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(54) LUNG DEMAND REGULATOR

(57)  There is disclosed a lung demand regulator
(100) for a breathing apparatus comprising: a housing
(110); a connection mechanism (120) configured to re-
leasably connect the lung demand regulator (100) to a
face mask (18), the connection mechanism (120) com-
prising one or more release elements (122) configured to
be activated by a user to release the connection mechan-

ism (120), to thereby disconnect the lung demand reg-
ulator (100) from the face mask (18), wherein a position of
the one or more release elements (122) are rotationally
adjustable relative to the housing (110). Also disclosed is
a breathing system (10) comprising a lung demand reg-
ulator (100).
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Description
Background

[0001] Self-contained breathing apparatus (SCBA)
systems provide breathing gas to a user to allow them
to enter environments in which the atmospheric gas is
hazardous or lacking in sufficient oxygen for breathing. A
typical SCBA may comprise a breathing gas cylinder, a
face mask, and a pneumatic system for delivering breath-
ing gas from the cylinder to the face mask for the user to
breathe. The pneumatic system may comprise a lung
demand regulator (which may also referred be to as a
"regulator”, "LDR" or "LDV") configured to control the
supply of breathing air from the SCBA to a user via the
face mask. These regulators are commonly releasable
from the face mask, and often include control features
such as a first breath switch-on mechanism, a switch off
mechanism, a purge mechanism, and a locking/unlock-
ing mechanism for connecting the regulator to the face
mask.

[0002] It will be understood that improvements in the
field of lung demand regulators may be desirable.

Summary

[0003] Inafirstaspect, thereis provided alungdemand
regulator for a breathing apparatus comprising: a hous-
ing; a connection mechanism configured to releasably
connect the lung demand regulator to a face mask, the
connection mechanism comprising one or more release
elements configured to be activated by a user to release
the connection mechanism, to thereby disconnect the
lung demand regulator from the face mask, wherein a
position of the one or more release elements are rota-
tionally adjustable relative to the housing.

[0004] Rotationally adjustable should be understood to
mean that the one or more release elements can be
positioned in any of a plurality of rotational positions
relative to the housing. Relative to the housing should
be understood to mean that the position of the one or
more release elements can be adjusted without also
needing to adjust the position of the housing. The lung
demand regulator may be rotationally adjustable relative
to the face mask or freely rotatable relative to the face
mask while connected thereto. The lung demand regu-
lator may additionally be rotationally positional at a plur-
ality of rotational detents relative to the face mask.
[0005] Thelungdemand regulator may be used as part
of a self-contained breathing apparatus (SCBA), but it
should be understood that the lung demand regulator
may also have applications in other types of breathing
apparatus, such as self-contained underwater breathing
apparatus (SCUBA) and emergency escape breathing
apparatus.

[0006] The lung demand regulator may further com-
prise an outlet port extending from the housing which may
provide fluid communication between the lung demand
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regulator and the face mask. The one or more release
elements may be arranged about a circumference of the
outlet port. The positions of the one or more release
elements may be rotationally adjustable about the cir-
cumference of the outlet port.

[0007] The outlet port may provide a path for breathing
gas to flow from the lung demand regulator to the face
mask. The outlet port may also provide a path for gas
exhaled by a user to flow from the face mask to the lung
demand regulator. The outlet port may be substantially
cylindrical.

[0008] The one or more release elements may be
provided on an annular element arranged to encircle
the outlet port and may be configured to be rotationally
adjustable relative to the outlet port, or around the outlet
port.

[0009] Each of the one or more release elements may
be a button, optionally a biased button, configured to be
depressible in a radial direction relative to the annular
elementto thereby release the connection mechanism. A
biased button should be understood to mean a button
comprising a spring or other biasing components config-
ured to urge the button towards its unpressed state,
where the user must overcome the biasing of the button
in order to depress the button and release the connection
mechanism.

[0010] Such buttons may be made from the same
material, or optionally a different material than that of
the housing of the lung demand regulator. The external
surface of the buttons which a user interacts with may be
formed of a rubberised or otherwise high friction material
to make pressing the buttons easier.

[0011] The lung demand regulator may further com-
prise arelease elementlocking mechanism configured to
releasably lock the rotational position of the annular
element relative to the housing. The outlet port of the
lung demand regulator may comprise a receiving portion
configured to receive the release element locking me-
chanism. Once the release element locking mechanism
is received by the receiving portion, the release element
locking mechanism may inhibit rotational adjustment of
the annular element.

[0012] When the release element locking mechanism
is set so as to inhibit rotational adjustment of the annular
element, the lung demand regulator is said to be in a
locked configuration. When the release element locking
mechanism is set so as to allow rotational adjustment of
the annual element, the lung demand regulator is said to
be in an unlocked configuration.

[0013] The release element locking mechanism may
be removable from the receiving portion when the lung
demand regulator is not connected to the face mask,
thereby permitting rotational adjustment of the annular
element. The release element locking mechanism may
not be removable from the receiving portion when the
lung demand regulator is connected to the face mask,
thereby inhibiting rotational adjustment of the annular
element.



3 EP 4 487 921 A1 4

[0014] The receiving portion may comprise a threaded
portion onto which the release element locking mechan-
ism is threaded. Tightening the release element locking
mechanism onto the receiving portion may cause rota-
tional adjustment of the annular element to be inhibited.
[0015] Alternatively, the release element locking me-
chanism may comprise a ratcheting mechanism whereby
pushing the release element locking mechanism further
onto the outlet port causes the clamping force acting on
the annular element to be increased.

[0016] The housing of the lung demand regulator may
comprise a first keying feature and the annular element
may comprise a complementary second keying feature.
The release element locking mechanism may be lock-
able when the annular element is in a rotational position
where the first keying feature and second keying feature
are aligned. The release element locking mechanism
may not be lockable when the annular element is in a
rotational position where the first keying feature and the
second keying feature are not aligned. The first keying
feature may be disposed on a circumference of the outlet
port.

[0017] Theannularelement may comprise a plurality of
second keying features, where each corresponding to a
rotational position of the annular element. Any one of the
plurality of second keying features may be aligned with
the first keying feature by rotational adjustment of the
annular element so as to allow the release element lock-
ing mechanism to be lockable in the rotational position
corresponding to a chosen second keying feature.
[0018] Alternatively, the annular element may com-
prise afirst keying feature and the housing may comprise
a plurality of second keying features where each second
keying feature corresponds to a different rotational posi-
tion to which the annular element can be adjusted.
[0019] The outlet port may comprise a plurality of first
keying features; and the plurality of second keying fea-
tures may comprise one or more groups of second keying
features. Each group may correspond to a rotational
position of the annular element. Each of the one or more
groups may be configured to align with the plurality of first
keying features by rotational adjustment of the annular
element so as to allow the release element locking me-
chanism to be lockable in the rotational position corre-
sponding to a chosen group.

[0020] The plurality of first keying features may be
disposed equidistant around the circumference of the
outlet port. The plurality of second keying features may
be disposed equidistant around a circumference of the
annular element.

[0021] The first keying feature or plurality of first keying
features may also be considered to be recessed keying
features. A recessed keying feature may comprise a cut-
out or notch in the annular element. The second keying
feature of plurality of second keying features may also be
considered to be raised keying features. A raised keying
feature may comprise a projection or widened section of
the outlet port. The cut-out or notch may be of the same or
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greater depth as the projection or widened section is tall.
[0022] Inanother aspect, there is provided a breathing
system comprising a lung demand regulator according to
the first aspect.

[0023] The aspects described herein provide a me-
chanism for rotationally adjusting the position of one or
more release elements on a lung demand regulator,
hence enabling a greater degree of user customisability.

Brief Description of the Drawings

[0024] Arrangements of the invention will now be de-
scribed by way of example and with reference to the
accompanying drawings, in which:

Figure 1 schematically shows a breathing apparatus
according to an example arrangement comprising a
breathing mask and a lung demand regulator;

Figure 2 schematically shows a lung demand reg-
ulator according to the present invention connected
to a face mask;

Figure 3A schematically shows an exploded view of
a lung demand regulator according to the present
invention in a first configuration and Figure 3B shows
a similar view in a second configuration; and

Figures 4A and 4B schematically show another view
of a lung demand regulator according to the present
invention.

Detailed Description of the Drawings

[0025] With reference to Figure 1, an example breath-
ing apparatus 10 is shown. The breathing apparatus 10is
a self-contained breathing apparatus (SCBA) and com-
prises a support frame or backplate 12, straps 14 for
securing the SCBA to a user, a breathing gas cylinder 16,
a face mask 18, a lung demand regulator 100 connect-
able to the face mask 18, and a pneumatics system 20 for
delivering breathing gas from the cylinder 16 viaa hose or
flexible conduit 22 to the lung demand regulator 100, to
thereby deliver breathing gas to the user wearing the face
mask 18 on demand. The breathing apparatus 10 may
further comprise other components or systems which are
not shown, including but not limited to a waist belt, har-
ness, an electrical system, a monitoring system, or a
communications system. The lung demand regulator
100 is also referred to as the regulator 100 throughout.
[0026] In this illustrated arrangement, the breathing
apparatus 10 is a self-contained breathing apparatus
(SCBA), but it should be understood that the regulator
100 may also have applications in other types of breath-
ing apparatus, such as self-contained underwater
breathing apparatus (SCUBA) and emergency escape
breathing apparatus.

[0027] Figure 2 schematically shows a face mask 18
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attached to the regulator 100. A hose 22 of the pneu-
matics system 20 is connected to an inlet 101 of the
regulator 100 to provide breathing gas from the cylinder
16. The pneumatics system 20 may comprise a first-
stage pressure reducer which reduces the pressure of
the breathing air from the cylinder which may be stored at
several hundred bar, to an intermediate pressure for
provision to the regulator 100 via the hose 22. The inter-
mediate pressure may be too high for the breathing gas to
be provided directly to the user to breathe. The regulator
100 may further comprise a second-stage pressure re-
ducerwhich further reduces the pressure of the breathing
gas to a suitable pressure for delivery to the user to
breathe. In other arrangements, more than two or fewer
than two pressure reducers may be provided.

[0028] Turning now to Figures 3A, 3B, 4A and 4B, the
regulator 100 is schematically shown in more detail. The
regulator 100 comprises an outlet port 130 which directs
breathing gas from the regulator 100 to the face mask 18.
The outlet port 130 also allows gas exhaled by the user to
flow from the face mask 18 back into the regulator 100.
[0029] The regulator 100 also comprises a connection
mechanism 120, itself comprising an annular ring 124.
The internal diameter of the annulus 125 of the annular
ring 124 is such as to allow the outlet port 130 to fit through
it. In normal use, when a user is breathing using the
regulator 100 and mask 18, the connection mechanism
120 is rigidly fixed to the regulator 100. The connection
mechanism 120 is responsible for mechanically and
fluidically connecting the regulator 100 to the face mask
18.

[0030] The outlet port 130 is generally circular in cross
sectional profile and comprises a receiving portion 132
(shown in Figure 4). The connection mechanism 120 is
received by the receiving portion 132 when annular ring
124 is fit around and pushed down the length of the outlet
port 130. The receiving portion 132 acts as a seat, against
which the connection mechanism abuts.

[0031] Release elements 122 are disposed on oppos-
ing sides of the external circumference of the annular
element 124. Release elements 122 are configured to be
pressed inwards (i.e., radially inwards relative to the
annular element 124) by a user to cause the face mask
18 to be connected and/or disconnected from the reg-
ulator. The connection mechanism 120 may comprise
one or more latch elements 141 in operative connection
with the release elements 122, which are configured to
secure the regulator 100 to the face mask 18. The release
elements 122 may be configured to move the latch ele-
ments 141 between a latched position, in which the
regulator 100 is secured to the mask 18, and an un-
latched position, in which the regulator 100 is free to
be removed from the mask 18. In some embodiments,
the release elements 122 are spring loaded so as to tend
towards their unpressed state when a user is not pressing
them, thereby preventing the face mask 18 from unin-
tentionally disconnecting from the regulator 100. Where
the release elements 122 are spring loaded, they may not
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need to be actively depressed by the user in order to
connect the regulator 100 to the face mask 18. For
example, the connection mechanism 120 may comprise
one or more ramped portions, such as on the latch ele-
ments 141, which engage with a portion of the face mask
18, and thereby enable the connection mechanism 120 to
be automatically released during attachment of the reg-
ulator 100 to the mask 18 by applying an axial force to
urge the regulator 100 towards the mask 18.

[0032] The connection mechanism 120 is rotatable
around the outlet port 130, thereby allowing the user to
rotationally adjust the positions of the release elements
122 relative to the regulator 100. In this example, the
annular element 124 is configured to be rotatable about
the outlet port 130. Figure 3A shows the connection
mechanism 120 in a rotational position where the release
elements 122 are vertically aligned relative to the reg-
ulator 100, above and below the outlet port 130. Figure
3B shows the connection mechanism 120 in a rotational
position where the release elements 122 are horizontally
aligned relative to the regulator 100, either side of the
outlet port 130. The user may rotationally adjust the
connection mechanism 120 around the outlet port 130
toplace therelease elements 122 in any desired position.
[0033] The annular element 124 is provided with re-
cessed keying features 126, disposed inset around the
circumference of the internal annulus 125. In the embo-
diment shown, there are four recessed keying features
126, however in other embodiments, there may be a
different number. Each recessed keying feature 126
corresponds to a different rotational position of the con-
nection mechanism 120.

[0034] The outlet port 130 comprises two fixed raised
keying features 112 opposingly disposed on the outlet
port 130 (although different embodiments have a differ-
ent number of fixed raised keying features 112). One of
the raised keying features 112 is shown in Figures 3A and
3B. The raised keying features 112 are sized so as to
widen the outlet port 130 at the location of the raised
keying features 112 to be greater than the diameter of the
internal annulus 125. The recessed keying features 126
are recessed at least to the same amount that the raised
keying features 112 extend.

[0035] Inorderforthe connection mechanism 120tobe
received by the receiving portion 132, connection me-
chanism 120 must be rotated until the recessed keying
features 126 of the annular element 124 are aligned with
the raised keying features 112 of the outlet port. Once the
connection mechanism 120 is rotationally adjusted to a
position where the keying features are aligned, the con-
nection mechanism 120 may be placed over the outlet
port 130. As this is done so, the raised keying features
112 pass through the recessed keying features 126,
allowing the connection mechanism 120 to reach the
receiving portion 132. If the keying features are not
aligned, the raised keying features 112 will interfere with
the edge of the internal annulus 125 when the connection
mechanism 120 is placed over the outlet port 130, there-
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by preventing the connection mechanism from abutting
against the receiving portion 132.

[0036] As noted, each recessed keying feature 126
corresponds to a different rotational position of the con-
nection mechanism 120. The user may select the rota-
tional position they desire for the connection mechanism
120 and align the corresponding recessed keying feature
126 with the raised keying feature 112 accordingly.
Therefore, each recessed keying feature 126 effectively
acts as a rotational detent which the user may select to
lock the connection mechanism in the corresponding
position 120.

[0037] In some embodiments, including the embodi-
ment shown, the recessed keying features 126 are
grouped into pairs, with each pair of recessed keying
features 126 corresponding to a different rotational posi-
tion of the connection mechanism 120. In this case, the
user must align a pair of recessed keying features 126
with both of the raised keying features 112 in order to
install the connection mechanism 120 in the desired
rotational position. In other embodiments, there may
be groups of recessed keying features 126 larger than
two. In these cases, the user would need to align all of the
recessed keying features 126 in the selected group with
each of the raised keying features 112.

[0038] Once the connection mechanism 120 is cor-
rectly aligned and successfully seated against the reg-
ulator 100, a release element locking mechanism is
provided. This prevents the connection mechanism
120, and therefore the release elements 122, from un-
intentionally rotating around the outlet port 130. The
release element locking mechanism places the regulator
in a locked configuration where the rotational position of
the connection mechanism cannot be adjusted. The
release element locking mechanism will now be de-
scribed in more detail.

[0039] The outlet port 130 comprises an externally
threaded portion 134. The externally threaded portion
134 receives the release element locking mechanism. In
the embodiment shown, the release element locking
mechanism is a nut 140. Once the annular ring 124 is
seated against the receiving portion 132, the nut 140 is
threaded onto the threaded portion 134. The nut 140
comprises a flanged portion 142. As the nut 140 is further
threaded onto the threaded portion 134, the flanged
portion 142 contacts the connection mechanism 120.
Further tightening of the nut 140, causes the nut 140 to
clamp the connection mechanism 120 between the
flanged portion 142 and the receiving portion 132.
[0040] Once the nut 140 is tightened to the point of
providing a sufficient clamping force, the connection
mechanism 120 is prevented from moving either along
a longitudinal axis of the outlet port 130, or rotationally
around the outlet port 130. Therefore, once the connec-
tion mechanism 120 is in this locked configuration, the
rotational positions of the release elements 122 is fixed
and cannot be unintentionally adjusted by the user. In
some examples, the locking mechanism 140 may be
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sufficient to lock the connection mechanism 120 in posi-
tion without the keying features 112, 126 mentioned
above.

[0041] Figure 4B shows the regulator 100 in the locked
configuration. The connection mechanism 120 is seated
against the receiving portion (not shown) and clamped in
place by the flange 142 of the nut 140.

[0042] Once the regulator 100 is placed in the locked
configuration, the regulator 100 may be connected to the
face mask 18. As shown in Figure 2, when the regulator
100 is connected to the face mask 18, the connection
mechanism 120 abuts against the face mask 18. As a
result, the nut 140 cannot be accessed when the regu-
lator 100 is connected to the face mask 18. In order to
access and remove the nut 140 and therefore adjust the
rotational position of the connection mechanism 120 and
therefore the release elements 122, the regulator 100
must first be disconnected from the face mask 18.
[0043] It should be appreciated that the embodiments
disclosed are just some examples of the many possible
configurations in accordance with the present invention.
When another configuration is used, it should be under-
stood that the principles of the present disclosure could
be applied and adapted to provide a mechanism for
securably adjusting the rotational position of release
elements on a lung demand regulator.

Claims

1. Alung demand regulator (100) for a breathing appa-
ratus comprising:

a housing (110);

a connection mechanism (120) configured to
releasably connect the lung demand regulator
(100) to a face mask (18), the connection me-
chanism (120) comprising one or more release
elements (122) configured to be activated by a
user to release the connection mechanism
(120), to thereby disconnect the lung demand
regulator (100) from the face mask (18),
wherein a position of the one or more release
elements (122) are rotationally adjustable rela-
tive to the housing (110).

2. The lung demand regulator as claimed in claim 1,
further comprising an outlet port (130) extending
from the housing for providing fluid communication
between the lung demand regulator (100) and the
face mask (18);
wherein the one or more release elements (122) are
arranged about a circumference of the outlet port
(130), and wherein the positions of the one or more
release elements (122) are rotationally adjustable
about the circumference of the outlet port (130).

3. The lung demand regulator as claimed in claim 2,



9 EP 4 487 921 A1 10

wherein the one or more release elements (122) are
provided on an annular element (124) arranged to
encircle the outlet port (130) and configured to be
rotationally adjustable relative to the outlet port
(130).

The lung demand regulator as claimed in claim 3,
wherein each of the one or more release elements
(122) is a button, optionally a biased button, config-
ured to be depressible in a radial direction relative to
the annular element to thereby release the connec-
tion mechanism.

The lung demand regulator as claimed in any one of
claims 3 or 4, further comprising a release element
locking mechanism (140) configured to releasably
lock the rotational position of the annular element
(124) relative to the housing (110).

The lung demand regulator as claimed in claim 5,
wherein:

the outlet port (130) comprises a receiving portion
(132) configured to receive the release element lock-
ing mechanism (140), and wherein:

once the release element locking mechanism (140)
is received by the receiving portion (132), the release
element locking mechanism (140) inhibits rotational
adjustment of the annular element (124).

The lung demand regulator as claimed in claim 6,
wherein:

the release element locking mechanism (140) is
removable from the receiving portion (132)
when the lung demand regulator (100) is not
connected to the face mask (18), thereby per-
mitting rotational adjustment of the annular ele-
ment (124); and

the release element locking mechanism (140) is
not removable from the receiving portion (132)
when the lung demand regulator (100) is con-
nected to the face mask (18), thereby inhibiting
rotational adjustment of the annular element
(124).

The lung demand regulator as claimed in any one of
claims 6 or 7, wherein the receiving portion (132)
comprises a threaded portion (134) onto which the
release element locking mechanism (140) is
threaded, whereby tightening the release element
locking mechanism (140) onto the receiving portion
(132) causes rotational adjustment of the annular
element (124) to be inhibited.

The lung demand regulator as claimed in any one of
claims 4-8, wherein:

the housing (110) comprises a first keying fea-

10

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

ture (112) and the annular element (124) com-
prises a complementary second keying feature
(126), wherein;

the release elementlocking mechanism (140) is
lockable when the annular element (124) is in a
rotational position where the first keying feature
(112) and second keying feature (126) are
aligned; and

the release element locking mechanism (140) is
not lockable when the annular element (124) is
in a rotational position where the first keying
feature (112) and the second keying feature
(126) are not aligned.

The lung demand regulator as claimed in claim 9,
wherein the first keying feature (112) is disposedon a
circumference of the outlet port (130).

The lung demand regulator as claimed in any one of
claims 9 or 10, wherein:

the annular element (124) comprises a plurality
of second keying features (126), each corre-
sponding to a rotational position of the annular
element (124); and

wherein any one of the plurality of second keying
features (126) can be aligned with the first key-
ing feature (112) by rotational adjustment of the
annular element (124) so as to allow the release
elementlocking mechanism (140) to be lockable
in the rotational position corresponding to a
chosen second keying feature (126).

The lung demand regulator as claimed in claim 11,
wherein:

the outlet port (130) comprises a plurality of first
keying features (112); and

the plurality of second keying features (126)
comprises one or more groups of second keying
features (126), each corresponding to a rota-
tional position of the annular element (124); and
wherein each of the one or more groups are
configured to align with the plurality of first key-
ing features (112) by rotational adjustment of the
annular element (124) so as to allow the release
elementlocking mechanism (140) to be lockable
in the rotational position corresponding to a
chosen group.

The lung demand regulator as claimed in claim 12,
wherein the plurality of first keying features (112) are
disposed equidistant around the circumference of
the outlet port (130).

The lung demand regulator as claimed in any one of
claims 12 or 13, wherein the plurality of second
keying features (126) are disposed equidistant



15.

1 EP 4 487 921 A1

around a circumference of the annular element
(124).

A breathing system (10) comprising a lung demand
regulator (100) as claimed in any one of the preced-
ing claims.

]
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