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(54) Emergency breathing device adapted to enable breathing below a mass of snow

(57) An emergency breathing device, adapted to en-
able breathing below a snow mass, comprises a mouth-
piece (14) connected to an intake duct (22) and to an
exhaust duct (24, 28) opening into a discharge zone re-
mote from the inspiration zone, that are associated with
a valve unit (16) comprising respective one-way valves
(30, 32) to allow air to be inhaled only through the intake
duct (22) and air to be exhaled only through the exhaust
duct (24, 28). The valve unit (16) comprises a unitary
body (18, 26, 42) defining a first connection (20) to be
connected to the mouthpiece (14), a second and a third
connections (22a, 24a) associated with the intake duct
(22) and with the exhaust duct (24, 28), respectively. The
valves (30, 32), which are of the slideable shutter type,
are formed in part by the second and the third connec-
tions s (22, 24), and are directed to opposite directions,
so that when one of them (30, 32) is open, the other one
(32, 30) is closed.
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Description

[0001] The present invention refers to emergency
breathing devices having the aim of allowing a person
entrapped below a snow mass, typically formed as a re-
sult of an avalanche, to breathe while waiting for the res-
cue.
[0002] Emergency breathing device are known, for ex-
ample from FR-2 696 915, which comprise a mouthpiece
that is connected through a pipe, with an oxygen or air
tank arranged in a support structure intended to be worn
by a user, such as a backpack. Although these devices
may allow a relatively high breathing autonomy, they are
mainly heavy and cumbersome, so that they turn out to
be uncomfortable and little adapted to be transported by
a hiker or a skier.
[0003] On the other hand, it is known that a consider-
able volume of the snow mass of an avalanche, approx-
imately its 50-85%, consists of air. In spite of this, the
most of the persons swept by an avalanche die owing to
asphyxia even if their airways are not directly obstructed
by the snow. This is mainly caused by the fact that a
recirculation of the air lacks in the snow volume that sur-
rounds the head of a person swept by an avalanche, who
can only breathe the air that is close to his mouth, which
however becomes saturated of carbon dioxide in a few
minutes.
[0004] In particular, the invention relates to an emer-
gency breathing device having the features mentioned
in the preamble of appended claim 1.
[0005] Breathing devices of the type defined above are
known, that are adapted to allow a person to breathe
below a snow mass by using the air contained in the snow
surrounding her.
[0006] For example, US-5 490 501 relates to a gar-
ment, such as a poncho or similar, provided with a breath-
ing device that comprises a mouthpiece connected to a
pair of one-way valves through a fork pipe, which valves
are respectively associated with an inspiration chamber
and with a discharge chamber spaced from the inspira-
tion chamber.
[0007] EP-998 959 describes an emergency breathing
device that can be associated with a jacket, comprising
a flexible pipe provided with a mouthpiece at a first end
thereof. At an intermediate zone of the pipe, a pocket
filled in by a porous material is formed, having the function
of an inspiration chamber, in which a valve unit is re-
ceived, including two one-way intake valves connected
to the pipe. Moreover, a one-way exhaust valve is pro-
vided close to a second end of the pipe, at the side op-
posite to the mouthpiece with respect to the inspiration
chamber. The device allows a user to inhale air through
the intake valve unit, and to exhale the inhaled air through
the exhaust one-way valve and the respective duct. The
one-way valves used are preferably of the flexible dia-
phragm or "duckbill" known type.
[0008] EP-1 790 386 describes a backpack provided
with an emergency breathing device that comprises a

flexible pipe partially extending in the cavity of transport
of the backpack, one end of which, that is associated with
one shoulder strap, projects out from the backpack and
is provided with a mouthpiece, while its opposite end is
connected with a discharge opening formed in the wall
of the cavity of transport of the backpack. A valve unit
comprising a pair of one-way valves, particularly of the
"duckbill" type, is associated with an intermediate portion
of the pipe, and is arranged in a pocket of the backpack,
in order to allow air to be inhaled from the inside of the
pocket, and the exhaled air to be discharged through the
discharge opening of the backpack, that is into a zone
spaced with respect to that from which air is inhaled.
[0009] Although the known breathing devices men-
tioned above may allow a user to breathe below the snow
of an avalanche, by virtue of the fact that air is inhaled
from a zone spaced from that in which the exhaled air,
that is rich of carbon dioxide, is discharged, they are
scarcely reliable and however susceptible of improve-
ments.
[0010] In fact, the shutters of the valves used in the
known valve units are of the flexible type, therefore con-
stituted by a material that can be deformed. However, it
is known that the capacity of a material to be deformed
depends on the ambient temperature, and that such ca-
pacity is reduced as the temperature decreases. Conse-
quently, in the presence of the typically harsh tempera-
tures of a snow mass, the bending capacity of the valve
shutters of the known documents can turn out to be con-
siderably reduced. Moreover, humidity in the air exhaled
by the user can condense close to the valves and freeze
owing to low temperatures, which can easy cause mal-
functioning of the valves with a resulting high risk to jeop-
ardize breathing of the user. In particular, the valves com-
monly used in the known devices mentioned above are
on the whole little effective in the use with low tempera-
tures that can be found below a snow mass. Moreover,
the structure of such valve units is usually fractionsd and
little compact as well as usually complex, which causes
the risk of damaging in the case in which the user is swept
by an avalanche.
[0011] In view of overcoming the drawbacks men-
tioned above, the subject of the invention is an emergen-
cy breathing device of the type defined in the appended
claims.
[0012] By virtue of the invention, particularly by virtue
of the fact that the valve unit of the device comprises a
unitary body defining a first connection to be operatively
connected to the mouthpiece, for the selective passage
of the air incoming and outcoming with respect to the
valve unit, respectively exhaled and inhaled by the user,
a second connection associated with the intake duct, and
a third connection associated with the exhaust duct,
wherein said one-way valves are of the slidable shutter
type, are partially formed by said second and third con-
nection of the body, and are directed to opposite direc-
tions, whereby when one of them is opened the other
one is closed, it is possible to made a compact and re-

1 2 



EP 2 620 181 A1

3

5

10

15

20

25

30

35

40

45

50

55

sistant valve unit the operation of which is practically not
sensitive to low temperatures, to all advantage of prac-
tice, safety and reliability in use.
[0013] According to a preferred feature of the inven-
tion, the shutters of the one-way valves of the valve unit
consist of balls, preferably made by a low density plastic
material, such as polypropylene (PP) or polyoxymethyl-
ene (POM).
[0014] In this manner, the structure of the valves of the
valve unit is simple and inexpensive to be manufactured.
[0015] According to an other preferred feature, said
body defines respective valve seats for the shutters of
the one-way valves, as well as abutment members, at
the side opposite to said valve seats, to stop sliding of
said shutters.
[0016] In this manner the structure of the device of the
invention is particularly simple and compact, which helps
in making it strong and reliable, and in limiting at the same
time its manufacturing costs.
[0017] The subject of the invention is also a support
structure that can be worn by a user, to which a breathing
device according to the invention is connected.
[0018] Further characteristics and advantages of the
invention will ensue from the following detailed descrip-
tion, provided purely as a non-limitative example, and
referred to the appended drawings that show a preferred
embodiment thereof, in which:

- figure 1 is a schematic front elevational view of an
emergency breathing device according to the inven-
tion.

- figure 2 is a perspective exploded view of a portion
of the device of figure 1, provided with a mouthpiece,

- figure 3 is a perspective exploded view of a portion
of the device of figure 1 provided with a valve unit,
with the relevant members,

- figures 4 and 5 are similar sectioned front elevational
views of the portion of the device of figure 2 in the
assembled condition, showing two opposite opera-
tional conditions of the device, and

- figure 6 is a schematic perspective view showing a
support structure that can be worn by a user, to which
a breathing device according to the invention is fixed.

[0019] With reference to the figures, an emergency
breathing device according to the invention, indicated 10
in its whole, is intended to allow a user U to breathe below
the snow mass of one avalanche, while waiting for the
rescue.
[0020] The device 10 comprises a first flexible pipe 12
to which an end 14a of a mouthpiece holder 14 is con-
nected at a first end thereof. The mouthpiece holder 14
has another end 14b to which a removable mouthpiece
15 is connected, typically made of a plastic material such
as silicone, that is intended to be inserted into the mouth
of the user U and has a pair of projecting appendages
15a (only one of which can be seen in figure 2) to be
engaged by the teeth of the user U, in order to facilitate

holding thereof.
[0021] The opposite end 12b of the first pipe 12 is con-
nected to a unitary valve unit 16, the body of which in-
cludes a series of elements connected to each other and
that, in particular, comprises a first and a second one-
way or check valves, indicated 30 and 32 in the drawings,
that will be described in detail in the following.
[0022] The body of the unit 16 comprises a funnel-
shaped member 18, typically of a plastic material such
as polypropylene, having a first end from which a tubular
connector 20 extends to be connected to the end 12b of
the pipe 12, and a second inside hollow end having a
substantially elliptic profile.
[0023] The body of the unit 16 comprises also a double
tube member 26, preferably made of the same material
of the member 18, constituted by a pair of intake and
exhaust tubular ducts 22 and 24, respectively, arranged
substantially parallel and side by side, each of which has
a shaded connection end 22a, 24a.
[0024] Although both such connection ends 22a and
24a can be connected with respective pipes in order to
divide the inspiration zone from the discharge zone in
which they open, respectively, it is sufficient that only one
of them be provided with a respective pipe with the aim
of spacing such inspiration and discharge zones. For ex-
ample, and according to the embodiment shown in the
figures, only the connection 24a of the duct 24 is con-
nected to the end 28a of a respective flexible pipe 28,
the opposite end 28b of which is spaced from the con-
nection end 24a. As an alternative, at least one portion
of an auxiliary pipe (not shown), of a type analogou to
the pipe 28, is connected to the connection end 22a.
[0025] The one-way valve 30, of the type provided with
a freely slidable shutter, that preferably consists of a ball
34, is associated to the duct 22.
[0026] In an analogous manner, a one-way valve 32,
also of the type provided with a freely slidable shutter,
that preferably consists of a ball 36 equal to the ball 34,
is associated to the duct 24.
[0027] An annular narrowing is provided inside the duct
22, for example formed by moulding the member 26, in
order to make a valve seat 38 for the ball 34, while at
least a projection 40 radially extends from the inner sur-
face of the wall of the duct 24, which constitutes an abut-
ment member for the ball 36.
[0028] A plate member 42 is interposed between the
funnel-shaped member 18 and the double tube member
26, also of a plastic material, the plan shape of which
corresponds to the elliptic profile of the member 18 and
to the profile of the end of the element 26 opposite to the
connections 22a and 24a. A pair of substantially circular
openings 43a and 43b are formed in the member 42,
which are intended to be arranged, in the assembled con-
dition of the body of the unit 16, at positions respectively
concentric with the axis of the ducts 22 and 24. In par-
ticular, the opening 43a has at least one radial projection
44 adapted to constitute an abutment member for the
ball 34 that is inserted with a clearance in the duct 22,
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while the opening 43a has a reduced diameter with re-
spect to that of the duct 24, and constitutes a valve seat
46 for the ball 36 that is inserted with a clearance in the
duct 24.
[0029] Moreover, an elliptic gasket 27 is interposed be-
tween the funnel-shaped member 18 and the plate mem-
ber 42, while respective annular gaskets 29 are inter-
posed between the double tube member 26 and each of
the ducts 22 and 24.
[0030] The members 18, 42 and 26 are rigidly fixed so
as to constitute a strong and compact unitary body, by a
pair of screws 31 and respective nuts 33, which screws
31 engage coaxial holes formed at corresponding posi-
tions of the various members 18, 42 and 26. As an alter-
native, the members 18, 42 and 26 can be mutually fixed
by other connection means known per se, such as, for
example, pin-shaped snap and removable fastening
members.
[0031] Preferably, the ball-shaped shutters 34 and 36
are made by a low density plastic material, such as poly-
propylene (PP) or polyoxymethylene (POM), in order to
be very lidht, with the aim of reducing at the most their
inertia, as well as the weight of the unit 16. In practice,
the weight of the balls 34 and 36 is in the range between
0.5 and 1.5 g, and it is preferably about 1 g.
[0032] Moreover, a tumbling and polishing surface
treatment is conveniently carried out on the ball-shaped
shutters 34 and 36, to so as to improve their impact re-
sistance (that, in the practical case, is about 16
kg·cm/cm2) and hardness (about 110, in the Rockwell
scale).
[0033] Since in the two one-way valves 30 and 32 the
respective valve seats 38, 46 and the respective stop
members 40, 44 are mounted on opposite sides, the
valves 30 and 32 are directed to opposite directions.
[0034] As a result of the fact that the ball-shaped shut-
ters 34 and 36 are assembled with a clearance in the
respective ducts 22 and 24, the ball 34 is free to slide
between its valve seat 38 and the stop member 44, while
the ball 36 is free to slide between its valve seat 46 and
the stop member 40. When the device 10 is not used for
breathing, the balls 34 and 36 undergo continual move-
ments owing to the movements of the user, as a result
of the clearance between the balls 34 and 36 and the
respective ducts 22 and 24, which movements allow, on
the one hand, possible air with condensation contained
inside the valve unit 16 to be freely discharged from the
device 10 and, on the other hand, locking of the balls 34
and 36 to be prevented the in the event of freezing.
[0035] According to an alternative embodiment not
shown in the figures, the balls 34 and 36 are associated
with elastic return means, in particular consisting of care-
fully-gauged coil springs arranged in the respective ducts
22 ann 24, in order to hold such balls, in the rest condition
of the valves 30 and 32, in a substantially middle position
between the respective valve seats 38, 46 and the rele-
vant abutment members 44, 40.
[0036] Moreover, the surface of the valve seats 38 and

46 that faces the balls 34 and 36 and is intended to be
contacted by such balls, can be made in order to be not
flat, in particular in order to have a toothed or corrugated
shape, in such a manner that the balls 34 and 36, in their
condition in which they rest on the seats 38 and 46, define
a series of substantially punctiform contact zones. In this
manner, in the event of freezing of the valves 30 and 32,
the small contacts between the balls 34 36 and the re-
spective seats 38, 46 can be easily broken as a result of
a minimum movement of the balls 34, 36.
[0037] The flexible pipes 12 and 28 used in the device
10 are conveniently made of an elastomeric material so
as to have "anti-throttling" characteristic, in order to avoid
that their cross-section may be obstructed as a result of
bending. For this purpose, the pipes 12 and 28 have their
inner wall substantially smooth and the outer wall provid-
ed with a series of corrugations the cross-section of which
is substantially trapezoidal in a plane parallel to the axis
of the same pipes, so as to limit flexibility of such pipes
as a result of the mutual resting of the flanks of adjacent
corrugations.
[0038] To connect in a reliable and safe manner the
ends 12b and 28a of the pipes 12 and 28 with the duct
20 and with the connection end 24a, the duct 20 and the
end 24a are provided with a zone having a narrow cross-
section to be engaged by a corresponding annular inner
projection of the ends 12b and 28a. Moreover, auxiliary
annular bands (not shown) of polyamide are preferably
used, which are fastened outside the pipes 12 and 28a
at respective circumferential grooves formed on the nar-
row cross-sections of the duct 20 and the connection end
24a, in order to prevent any possibility of accidental re-
moval of said pipes. These bands are conveniently cov-
ered by a sheath (also not shown) of thermo-shrinking
plastic material.
[0039] The device 10 is preferably associated with a
support structure, such as a shoulder-belt harness 50 or
any support member of a type known per se adapted to
be worn by the user U, to enable it to be transported and
to allow, if necessary, the user to put quickly to the mouth
the mouthpiece 15 connected to the mouthpiece holder
14. In particular, the support structure 50 is provided with
connection means 52 of a type known per se, generically
shown as hangers in figure 6, in order to allow the device
10 and its members to be fixed so as to be firmly withheld
on the structure 50. Such connection means 52 could be
conveniently made by removable connection means of
the Velcro® type.
[0040] Moreover, the valve unit 16, the pipe 28 and a
portion of the pipe 12 are preferably covered by a textile
casing (not shown) fixed to the structure 50, which con-
stitutes a member of partial protection for the device 10.
This textile casing can be so shaped as to form a storing
pocket to allow the mouthpiece holder 14 and the respec-
tive mouthpiece 15 to be housed when they are not used
by the user U.
[0041] An anti-storm mask (not shown) is conveniently
associated with the mouthpiece holder 14 or to the end
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12a of the pipe 12 for protecting the face of the user U,
which is typically made of a textile or similar material, and
is provided with connection means that consist of an
opening or a holding member of a type known per se,
adapted to be engaged by the mouthpiece holder 14 or
by the end 12a. The opposite ends of the mask are pro-
vided with mutual connection members, for example of
the Velcro® type, in order to allow such a mask to be
secured in an adjustable manner to the head of the user,
behind his neck. This mask allows the user to hold the
mouthpiece 15 and the respective mouthpiece holder 14
in a more reliable manner, in the event of an avalanche.
[0042] In the use of the device 10, when, for example,
the user U believes that an avalanche risk may occur in
proximity of his path, he put into his mouth the mouth-
piece 15 and press the appendages 15a between his
teeth. In the case in which the protection mask is asso-
ciated with the mouthpiece holder 14 and/or with the end
12a of the pipe 12, the user U connects the opposite ends
of the mask behind his neck, so as to obtain a still more
reliable connecticn of the mouthpiece 15. The user can
therefore inhale air from the mouthpiece 15 through the
pipe 12 and the intake duct 22 of the unit 16 (according
to arrows A of figures 4 and 6) since, during the inhaling
step, the one-way valve 30 is in its open condition in
which its spherical shutter 34, owing to low pressure
caused by inhaling, contacts the abutment member 44
and is spaced from the seat 38. In this circumstance, the
valve 32 is in its closed condition, since its ball-shaped
shutter 36, owing to low pressure caused by inhaling,
engages the respective seat 46 and remains spaced from
the abutment member 40.
[0043] In the subsequent exhaling step, the user U dis-
charges air by the mouthpiece 15 through the pipe 12,
the exhaust duct 24 of the unit 16 and the pipe 28 (arrows
B of figures 5 and 6). In this case, the one-way valve 30
is in its closed condition, owing to pressure exerted as a
result of exhaling, in which the ball-shaped shutter 34
engages the seat 38 and is spaced from the abutment
member 44, while the valve 32 is in its open condition,
with its ball-shaped shutter 36 spaced from the respective
seat 46 and resting on the abutment member 40, as a
result of the pressure exerted by exhaling.
[0044] At the end of the use of the device 10, the user
removes the mouthpiece 15 and, in the case in which the
above mentioned storing pocket is associated with the
possible textile casing of the device 10, he houses the
mouthpiece 15 and the respective mouthpiece holder 14
in this pocket till a new use.

Claims

1. Emergency breathing device, particularly to enable
breathing below a snow mass, comprising a mouth-
piece (14, 15) to be used by a user (U), which is
connected to an air intake duct (22) for inhaling air
from an inspiration zone, and to an exhaust duct (24,

28) for exhaling air to a discharge zone remote from
the inspiration zone, which ducts are associated with
a valve unit (16) comprising respective one-way
valves (30, 32) to allow the user (U) to inhale air by
the mouthpiece (14, 15) only through the intake duct
(22), and to exhale air by the mouthpiece (14, 15)
only through the exhaust duct (24, 28),
characterized in that said valve unit (16) comprises
a unitary body (18, 26, 42) defining a first connection
(20) to be operatively connected to the mouthpiece
(14, 15), for the selective passage of the air incoming
and outcoming with respect to the valve unit (16),
respectively exhaled and inhaled by the user (U), a
second connection (22a) associated with the intake
duct (22), and a third connection (24a) associated
with the exhaust duct (24, 28), wherein said one-way
valves (30, 32) are of the slidable shutter type, are
partially formed by said second and third connection
(30, 32) of the body (16), and are directed to opposite
directions, whereby when one of them is opened the
other one (32, 30) is closed.

2. Device according to claim 1, characterized in that
the shutters of the one-way valves (30, 32) of the
valve unit (16) consist of balls (34, 36).

3. Device according to claim 1 or 2, characterized in
that said balls (34, 36) are made by a low density
plastic material, such as polypropylene (PP) or poly-
oxymethylene (POM) .

4. Device according to claim 3, characterized in that
the weight of said balls (34, 36) is in the range be-
tween 0.5 and 1.5 g.

5. Device according to claim 3 or 4, characterized in
that a tumbling and polishing surface treatment is
carried out on said balls (34, 36).

6. Device according to any one of claims 1 to 5, char-
acterized in that said body (16) defines respective
valve seats (38, 44) for the shutters (34, 36) of the
one-way valves (30, 32), as well as abutment mem-
bers (40, 46), at the side opposite to said valve seats
(38, 40), to stop sliding of said shutters (34, 36).

7. Device according to claim 6, characterized in that
the body (16) comprises a substantially funnel-
shaped first member (18) to which said first connec-
tion (20) is associated.

8. Device according to claim 6 or 7, characterized in
that the body (16) comprises a second member (26)
defining a pair of substantially parallel integral tubu-
lar members adapted to constitute said second and
third connection (22a, 24a), the second connection
(22a) having an inner valve seat (38) and the third
connection (24) having at least an inner abutment
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member (40) adapted to stop sliding of the respective
shutter (36).

9. Device according to claims 7 or 8, characterized in
that a third member (42) is interposed between the
first and the second member (18, 26) of the body
(16), said third member (42) being adapted to form
at least an abutment member (44) to stop sliding of
the shutter (34) of one one-way valve (30), and a
valve seat (46) for the other one-way valve (32).

10. Device according to any one of claims 6 to 9, char-
acterized in that the valve seats (38, 46) of said
one-way valves (30, 32) have a non flat, in particular
toothed or corrugated, surface that faces the respec-
tive shutter 34, 36), so that the shutters (34, 36), in
their condition in which they rest on the respective
seats (38, 46), define a series of substantially punc-
tiform contact zones.

11. Device according to any one of claims 6 to 10, char-
acterized in that said one-way valves (30, 32) com-
prise elastic return means, preferably consisting of
springs, associated with the respective shutters (34,
36) in order to hold them, in the inactive condition of
the valves (30, 32), in a substantially middle position
between the respective valve seat (38, 46) and the
respective abutment member (44, 40).

12. Device according to any one of claims 1 to 11, char-
acterized in that respective flexible service pipes
(12, 28) extend between said first connection (20)
and the mouthpiece (14, 15), as well as between the
third connection (24a) and the zone in which exhaled
air is discharged, which pipes have their inner wall
substantially smooth and their outer wall corrugated.

13. Device according to claim 12, characterized in that
the corrugated outer wall of said pipes (12, 28) com-
prises a series of annular corrugations the cross-
section of which, with respect to the axis of the pipes
(12, 28), is substantially trapezoidal so that flexibility
of the pipes (12, 28) is limited as a result of the mutual
resting of the flanks of adjacent annular corrugations.

14. Device according to claim 12 or 13, characterized
in that said pipes (12, 28) are fixed to the respective
connections (20, 24) of the valve unit (16) and of the
mouthpiece (14, 15) by outer annular bands of a plas-
tic material, to prevent accidental removal of said
pipes (12, 28) from the respective connections (20,
24a).

15. Device according to any one of claims 1 to 14, char-
acterized in that it comprises an anti-storm mask
of textile or similar material, close to the mouthpiece
(14, 15), which can be secured to the head of the
user (U) by adjustable connection means, and is pro-

vided with a formation adapted to be engaged by
said mouthpiece (14, 15) or by a portion of the breath-
ing device (10) close to it.

16. Support structure adapted to be worn by a user, par-
ticularly of the harness type, characterized in that
it is provided with connection means to withhold an
emergency breathing device (10) according to any
one of claims 1 to 15.

17. Structure according to claim 16, characterized in
that it comprises a casing of textile or similar mate-
rial, adapted to cover the valve unit (16) and at least
one portion of said flexible pipes (12, 28), said casing
preferably including a storing pocket for housing the
mouthpiece (14, 15).
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