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Description

TECHNICAL FIELD

[0001] The subject matter described herein relates to
a coupling device for a breathing apparatus.

BACKGROUND

[0002] Self-contained breathing apparatus are used in
many fields, for example, as fully portable compressed
air breathing apparatus having a compressed air cylin-
der. In such cases, breathing gas (e.g., air) flows out of
a pressure cylinder as the breathing gas source through
a system of tubes or hoses, which are equipped with
shut-off and control devices, to a regulator.
[0003] A typical use for such fully portable breathing
apparatus is as compressed air breathing apparatus for
use by firefighters or for industrial applications. Industrial
applications, for example, in a petrochemical plant, in-
volve providing protection against toxic gases, particu-
larly hydrogen sulfide. In such cases it can particularly
be necessary for the breathing apparatus to be small and
lightweight in design so that they will not hinder an es-
cape. However, because chemical plants are becoming
increasingly larger, a wearer of an apparatus may need
to switch out his breathing gas source and attach a new
compressed gas cylinder, for example.
[0004] Coupling devices for breathing apparatus are
known from BE 529 261 A1, US 4 949 745 A, US-A 3
777 771 and US-A 4 378 028.

BRIEF SUMMARY

[0005] The invention provides a coupling device for a
breathing apparatus comprising a connecting device
which is inseparably connected to a regulator hose and
at least two couplers, wherein each of the at least two
couplers comprises a male coupling piece and a female
coupling piece, wherein each male coupling piece can
be connected to the female coupling piece, wherein the
male coupling piece and / or the female coupling piece
is connected to the regulator hose which is arranged with
a regulator, wherein the male coupling piece has a flow
check valve, the flow check valve comprises a housing
of the male coupling piece, and the flow check valve has
a lifter supported by a spring; the housing transitions to-
ward the line end into a tubular section, in which a lifter
is arranged as part of the flow check valve, the lifter is
encompassed by the tubular section and is arranged ax-
ially movable therein, the lifter projects out of an opening
at the end of the housing and at the end of the lifter which
is opposite the opening, a conical section of the lifter is
pressed by a spring against an also conical section of
the housing, and an annular seal is arranged in the con-
ical section of the lifter, furthermore the section of the
lifter projecting out of the opening has a cruciform or po-
lygonal cross-section.

[0006] In an embodiment the coupling device compris-
es at least one male coupling piece that is connected to
the breathing gas line, which is connectable to a breath-
ing gas source.
[0007] In a further embodiment the connecting device
is embodied as Y-shaped, T-shaped, or particularly freely
configurable in terms of direction, wherein on each of the
legs of the connecting device, the male coupling piece
with the flow check valve can be arranged.
[0008] For a better understanding of the embodiments,
together with other and further features and advantages
thereof, reference is made to the following description,
taken in conjunction with the accompanying drawings.
The scope of the invention will be pointed out in the ap-
pended claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0009] Example embodiments are illustrated in the
drawings, in which:

Fig. 1 illustrates a breathing apparatus with one em-
bodiment of a coupling device;

Fig. 2 illustrates an enlarged illustration of another
embodiment of the coupling device;

FIG. 2A illustrates an enlarged illustration of another
embodiment of the coupling device;

Fig. 3 illustrates a sectional view along a coupling
piece of an embodiment of a connecting piece in the
closed position;

Fig. 3A illustrates a front view of a coupling piece
according to Fig. 3; and

Fig. 4 illustrates a sectional view of a coupling piece
according to Fig. 3 in a flow through position.

DETAILED DESCRIPTION

[0010] It will be readily understood that the compo-
nents of the embodiments, as generally described and
illustrated in the figures herein, may be arranged and
designed in a wide variety of different configurations in
addition to the described example embodiments. Thus,
the following more detailed description of the example
embodiments, as represented in the figures, is not in-
tended to limit the scope of the embodiments, as claimed,
but is merely representative of example embodiments.
[0011] Reference throughout this specification to "one
embodiment" or "an embodiment" (or the like) means that
a particular feature, structure, or characteristic described
in connection with the embodiment is included in at least
one embodiment. Thus, the appearance of the phrases
"in one embodiment" or "in an embodiment" or the like
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in various places throughout this specification are not
necessarily all referring to the same embodiment.
[0012] Furthermore, the described features, struc-
tures, or characteristics may be combined in any suitable
manner in one or more embodiments. In the following
description, numerous specific details are provided to
give a thorough understanding of embodiments. One
skilled in the relevant art will recognize, however, that
the various embodiments can be practiced without one
or more of the specific details, or with other methods,
components, materials, et cetera. In other instances, well
known structures, materials, or operations are not shown
or described in detail to avoid obfuscation.
[0013] A wearer of a breathing apparatus may need to
switch out his breathing gas source and attach a new
compressed gas cylinder, for example. A problem ad-
dressed by the various embodiments is therefore that of
providing a coupling device that will enable a rapid switch-
ing from one breathing gas source to another. Embodi-
ments provide a coupling device, certain features of
which are described throughout. The scope of the
claimed invention is provided in the claims.
[0014] Fig. 1 illustrates components of a fully portable,
self-contained breathing apparatus 100. The breathing
gas - in this example air - is stored under a pressure of
approximately 300 bar in a breathing gas cylinder 1 as
the breathing gas source. The pressurized breathing gas
is conducted to a pressure reducing valve 2 at a mean
pressure of between 5 and 10 bar, and is conducted via
an intermediate pressure line 3 to the regulator 4. The
regulator 4 reduces the pressure to ambient pressure
and is connected to a mask 5 for the apparatus wearer.
With a suitable design of the regulator 4, the delivery of
the breathing gas is adapted to the needs of the appa-
ratus wearer.
[0015] In many cases, it is expedient for the apparatus
wearer to have the option of connecting to different
breathing gas sources 1. This eventuality can occur, for
example, when the breathing gas cylinder 1 is empty and
another must be connected. It may also be necessary
for the apparatus wearer to connect to a stationary source
of breathing gas - at least temporarily.
[0016] Therefore, the embodiment of a coupling device
illustrated in Fig. 1 comprises a connecting device 10 and
two couplers 11, 12 for breathing gas sources 1. In prin-
ciple, more than two couplers 11, 12 can also be provid-
ed. Each coupler 11, 12 comprises a male coupling piece
11a, 12a and a female coupling piece 11b, 12b, wherein
each male coupling piece 11a, 12a can be connected to
a female coupling piece 11b, 12b (see Fig. 2). In what
follows, the term coupler 11, 12 is also used to refer to a
piece comprising a male coupling piece 11a, 12a and a
female coupling piece 11b, 12b.
[0017] The connecting device 10 in the embodiment
illustrated in Fig. 1 has a Y-shape. The base of the con-
necting device 10 is connected securely, i.e., insepara-
bly, to the regulator hose 20.
[0018] Breathing gas lines 3, 6 can each be coupled

via couplers 11, 12 to the two legs of the Y-shaped em-
bodiment of the connecting device 10. A detachable con-
nection with the intermediate pressure line 3 and there-
fore with the first breathing gas source 1 is produced by
means of a first coupler 11a, 11b. In this case, a coupling
of the second coupler 12a, 12b is open, i.e., there is no
connection to a second breathing gas source.
[0019] The connecting device 10 is therefore arranged
securely at the location in the breathing apparatus 100
that receives the breathing gas, since it is inseparably
connected to the line that leads to the regulator 4. There-
fore, the pressurized gas cylinder 1 can be easily uncou-
pled using the first coupler 11a, 11b when a new breath-
ing gas cylinder 1 or a different breathing gas source 1
has been connected with the second coupler 12a, 12b.
A faster and safer exchange of devices is thereby pos-
sible. When the breathing apparatus is used as an es-
cape apparatus, for example, the apparatus wearer
would leave the empty breathing gas cylinder 1 and the
pressure reducing valve 2 behind.
[0020] Particularly when a breathing apparatus 100 is
used for industrial applications, for example, as an es-
cape apparatus in a petrochemical plant, such a use can
be expedient. For such an escape application, the pres-
surized gas cylinder 1 would be smaller in design than
in the basic illustration of Fig. 1.
[0021] Each of the male coupling pieces 11a, 12a has
a flow check valve 13, 14, so that the breathing gas line
3, 6 to the regulator 4 is closed off when no breathing
gas source 1 is connected. In the illustrated embodiment,
the flow check valves 13, 14 are located on the side that
has the regulator 4. In alternative embodiments, they can
also be located on the side that has the lines 3, 6. This
means that the male coupling pieces 11a, 12a and female
coupling pieces 11b, 12b can be arranged as desired, in
principle.
[0022] In one embodiment, the couplers 11, 12 have
an added function which makes attaching a new breath-
ing gas source 1 safer. In this function, two contact stages
are implemented for connection of the male coupling
pieces 11a, 12a. In a first contact stage, the flow check
valve 13, 14 is opened slightly, allowing a small amount
of breathing gas to flow through, thereby removing any
harmful gases (e.g., hydrogen sulfide, cyanide, etc.) that
may be present in the surrounding air under certain cir-
cumstances from the area around the couplers 11, 12,
before, in a second contact stage, a connection is pro-
duced between breathing gas source 1 and regulator 4,
which allows breathing gas to be supplied. Small
amounts of harmful gas that have collected in the area
around the couplers 11, 12 are thereby prevented from
being conducted to the regulator 4 once the new breath-
ing gas source 1 has been connected. One embodiment
of a male coupling piece 11a, 12a with a flow check valve
13, 14 is shown in Fig. 3.
[0023] In principle, different variants for flushing the
coupling area by means of the described two contact
stages are conceivable. For instance, in a first contact
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stage, the breathing gas from a first breathing gas source
1 (e.g., a nearly empty pressurized gas cylinder) can be
used for flushing. It is also possible to use the gas from
the new second breathing gas source in the first contact
stage. A combination of these two options is also con-
ceivable, in which the flushing gas would come from both
breathing gas sources.
[0024] Fig. 2 shows the integration of a connecting
piece 10 with the regulator 4, in an enlarged illustration
of the configuration of Fig. 1. The connecting device 10
is inseparably connected to the regulator hose 20. In this
case, the connecting device 10 is embodied as Y-
shaped. In alternative embodiments, it can also be em-
bodied as T-shaped. Also possible are variants in which
the connecting device 10 has freely configurable cou-
plers, particularly more than two, in a forked or comb-
shaped arrangement. The attachments can also be in-
terchangeable. In all embodiments, two lines 3, 6 can be
coupled to the respective male coupling pieces 11a, 12a
of the connecting device 10. In this embodiment, the two
female coupling pieces 11b, 12b can be connected to
male coupling pieces 11a, 12a, each having a flow check
valve 13, 14, via the connecting device 10.
[0025] In one embodiment, the male coupling pieces
11a, 12a are part of the connecting device 10 while the
female coupling pieces 11b, 12b are securely coupled to
the intermediate pressure lines; more particularly, the
first coupler 11 is connected to the intermediate pressure
line 3 and the second coupler 12 is connected to an aux-
iliary line 6. The intermediate pressure line 3 leads to a
first breathing gas source 1A, not shown here, and the
auxiliary line leads to a second breathing gas source 1B,
not shown here.
[0026] In principle, it is also possible for the female
coupling pieces 11b, 12b to be located on the connecting
device 10 and the corresponding male coupling pieces
11a, 12a on the lines 3, 6, as illustrated in Fig 2A.
[0027] Fig. 3 shows a sectional view of the embodiment
of Fig. 2A wherein a male coupling piece 11a, which is
connected to a line 3 for conducting breathing gas has a
flow check valve 13. The secure and fixed connection of
the male coupling piece 11a to the line 3 is produced by
a housing 30. The housing 30 transitions toward the line
end into a tubular section 31, in which a lifter 32 is ar-
ranged as part of the flow check valve 13. The lifter 32
is encompassed by the tubular section 31 and is arranged
axially movable therein (see the double arrow in Fig. 3).
[0028] The lifter 32 projects out of an opening 33 at the
end of the housing 30. At the end of the lifter 32 which is
opposite the opening 33, a conical section 34 of the lifter
32 is pressed by a spring 35 against an also conical sec-
tion of the housing 30. An annular seal 36 arranged in
the conical section 34 of the lifter 32 keeps pressurized
breathing gas that is in the line 3 in the line 3 when the
lifter 32 is in the position shown; the line 3 is sealed over
the conical sealing surface by the flow check valve 13.
The flow check valve 13 therefore comprises the lifter
32, the conical section 34 of the housing 30 surrounding

it, and the spring 35.
[0029] In the section that projects out of the opening,
the lifter 32 has a cruciform cross-section, as is clear from
Fig. 3A, which shows a front view of the coupling piece
11a. The ribs of the lifter 32, which point radially toward
the wall of the housing 30, support said lifter against the
housing 30, so that the lifter 32 is movable and guided
axially securely in the housing 30. This type of guidance
of the lifter 32 permits low-friction movement, even when
the lifter 32 has been soiled, for example, with sand. In
alternative embodiments, the cross-section of the lifter
32 is embodied as polygonal, particularly triangular or
star-shaped.
[0030] Even though not belonging to the claimed in-
vention, in principle, the seal 36 can also be different in
certain embodiments. For instance, a purely axial seal
36 is also possible, in which an annular seal 36 is ar-
ranged on a surface that is oriented perpendicular to the
longitudinal axis of the lifter 32, and rests on a sealing
surface which is also oriented perpendicular to the lon-
gitudinal axis of the lifter 32.
[0031] Fig. 4 shows the embodiment of the male cou-
pling piece 11a of Fig. 3 in a position in which breathing
gas can flow out of the line 3 (flow through position). For
this purpose, the lifter 32 is pressed in the direction of
the housing 30, so that in the region of the conical section
34 of the housing 30, a gap is formed, through which air
L can escape from the line 3 in the direction of the opening
33. The cruciform embodiment of the front part of the
lifter 32 allows the breathing gas to escape with low re-
sistance. The lifter 32 is moved to this position when the
female coupling piece 11b is first being coupled to the
coupling piece 11a of the connecting device 10. This po-
sition forms the first contact stage wherein the breathing
gas removes any harmful gasses from the female cou-
pling piece 11b. As the coupling pieces 11a and 11b are
pushed further into full mating contact, the second con-
tact stage is reached, such as shown in Fig. 1.
[0032] This disclosure has been presented for purpos-
es of illustration and description but is not intended to be
exhaustive or limiting. Many modifications and variations
will be apparent to those of ordinary skill in the art. The
example embodiments were chosen and described in
order to explain principles and practical application, and
to enable others of ordinary skill in the art to understand
the disclosure for various embodiments with various
modifications as are suited to the particular use contem-
plated.

Claims

1. A coupling device for a breathing apparatus com-
prising a connecting device (10) which is inseparably
connected to a regulator hose (20) and at least two
couplers (11, 12),
wherein each of the at least two couplers (11, 12)
comprises a male coupling piece (11a, 12a) and a
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female coupling piece (11b, 12b), wherein each male
coupling piece (11a, 12a) can be connected to the
female coupling piece (11b, 12b), wherein the male
coupling piece (11a, 12a) and / or the female cou-
pling piece (11b, 12b) is connected to the regulator
hose (20), which is arranged with a regulator (4),
wherein the male coupling piece (11a, 12a) has a
flow check valve (13, 14), the flow check valve (13,
14) comprises a housing (30) of the male coupling
piece (11a, 12a), and the flow check valve (13, 14)
has a lifter (32) supported by a spring (35); the hous-
ing (30) transitions toward the line end into a tubular
section (31), in which the lifter (32) is arranged as
part of the flow check valve (13, 14), the lifter (32) is
encompassed by the tubular section (31) and is ar-
ranged axially movable therein, the lifter (32) projects
out of an opening (33) at the end of the housing (30)
and at the end of the lifter (32) which is opposite the
opening (33), a conical section (34) of the lifter (32)
is pressed by the spring (35) against an also conical
section of the housing (30), and an annular seal (36)
is arranged in the conical section (34) of the lifter
(32), furthermore the section of the lifter (32) project-
ing out of the opening has a cruciform or polygonal
cross-section.

2. The coupling device according to claim 1, charac-
terized in that the at least one male coupling piece
(11a, 12a) is connected to the breathing gas line (3,
6), which is connectable to a breathing gas source
(1).

3. The coupling device according to claim 1 or 2, char-
acterized in that the connecting device (10) is em-
bodied as Y-shaped, T-shaped, or particularly freely
configurable in terms of direction, wherein on each
of the legs of the connecting device (10), the male
coupling piece (11a, 12a) with the flow check valve
(13, 14) can be arranged.

Patentansprüche

1. Koppelvorrichtung für ein Atemgerät, umfassend ei-
ne Verbindungsvorrichtung (10), die untrennbar mit
einem Reglerschlauch (20) verbunden ist, und min-
destens zwei Koppler (11, 12),
wobei jeder der mindestens zwei Koppler (11, 12)
ein männliches Kopplungsteil (11a, 12a) und ein
weibliches Kopplungsteil (11b, 12b) umfasst, wobei
jedes männliche Kopplungsteil (11a, 12a) mit dem
weiblichen Kopplungsteil (11b, 12b) verbunden wer-
den kann, wobei das männliche Kopplungsteil (11a,
12a) und/oder das weibliche Kopplungsteil (11b,
12b) mit dem Reglerschlauch (20) verbunden ist, der
mit einem Regler (4) angeordnet ist,
wobei das männliche Kopplungsteil (11a, 12a) ein
Durchflussrückschlagventil (13, 14) hat, das Durch-

flussrückschlagventil (13, 14) ein Gehäuse (30) des
männlichen Kopplungsteils (11a, 12a) umfasst und
das Durchflussrückschlagventil (13, 14) einen von
einer Feder (35) gestützten Heber (32) hat, das Ge-
häuse (30) zum Leitungsende hin in einen röhren-
förmigen Abschnitt (31) übergeht, in dem der Heber
(32) als Teil des Durchflussrückschlagventils (13,
14) angeordnet ist, der Heber (32) von dem röhren-
förmigen Abschnitt (31) umschlossen und axial be-
weglich darin angeordnet ist, der Heber (32) aus ei-
ner Öffnung (33) an dem Ende des Gehäuses (30)
herausragt, und an dem Ende des Hebers (32), das
der Öffnung (33) gegenüberliegt, ein konischer Ab-
schnitt (34) des Hebers (32) von der Feder (35) ge-
gen einen ebenfalls konischen Abschnitt des Gehäu-
ses (30) gedrückt wird und eine ringförmige Dichtung
(36) in dem konischen Abschnitt (34) des Hebers
(32) angeordnet ist und ferner der Abschnitt des He-
bers (32), der aus der Öffnung herausragt, einen
kreuzförmigen oder polygonalen Querschnitt hat.

2. Koppelvorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass das mindestens eine männli-
che Kopplungsteil (11a, 12a) mit einer Atemgaslei-
tung (3, 6) verbunden ist, die mit einer Atemgasquel-
le (1) verbindbar ist.

3. Koppelvorrichtung nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Verbindungsvor-
richtung (10) Y-förmig oder T-förmig ausgeführt ist
oder insbesondere frei ausgestaltbar ist, was die
Richtung angeht, wobei das männliche Kopplungs-
teil (11a, 12a) mit dem Durchflussrückschlagventil
(13, 14) an jedem der Schenkel der Verbindungs-
vorrichtung (10) angeordnet sein kann.

Revendications

1. Dispositif d’accouplement pour un appareil respira-
toire comprenant un dispositif de raccordement (10)
qui est raccordé de manière inséparable à un tuyau
de régulation (20) et au moins deux coupleurs (11,
12),
dans lequel chacun des au moins deux coupleurs
(11, 12) comprenant une pièce d’accouplement mâle
(11a, 12a) et une pièce d’accouplement femelle
(11b, 12b), dans lequel chaque pièce d’accouple-
ment mâle (11a, 12a) pouvant être raccordée à la
pièce d’accouplement femelle (11b, 12b), la pièce
d’accouplement mâle (11a, 12a) et/ou la pièce d’ac-
couplement femelle (11b, 12b) étant raccordées au
tuyau de régulation (20) qui est agencé avec un ré-
gulateur (4),
dans lequel la pièce d’accouplement mâle (11a, 12a)
possédant un clapet anti-retour de débit (13, 14), le
clapet anti-retour de débit (13, 14) comprenant un
logement (30) de la pièce d’accouplement mâle
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(11a, 12a), et le clapet anti-retour de débit (13, 14)
possédant un souleveuse (32) soutenu par un res-
sort (35) ;
le logement (30) se transformant vers l’extrémité de
la conduite en une section tubulaire (31), dans la-
quelle le souleveuse (32) est agencé en tant que
partie du clapet anti-retour de débit (13, 14), le sou-
leveuse (32) étant entouré par la section tubulaire
(31) et étant agencé de manière axialement mobile
dans celle-ci ; le souleveuse (32) dépassant d’une
ouverture (33) à l’extrémité du logement (30) et à
l’extrémité du souleveuse (32) qui est opposée à
l’ouverture (33), une section conique (34) du soule-
veuse (32) étant pressée par le ressort (35) contre
une section également conique du logement (30), et
un joint annulaire (36) étant agencé dans la section
conique (34) du souleveuse (32), en outre la section
du souleveuse (32) dépassant de l’ouverture ayant
une section transversale cruciforme ou polygonale.

2. Dispositif d’accouplement selon la revendication 1,
caractérisé en ce que l’au moins une pièce d’ac-
couplement mâle (11a, 12a) est raccordée à la con-
duite de gaz respiratoire (3, 6), qui peut être raccor-
dée à une source de gaz respiratoire (1).

3. Dispositif d’accouplement selon la revendication 1
ou 2, caractérisé en ce que le dispositif de raccor-
dement (10) est réalisé en forme de Y, en forme de
T ou particulièrement librement configurable en ter-
mes de direction, la pièce d’accouplement mâle
(11a, 12a) avec le clapet anti-retour de débit (13, 14)
pouvant être agencée sur chacune des branches du
dispositif de raccordement (10).
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