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ABSTRACT

A gas flow indicator (12) for medical equipment is described
which is configured to provide an audible indication of gas
flow. The medical equipment may be in form of a respiratory
care device, an airway management device, a heat moisture
exchanger (10), an oxygen enrichment device (92,112) or a
breathing mask (132).
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GAS FLOW INDICATOR

FIELD OF THE INVENTION

[0001] This invention relates to a gas flow indicator. Par-
ticularly, but not exclusively, the invention relates to a gas
flow indicator for use in medical equipment such as that
employed in respiratory care and airway management (for
example, in equipment used for the delivery of gases to and
from a patient).

BACKGROUND OF THE INVENTION

[0002] There are many instances when it is desirable to
monitor a patient’s breathing and/or the gases they are inhal-
ing or exhaling. For example, a patient may be administered
with a general anaesthetic prior to a surgical procedure. In this
case, the anaesthetic may be provided in the form of a gas
which is delivered to the patient through a mask or tube
inserted via the patient’s mouth or nose and into their trachea.
In some cases, patients are anaesthetised in an anaesthetic
room before being transferred to a separate surgical theatre
and so it is necessary for the patient to be disconnected from
the anaesthetic equipment in the anaesthetic room and recon-
nected to the anaesthetic equipment in the theatre.

[0003] Disposable heat moisture exchangers (HME’s) are
commonly used to warm and humidify otherwise cold gases
before they pass into a patient’s lungs. Thus, effectively, an
HME serves as an artificial nose in circumstances where
gases are being delivered to a patient through tubes or masks
which are arranged to bypass the nose. Typically, an HME
will include a gas inlet for connection to a gas supply, a gas
outlet for connection to an endotracheal tube or laryngeal
mask, and a filter therebetween. The filter serves to trap heat
and moisture exhaled from the patient’s lungs and enables
incoming gases to return this heat and moisture to the
patient’s lungs on inhalation. HME’s typically also include a
sampling port through which an anaesthetist can monitor the
concentration and flow rate of the gases being supplied to the
patient. For example, they may monitor the amount of oxygen
and/or anaesthetic being delivered to the patient. Usually, the
gases will be monitored through the sampling port when the
patent is in the anaesthetic room and then the monitoring
equipment will be disconnected from the sampling port to
allow the patent to be transferred to the theatre. Once in
theatre, the sampling port may be reconnected to further
monitoring equipment or it may simply be closed off by a cap.
However, it is not uncommon for an anaesthetist to forget to
reconnect or close the sampling port, causing gases to escape
from the open sampling port so that the patient is not effec-
tively ventilated.

[0004] Itis also common to use a disposable oxygen enrich-
ment device to provide a patient with a higher than normal
concentration (e.g. 50%) of oxygen in the air that they breath,
when transferring the patient from theatre to a post-operative
recovery room. Such a device is usually connected to a por-
table oxygen cylinder and typically comprises a reservoir
configured to receive oxygen flowing from the cylinder
through a first inlet, a second inlet which is open to the air and
anoutletarranged to provide a mixture of air and oxygen from
the reservoir to the patient through a suitable tube or mask.
The reservoir is sometimes configured as a rigid component
that is shaped like a cigar or it may be constituted by a flexible
bag such as in patent application PCT/AU96/00417. An
advantage of using a flexible bag as the reservoir is that the
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bag will deflate and inflate to provide a visible indication that
the patient is breathing (i.e. inhaling and exhaling). However,
if the oxygen cylinder is empty, disconnected or delivering
oxygen at an incorrect flow rate, the patient may still be
breathing regularly (and the bag inflating and deflating
accordingly) but they will not be receiving the required level
of oxygen. Moreover, they may, in fact. be re-breathing their
own expressed air which is highly undesirable since it results
in the patient obtaining progressively decreasing concentra-
tions of oxygen and progressively increasing concentrations
of carbon dioxide.

[0005] It is therefore an aim of the present invention to
provide a gas flow indicator that addresses the above-men-
tioned problems.

SUMMARY OF THE INVENTION

[0006] According to a first aspect of the present invention
there is provided a gas flow indicator for medical equipment
configured to provide an audible indication of gas flow.

[0007] Embodiments of the present invention therefore
provide a simple and effective mechanism for quickly detect-
ing if gas is flowing as it should through medical equipment.
Importantly, any person monitoring the gas flow need not
look at the gas flow indicator in order to know whether or not
the gas is flowing as it should. Instead, those people may be
busy with other tasks, safe in the knowledge that they will be
alerted to any potential problems by an audible sound (or lack
thereof). Moreover, the audible sound generated by the gas
flow indicator will enable a listener to quickly detect the
location of a potential problem by following the sound to its
source.

[0008] The gas flow indictor may be arranged to indicate
correct gas flow to a patient or it may be arranged to indicate
incorrect gas flow—for example, when gas is escaping and
not reaching the patient. Thus, depending on the arrangement
of the gas flow indicator, the presence of an audible sound
may signal correct gas flow and the absence of an audible
sound may signal incorrect gas flow (e.g. to indicate that the
patient is not breathing). Alternatively, the absence of an
audible sound may signal correct gas flow and the presence of
an audible sound may signal incorrect gas flow (e.g. to indi-
cate that gas is escaping).

[0009] The medical equipment may be configured for res-
piratory care and/or airway management.

[0010] In embodiments of the present invention, the gas
flow indicator may be provided in medical equipment dis-
posed close to a patient’s air inlet so as to indicate if there is
a problem with the gases getting to the patient.

[0011]

[0012] The gas flow indicator may be configured for retro-
fitting to existing medical equipment. Alternatively, the gas
flow indicator may integrally formed with the medical equip-
ment.

[0013] The audible indication may be provided by a whis-
tling means. The whistling means may comprise an occlusion
arranged to force gas through a narrow opening to create an
audible sound. Alternatively, the whistling means may com-
prise a blade configured to bisect a flow of gas, thereby
creating a turbulent vortex which causes the gas to vibrate to
make an audible sound. The whistling means may further
comprise a chamber in which the gas may resonate. The
chamber may be configured such that the gas resonates

The gas flow indicator may disposable.
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therein at a pre-determined frequency. The whistling means
may further comprise a ball or other structure arranged to
rattle in the gas flow.

[0014] The gas flow indicator may be configured to main-
tain an audible indication of gas flow at all times when the
medical equipment is in use. Accordingly, the gas flow indi-
cator will serve as an additional safety feature to reassure
listeners that gas is flowing through the medical equipment as
intended. Of course, in this instance, the absence of the
audible indication at any point during use will denote that gas
is not flowing as intended.

[0015] In particular embodiments, the medical equipment
may be constituted by a heat moisture exchanger (HME). The
heat moisture exchanger may comprise an inlet for connec-
tion to a gas supply, an outlet for connection to an endotra-
cheal tube or laryngeal mask, and a filter therebetween. The
filter may be configured to trap heat and moisture on exhala-
tion and to return heat and moisture on inhalation. The heat
moisture exchanger may further comprise a sampling port.
The gas flow indicator may be configured for use in one or
more of the inlet, the outlet or the sampling port of the heat
moisture exchanger. In one embodiment, the gas flow indica-
tor may be arranged to provide an audible indication when gas
is escaping through the sampling port (i.e. when the sampling
port has not been closed off or reconnected to monitoring
equipment).

[0016] In other embodiments, the medical equipment may
be constituted by an oxygen enrichment device. The oxygen
enrichment device may comprise a reservoir configured to
receive oxygen flowing from an oxygen cylinder through a
first inlet, a second inlet which is open to the air and an outlet
arranged to provide a mixture of air from the second inlet and
oxygen from the reservoir to the patient through a suitable
tube or mask. The reservoir may be configured as a rigid (e.g.
cigar-shaped) component or a flexible component, such as a
bag. The gas flow indicator may be located in the first inlet and
may be arranged to provide an audible indication when gas is
correctly flowing from the cylinder into the reservoir. Accord-
ingly, the lack of an audible sound will indicate that there is a
problem with the oxygen supply. For example, the cylinder
may be empty (which happens quite often since relatively
small cylinders are employed to make them easily portable),
or the cylinder may not have been set correctly (e.g. the gas
supply may be turned off or not set to deliver the desired flow
rate). In each of the above cases, the result is that not enough
oxygen is flowing into the reservoir for inhalation by the
patient. As a consequence, the patient will be breathing in a
hypoxic mixture not containing sufficient oxygen. Moreover,
the patient may be re-breathing their own expressed air con-
taining progressively decreasing concentrations of oxygen
and progressively increasing concentrations of carbon diox-
ide. Thus, the gas flow indicator in this embodiment can
quickly alert staff to the fact there is a problem with the
oxygen supply even if the bag is inflating and deflating, as
expected.

[0017] In certain embodiments, the gas flow indicator may
be configured only to provide an audible sound when gas is
flowing at a pre-determined flow rate. For example, it may
desirable to provide a patient with a 50% mixture of air and
oxygen, and this might be achievable with an oxygen supply
set to provide 3 litres per minute. Thus, the gas flow indicator
may only provide an audible sound when gas is flowing at 3
litres per minute.
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[0018] This would therefore help staff to determine that the
correct flow rate had been selected. It might also help to
ensure that gas is not wasted by employing a higher than
necessary flow rate. Consequently, running costs could be
reduced.

[0019] In particular embodiments, the first inlet may pass
orthogonally through the second inlet. In which case, the gas
flow indicator may be located in the path of gas flowing
through the first inlet and in the path of gas flowing though the
second inlet. Accordingly, the inhalation and/or exhalation of
a patient’s breath may affect (e.g. interrupt or slow) the
audible sound produced by the gas flow indicator so that it
may also be possible to detect a patient’s breathing by the
variation of the audible sound.

[0020] In further embodiments, the medical equipment
may be constituted by a breathing mask. The breathing mask
may be of the type commonly used for patients in recovery
wards. The breathing mask may be configured for supplying
air/oxygen provided through at least one inlet to a patient. The
gas flow indicator may be provided in the at least one inlet and
may be arranged to provide an audible indication when gas is
correctly flowing into the mask (i.e. when the patient is inhal-
ing). Alternatively or additionally, the gas flow indicator may
be configured to provide an audible indication when gas is
correctly flowing out of the mask (i.e. when the patient is
exhaling). Thus, in embodiments of the invention, the gas
flow indicator may generate arhythmical sound in response to
a patient’s breathing. In this instance, it is envisaged that the
gas flow indicator may be selectively coupled to a standard
breathing mask when required. Alternatively, the staff on
each ward may have access to one supply of masks without
gas flow indicators and another supply of masks including gas
flow indicators so that they can select which type of mask to
use with any given patient. In either case, the staff may choose
to use a mask with a gas flow indicator only when they deem
it necessary to monitor a particular patient’s breathing. This is
advantageous since it may be difficult to identify an indi-
vidual patient having problems breathing if a number of
people on the same ward are all provided with masks gener-
ating noises associated with their breathing.

[0021] A second aspect of the present invention concerns
the use of a gas flow indicator according to the first aspect of
the invention to indicate that gas is flowing through medical
equipment.

[0022] Further aspects of the present invention include: a
piece of medical equipment including a gas flow indicator
according to the first aspect of the invention; a respiratory care
device including a gas flow indicator according to the first
aspect of the invention; an airway management device includ-
ing a gas flow indicator according to the first aspect of the
invention; a heat moisture exchanger including a gas flow
indicator according to the first aspect of the invention; an
oxygen enrichment device including a gas flow indicator
according to the first aspect of the invention; and a breathing
mask including a gas flow indicator according to the first
aspect of the invention.

[0023] The optional features described above in relation to
the first aspect of the present invention apply also to the
second and further aspects of the invention, where applicable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Specific embodiments of the various aspects of the
present invention are described in more detail below in rela-
tion to the accompanying drawings, in which:
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[0025] FIG. 1 illustrates a first embodiment of the present
invention in which a gas flow indicator is incorporated into an
HME,

[0026] FIG. 2A shows an enlarged cross-sectional view of
the sampling port of the HME of FIG. 1, showing the whis-
tling means therein;

[0027] FIG. 2B shows an enlarged cross-sectional view of
the sampling port of the HME of FIG. 1, having an alternative
whistling means therein;

[0028] FIG. 3A shows an enlarged cross-sectional view of
the whistling means illustrated in FIG. 2A but configured as a
discrete gas flow indicator;

[0029] FIG. 3B shows an enlarged cross-sectional view of
an alternative whistling means configured as a discrete gas
flow indicator;

[0030] FIG. 4 shows a second embodiment of the present
invention in which a gas flow indicator is incorporated into a
rigid oxygen enrichment device;

[0031] FIG. 5 shows a third embodiment of the present
invention in which a gas flow indicator is incorporated into a
flexible oxygen enrichment device;

[0032] FIG. 6 shows an enlarged part cross-sectional view
of'an inlet of the flexible oxygen enrichment device of FIG. 5,
illustrating the whistling means therein; and

[0033] FIG. 7 shows a fourth embodiment of the present
invention in which a gas flow indicator is incorporated into a
breathing mask.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

[0034] With reference to FIG. 1, there is illustrated a heat
moisture exchanger (HME) 10 comprising a gas flow indica-
tor 12 in accordance with a first embodiment of the present
invention. The heat moisture exchanger 10 comprises a cylin-
drical inlet 14 for connection to a gas supply, a cylindrical
outlet 16 for connection to an endotracheal tube or laryngeal
mask, and a filter 18 therebetween. The filter 18 is configured
to trap heat and moisture on exhalation and to return heat and
moisture on inhalation.

[0035] A cylindrical sampling port 20 is provided adjacent
the inlet 14 and, in this instance, the gas flow indicator 12 is
housed within the sampling port 20 and is configured to
provide an audible indication when gas is exiting the HME 10
through the sampling port 20 and into the atmosphere.
[0036] It will be understood that the HME 10 is configured
as a single use disposable item to avoid the need for sterili-
sation between subsequent uses.

[0037] In use, the inlet 14 is connected to an anaesthetic
machine for the delivery of anaesthetic gas to a patient and the
outlet 16 is connected to an endotracheal tube or laryngeal
mask fitted on the patient. The sampling port 20 may be
connected to monitoring equipment or may be closed by a cap
when not required. However, if nothing is connected to a free
end 22 of the sampling port 20 (i.e. it is not connected to
further equipment or close off by a cap), gas entering the
HME10 will escape into the atmosphere and this will cause
the gas flow indicator 12 to generate an audible sound,
thereby alerting persons close by that there is a problem.
Accordingly, the gas flow indicator 12 will serve as a safety
mechanism to alert personnel that gas (in this case, anaes-
thetic gas) is escaping and therefore the patient may not be
receiving gases as intended.

[0038] FIG. 2A shows the structure of the gas flow indictor
12 in situ within the sampling port 20. Thus, it can be seen that
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the gas flow indicator 12 comprises a whistling means pro-
vided by a first transverse baffle 24 and a second transverse
baftle 26, spaced from the first baffle 24 and closer to the free
end 22 of the sampling port 20 than the first baffle 24. The first
baftle 24 has a first aperture 28 disposed centrally there-
through and the second baffle 26 has a second aperture 30
disposed centrally therethrough. In this embodiment, the first
and second apertures 28, 30 are constituted by circular holes
ofthe same diameter. However, in other embodiments the first
and second apertures 28, 30 may be constituted by holes of
other shapes and each may comprise different dimensions.
[0039] It will be understood that, in use, gas flowing
through the sampling port 20 towards the free end 22 will be
forced through the narrow apertures 28, 30 in the baftles 24,
26 before being allowed to exit through the free end 22 and
this flow of gas will therefore produce an audible whistling
sound. However, ifthe free end 22 is closed by a cap there will
be no flow of gas through the sampling port 20 (i.e. the gas
will be relatively static within the sampling port 20) and so no
sound will be generated. Similarly, when the free end 22 is
connected to further equipment, the gas flowing through the
sampling port 20 will be reduced to a very low flow rate
thereby either limiting or preventing an audible sound from
being generated.

[0040] FIG. 2B shows an alternative gas flow indicator 32
that may be situated within the sampling port 20. The gas flow
indicator 32 comprises an occlusion 34 in the form of a
generally cylindrical solid plug which is configured to mate
with an inner surface of the sampling port 20 along a base and
substantially around side portions of the sampling port 20 but
which has a cut-out along a top surface to allow gases to flow
along a narrow passageway between the top 36 of the occlu-
sion 34 and the sampling port 20. A deflector 38 is provided
between the occlusion 34 and the free end 22 to deflect gases
flowing over the top 36 of the occlusion 34 back towards the
occlusion and through a narrow gap 39 between the occlusion
34 and the deflector 38. The deflector 38 comprises a first
portion 40 angled upwardly towards the free end 22 of the
sampling port 20, the upper end of which is in contact with the
top surface of the sampling port 20 and the lower end of which
is disposed at a height slightly below the top 36 of the occlu-
sion 34, and a horizontal portion 42 which extends from the
lower end of the first portion 40 and which terminates close to
the occlusion 34 to provide the narrow gap 39 therebetween.
[0041] In use, the gas flow indicator 32 will generate an
audible whistling sound when gas is forced to flow through
the narrow gap 39 before exiting the sampling port 20.
[0042] In the arrangements shown in FIGS. 2A and 2B, it
will be clear that the gas flow indicators 12 and 32 are inte-
grally formed within the sampling port 20. However, in other
embodiments, the gas flow indicators 12 and 32 may be
formed as discrete components for insertion into a device
such as an HME.

[0043] One such discrete gas flow indicator 50 is shown in
FIG. 3A and comprises a cylindrical body 52 having a first
end 54 and a second end 56, the body 52 housing the whistling
means described above in relation to FIG. 2A. Thus, the gas
flow indicator 50 comprises a first transverse baffle 58 and a
second transverse baffle 60, spaced from the first baffle 58 and
closer to the second end 56 than the first baffle 58. The first
baftle 58 has a first aperture 62 disposed centrally there-
through and the second baffle 60 has a second aperture 64
disposed centrally therethrough. As described previously, the
first and second apertures 62, 64 are constituted by circular
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holes of the same diameter. However, in other embodiments
the first and second apertures 62, 64 may be constituted by
holes of other shapes and each may comprise different dimen-
sions. As per the gas flow indicator 12, in use, gas flowing
through the body 52 towards the second end 56 will be forced
through the narrow apertures 62, 64 before being allowed to
exit through the second end 56 and this flow of gas will
produce an audible whistling sound.

[0044] FIG. 3B shows an alternative discrete gas flow indi-
cator 70 comprising a whistling means similar to that
described above in relation to FIG. 2A but wherein the occlu-
sion is now constituted by a thin aerofoil 72 shaped to
smoothly deflect gases upwardly and through a narrow pas-
sageway 74. In this case, the upper end of the curved aerofoil
72 is vertically spaced from a free end 76 of a deflector 78 so
as form a vertical narrow gap 80 therebetween. The deflector
78 is similar to that described above although in this case the
first portion 82 is substantially concave rather than sloped
upwardly. As above, the whistling means is housed in a cylin-
drical body 84 having a first end 86 and a second end 88. In
use, gas may flow in through the first end 86, be deflected
upwardly by the aerofoil 72 through the passageway 74 and
towards the deflector 78 where it is then reflected by the first
portion 82 and forced backwards and through the narrow gap
80. The gas will then be reflected once more by the smooth
under-surface of the aerofoil 72 in order to exit through the
second end 88. As above, the gas flow indicator 70 will
generate an audible whistling sound when the gas is forced to
flow through the narrow gap 80 before exiting the second end
88.

[0045] FIG. 4 shows a second embodiment of the present
invention in which a gas flow indicator 90 is incorporated into
arigid oxygen enrichment device 92. The oxygen enrichment
device 92 comprises a generally cigar-shaped reservoir 94
configured to receive oxygen flowing from an oxygen cylin-
der through a first inlet 96, a second inlet 98 which is open to
the air and a patient outlet 100 which connects to a patient via
a suitable tube or mask and which is arranged to provide a
mixture of air and oxygen to the patient through the tube or
mask. The reservoir 94 has an open end 101, opposite to the
first inlet 96, which allows excess gas to flow out of the device
92. On inspiration, the first part of the breath will mainly
comprise oxygen from within the reservoir 94 and the second
part of the breath will mainly comprise air from the open end
101 and the second inlet 98.

[0046] The gas flow indicator 90 is located in path of the
first inlet 96 although it is actually disposed in an extension
102 to the first inlet 96 which is provided within the body of
the reservoir 92. In this embodiment, the gas flow indicator 90
comprises the whistling mechanism described above in rela-
tion to FIG. 2A. Accordingly, the gas flow indicator 90 is
arranged to provide an audible indication when oxygen is
correctly flowing from the cylinder into the reservoir 94. As
such, the lack of an audible sound will indicate that there is a
problem with the oxygen supply and consequently the patient
may not be receiving the gases intended. This may be caused
by the cylinder being empty or the cylinder may not have been
turned on. The lack of sound can therefore be used to alert
personnel to check the status of the oxygen supply.

[0047] Inaddition to the above, the gas flow indicator 90 is
configured only to provide an audible sound when gas is
flowing at a pre-determined flow rate so as to provide a patient
with a 50% mixture of air and oxygen. Accordingly, the lack
of an audible sound may also indicate that the correct flow
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rate has not been achieved. This is can be useful in minimising
waste and thereby saving costs by ensuring that a higher than
required flow rate is not inadvertently employed.

[0048] FIG. 5 shows a third embodiment of the present
invention in which a gas flow indicator 110 is incorporated
into an oxygen enrichment device 112 which is similar to that
shown in FIG. 4 but wherein the reservoir is constituted by a
flexible bag 114. The oxygen enrichment device 112 there-
fore comprises an elongate bag reservoir 114 configured to
receive oxygen flowing from an oxygen cylinder through a
first inlet 116, a second inlet 118 which is open to the air and
an outlet 120 arranged to provide a mixture of air from the
second inlet 118 and oxygen from the reservoir 114 to a
patient through a suitable tube or mask.

[0049] As shown in FIG. 6, the gas flow indicator 110 is
located in path of the first inlet 116 before the path of the first
inlet 116 crosses the path between the second inlet 118 and
the outlet 120. In other embodiments, the gas flow indicator
110 may be located in the path of gas flowing through the first
inlet 116 and in the path of gas flowing though the second inlet
120 so that the inhalation and/or exhalation of a patient’s
breath can interrupt the audible sound produced by the gas
flow indicator 110 thereby making it possible to detect a
patient’s breathing by the variation of the audible sound.
[0050] In the particular embodiment shown in FIG. 6, the
gas tflow indicator 110 comprises the whistling mechanism
similar to that described above in relation to FIG. 2A
although, in this case, the first baffle 122 has a greater thick-
ness than the second baffle 124. First and second apertures
126 are still provided through each respective baffle 122,126
to generate an audible indication when oxygen is correctly
flowing from the cylinder into the reservoir 114. Thus, as
above, the lack of an audible sound will indicate that there is
aproblem with the oxygen supply and that the patient may not
be receiving the gases intended.

[0051] FIG. 7 shows a fourth embodiment of the present
invention in which a gas flow indicator 130, comprising a
whistling mechanism as described above in relation to FIG.
2A, is incorporated into a breathing mask 132. The breathing
mask 132 comprises a mask body 134 designed to fit over a
patient’s mouth and nose when in use. A flexible strap 136 is
provided to wrap around a patient’s head to hold the mask
body 134 in a close relationship with the patient’s face. Each
side of the mask body 132 is provided with discontinuous
circular aperture 138 to allow air and other gases to flow into
and out of the mask body 132 when in use.

[0052] In the embodiment shown in FIG. 7, the gas flow
indicator 130 is provided in an inlet port 140 configured to be
connected to an oxygen supply through tubing 142. Accord-
ingly, the patient can be supplied with oxygen through the
inlet port 140 and air through the circular apertures 138.
When oxygen is being supplied to the patient through the inlet
port 140, the gas flow indicator 130 will provide an audible
indication that gas is flowing. In addition, the sound generated
by the gas flow indicator 130 may be interrupted by the
patient’s breathing. Furthermore, when no oxygen is being
supplied to the patient, the patient’s breathing may cause the
gas flow indictor 130 to generate a sound. Accordingly, the
breathing mask 132 can be configured such that the gas flow
indicator 130 generates an audible sound in response to
selected conditions.

[0053] In some embodiments, the gas flow indicator 130
may be configured so that it can be disabled or removed by
medical staff so that the device in which the gas flow indicator
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130 is provided (e.g. an oxygen delivery device) can function
without the gas flow indicator function. Furthermore, the
volume of the sound created by the gas flow indicator 130
may be adjustable.

[0054] Itisnotedthatembodiments of the present invention
comprise any oxygen enrichment device having a gas flow
indicator that produces a sound to indicate when oxygen is
flowing through the device. The device may be further con-
figured such that the sound is interrupted by a patient’s
breathing. Moreover, the device may be configured such that
it can be reverted or changed into a traditional oxygen enrich-
ment device by disabling or removing the oxygen flow indi-
cator.

[0055] It will be appreciated by persons skilled in the art
that various modifications may be made to the above embodi-
ments without departing from the scope of the present inven-
tion.

1. A gas flow indicator for use with a breathing mask
configured to provide an audible indication of gas flow.

2. The gas flow indicator according to claim 1 configured
such that the presence of an audible sound signals correct gas
flow and the absence of an audible sound signals incorrect gas
flow.

3. The gas flow indicator according to claim 1 configured
such that the absence of an audible sound signals correct gas
flow and the presence of an audible sound signals incorrect
gas flow.

4. The gas flow indicator according to claim 1 wherein the
breathing mask is configured for respiratory care and/or air-
way management.

Mar. 21, 2013

5. The gas flow indicator according to claim 1, provided in
the breathing mask disposed close to a patient’s air inlet so as
to indicate if there is a problem with the gases getting to the
patient.

6. The gas flow indicator according to claim 1 configured as
a disposable device.

7. The gas flow indicator according to claim 1 configured
for retrofitting to an existing breathing mask.

8. The gas flow indicator according to claim 1 integrally
formed with the breathing mask.

9. The gas flow indicator according to claim 1 wherein the
audible indication is provided by a mechanism for whistling.

10. The gas flow indicator according to claim 9 wherein the
mechanism for whistling comprises an occlusion arranged to
force gas through a narrow opening to create an audible
sound.

11. The gas flow indicator according to claim 9 wherein the
mechanism for whistling comprises a blade configured to
bisect a flow of gas, thereby creating a turbulent vortex which
causes the gas to vibrate to make an audible sound.

12. The gas flow indicator according to claim 9 wherein the
mechanism for whistling further comprises a chamber in
which gas may resonate.

13. The gas flow indicator according to claim 12 wherein
the chamber is configured such that gas resonates therein at a
pre-determined frequency.

14. The gas flow indicator according to claim 9 wherein the
mechanism for whistling further comprises a ball or other
structure arranged to rattle upon gas flow.

15.-47. (canceled)



