
in a noxious atmosphere have for this reason been pro 
vided with separate inhalation valves and exhalation 
valves so that the inhalation gas has been caused to pass 
through an inhalation valve in the outer mask, past the 
eye pieces and then into the inner mask through non 
return valves on the inner mask. The exhalation gas has 
been conducted directly from the inner mask to the 
surrounding atmosphere through the exhalation valve. 
These known breathing masks have a comparatively 
high breathing resistance due to the combined re 
sistance of the inhalation conduits, the inhalation 
valves and turbulence. 

Breathing devices to be used both for breathing in a 
noxious atmosphere and for diving under water have 
been provided with‘a common inhalation and exhala 
tion valve designed as a double valve. in this way it has 
become possible to mount the outlet valve near the 
pressure sensitive means of the breathing regulator so 
that they are not actuated by different'pressures atdif 
ferent positions during diving under water. Breathing 
devices of'this kind comprise a common gas chamber 
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for the inhalation gas and the exhalation gas, said ' 

chamber also comprising an inlet valve and an outlet 
valve. In said gas chamber, however, the fresh inhala 
tion gas is mixed with remainders of the exhalation gas 
which has stayed in the gas chamber. Since the exhala 
tion gas always comprises of a comparatively‘ large 
amount of moisture this arrangement has great disad 
vantages in case of gas flushing the eye pieces of the 
outer mask. The gas intended to flush pastthe eye 
pieces has in fact to be dry and the necessityto keep 
the gas dry is‘ especially important when the breathing 
mask is to be used ‘at low temperatures. 

BRIEF SUMMARY OF THE INVENTION 

By the present invention the above indicated draw 
back is eliminated and furtheron the advantage is ob 
tained that the inhalation resistance is reduced. This 
result has been obtained by dividing the gas chamber 
into two rooms which are substantially separated from 
each other. One room comprises the inlet valve and is 
in direct connection with the space between the outer 
mask and the inner mask, while the other room com 
prises the control m'embrane and the exhalation valve 
and is in direct connection with the space inside the 
inner mask. 
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2 
DETAILED DESCRIPTION 

There follows a detailed description of a preferred 
embodiment of the invention, together with accom 
panying drawings. However, it is to be understood that 
the detailed description and accompanying drawings 
are provided solely for the purpose of illustrating a 
preferred embodiment and that the invention is capa 
ble of numerous modi?cations and variations apparent 
to those skilled in the art without departing from the 
spirit and scope of the invention. 

FIGS. 1 and 2 are diagrammatic sectional plan views 
of a portion of previously known breathing devices; 

FIG. 3 is a diagrammatic sectional plan view of a por 
tion of an apparatus according to the invention; and 

FIG. 4 is a diagrammatic sectional plan view of a por 
tion of a modi?cation of the breathing apparatus ac 
cording to the invention. 

With a gas chamber of the present invention the need 
of a combined exhalation and inhalation valve is 
eliminated. in this way the production of the mask is 
simplified and furthermore the function becomes more 
reliable since the number of movable parts has been 
reduced. 
Another advantage of the breathing apparatus ac 

cording to the invention consists therein that it can be 
provided with simple means for controlling the 
breathing pressure so that an overpressure, called “ 
safety pressure" can be upheld in the mask both during 
inhalation and exhalation. This result can be obtained 
by applying an adjustable load on the membrane which 
actuates the inlet valve. Furthermore, the outlet valve 
can be arranged on the membrane. v 

v'ln a modified embodiment of the breathing ap 
paratus according to the invention a connection is pro 
vided between the two rooms. in this way only a minor 
flow of fresh gas is caused to flush past the eye pieces 
and thereupon to pass into the inner mask. In this em 
bodiment the inhalation gas will certainly comprise a 
part of the gas previously exhaled, but this is of no im 
portance with regard to the dimming of the eye pieces 
with moisture, since this part of the inhalation gas does 
not pass the eye pieces. _ 

FIG. 1 shows a breathing apparatus with an outer 
mask 4, and an inner mask 5. The space between the 
masks 4 and 5 is supplied with breathing gas from a gas 
chamber 1 through an inlet valve 2. The inhalation gas 
?ushes past the eye pieces 8 on the outer mask 4 and 
into the inner mask 5 through non-return valves 6. The 
exhalation gas leaves the inner mask 5 through an out 
let valve 3 and an outlet 9. This previously known ap 
paratus is rather complicated and has a great number of 
movable parts. Furthermore it is suitable only for 
breathing in a noxious atmosphere. 

FIG. 2 shows a previously known breathing ap 
paratus which can be used both for diving under water 
and for breathing in a noxious atmosphere. It is pro 
vided with an inner mask 5 and an outer mask 4. This 
breathing apparatus has a gas chamber 1 provided with 
an inlet 16 for the breathing gas. This inlet may com 
prise an inlet valve controlled by means of a lever 17, 
by. a membrane mounted in a chamber 18. The 
chamber 18 may also comprise outlets for the 
breathing gas. In the connecting conduit between the 
gas chamber 1 and the space inside the outer mask and 

‘ inside the inner mask a double valve 7 is arranged 
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which allows the inhalation gas to pass at the periphery 
of the double valve 7 and which allows the exhalation 
gas to pass a latch formed member at the central part of 
the double valve 7. This function has been indicated by 
un?lled arrows for the inhalation gas and ?lled arrows 
for the exhalation gas. Thus, the inhalation gas passes 
the eye pieces 8 and then reaches the inner mask 5 
through the non-return valves 6. 

in the breathing apparatus shown in FIG. 2 a 
remainder of the exhalation gas will stay in the gas 
chamber 1. This remainder will be mixed with the fresh 
gas and thereupon reach the space between the inner 
mask 5 and the outer mask 4. Since the exhalation gas 
is comparatively moist condensation will deposit above 
all on the eye pieces 8, especially if the temperature 
outside the mask is low and this will render the sight 
through the glasses dif?cult. 

ln order to remedy this drawback with regard to the 
moist inhalation gas the breathing apparatus according 
to the invention has been designed as shown in FlGS. 3 20 

and 4. The gas chamber 1 has been divided into two ' 
rooms 12 and 13 by means of a wall 14. ‘The room 12 
comprises an inlet valve 19 which may be loaded by a 
spring 20 and which is controlled by a membrane 21 in 
the chamber 18 over a lever 17. The membrane 21 is 
provided with openings 22 which are covered by an 
‘outlet valve 23. The exhalation gas reaches the sur 
rounding through holes 24 in a lid 25. The outlet valve 
23 may be formed by a rubber disk which is connected 
with the membrane 21 at the center so that the exhala 
tion gas may pass at the periphery of the exhalation 
valve 23. - 7 

As a result of the dividing of the gas chamber 1 into 
two rooms 12 and 13_by means of the wall 14 only dry 
inhalation gas may pass the eye pieces 8, while all the 
exhalation gas passes directly from the inner mask 5 to 
the outlet in connection with the room 13. 
The breathing apparatus shown in FIG. 4 is identical 

with the one shown in FIG. 3 but has been completed 
with a direct connection between the rooms 12 and 13 
in the form of a hole 15 in the wall 14. The major part 
of the fresh gas passes into the room 13 since a‘certain 
over pressure is present in the room 12. The entire ex 
halation flow passes into the room 13. Due to the over 
pressure in the room 12 a certain flow of fresh gas is 
caused to pass the eye pieces 8 and thereupon into the 
inner mask, said flow of gas being sufficient to prevent 
deposition of moisture'ontheeye pieces. ' 
During the inhalation a certain underpressure is 

created inside the membrane 21. The difference in 
pressure which occurs over the membrane gives a force 
which actuates the’inlet valve 19 over the lever 17 so 
that a ?ow of gas is supplied to the user of the ap 
paratus. The inhalation valve is so designed that a cer 
tain underpressure under the membrane gives a certain 
?ow of gas. During the inhalation a fall of pressure ap 
pears in the inlet conduits and the inlet valves which 
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4 
directs the inhalation gas from the inhalation valve past 
the eye pieces and into the inner mask. 

in the previously known breathing devices compris 
ing a separate exhalation valve as shown in FIG. 1 or 
with a common gas chamber for the inhalation gas and 
the exhalation gas according to FIG. 2 an unnecessary 
great inhalation resistance occurs. This is due to the 
fact that the underpressure inside the inner mask, in 
order to give the desired underpressure under the con 
trol membrane, has to be equal to the sum of the un 
derpressure under the membrane, the flow resistance in 
the outer mask and the valve resistance of the inner 
mask. ’ 

In the breathing apparatus according to the present 
invention this increased inhalation resistance has been 
eliminated since the inner mask is in direct connection 
with the control membrane through a conduit which 
also may be used as a exhalation conduit. In the ap 
paratus according to the invention no flow of gas oc 
curs in the conduit between the inner mask and the 
control membrane during the inhalation and ac 
cordingly there is no fall of pressure in said conduit. 
As is apparent from the FIGS. 3 and 4 the flow of gas 

to the inner mask through the conduits and the valves 
takes place under the influence of the pressure in the 
supply conduit 26 connected to the inlet 16. Ac 
cordingly the fall of pressure in these conduits and 
valves cannot in?uence the inhalation resistance. This 
may also be expressed in such a way that the inhalation 
gas due to the pressure in the supply conduit 26 is 1 
blown through the inlet valve and the conduits to the 
inner mask, whereby the resistance of the inner mask 
itself is eliminated. 
What is claimed is 
1. Breathing apparatus with a breathing mask com 

prising an outer mask and an innermask, the outer 
mask being provided with eye pieces and the inner 
mask for enclosing the mouth and nose of the user of 
the apparatus, and further comprising a gas chamber 
connected with the breathing mask, a wall dividing the 
gas chamber into a ?rst and second room, the first 
room comprising an inlet valve and being in direct gas 
?uid connection with the space between the outer 
mask and the inner mask, the second room being in 
direct gas ?uid connection with the ‘space inside the 
inner mask, air inlet means opening into said ?rst'room 
and outlet means opening into from said second room, 
a control member disposed in said second room 
between said inlet means and outlet means, an outlet 
valvedisposed between said control member and said 
outlet means, a lever connecting the member and the 
inlet valve for controlling the inlet valve, said lever 
being hinged in said wall and having one part in said 
?rst room and another part in said second room. 

2. Breathing apparatus as claimed in claim ‘1 in which 
a hole in the wall forms a direct connection between 
the ?rst and the second room. 

* Ill * > * * 
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