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(7) ABSTRACT

The respiratory exercise device comprises means for detect-
ing the respiration of a person and it is characterized in that
said means for detecting the respiration of a person comprises
a turbine whistle (3) which generates a variable frequency
sound as a function of the air flow which passes through the
same and a microphone (4) which captures said variable
frequency sound generated by the turbine whistle (3).

The method for respiratory exercise comprises the steps of
obtaining data relating to the respiration of a person with the
previous device, sending said data relating to the respiration
to control means; and applying an algorithm to said data for
calculating the values of the flows generated by the respira-
tion.

It allows respiratory exercise to be carried out in a simple
mannet, even for children.
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DEVICE AND METHOD FOR RESPIRATORY
EXERCISE

BACKGROUND OF THE INVENTION

[0001] Respiratory physiotherapy is indicated as a coadju-
vant treatment for many respiratory diseases with the follow-
ing objectives: maintain the airways free from of secretions,
achieve good mobility of the thoracic cavity and maintain
good functioning of the respiratory muscles.

[0002] Respiratory processes, which are present with an
increase of secretions, can cause bronchial obstruction if they
are not mobilized with subsequent bacterial superinfection
and possible pulmonary involvement.

[0003] Respiratory physiotherapy is composed of a series
of respiratory exercises which achieve the objective of clean-
ing the airway, providing the arrival of air to all the possible
spaces, mobilizing and expelling the secretions which had
become stuck and facilitating such that the air can enter and
exit from the airway without any problems. All of which is
going to definitively lead to preventing or stopping a possible
deterioration of the pulmonary function.

[0004] One of the principal problems which conventional
respiratory physiotherapy for children poses is its difficulty in
creating adherence in the form of a habit, due to the fact that
the child ends up becoming tired of always practicing the
same exercises.

[0005] Therefore, the need for a device is evident which
allows for a child to utilize it as a game or for an adult to
comfortably utilize it, the air flow being able to be readily
detected and the need for a method which allows suitable
monitoring.

[0006] In addition, devices are known which comprise a
microphone which detect respiratory sounds during sleep,
which are subsequently analyzed in order to detect possible
sleep disruptions. However, these currently known devices
are only geared to detect sleep disruptions, but not to be used
as respiratory exercise, in particular in children.

DESCRIPTION OF THE INVENTION

[0007] Using the device and the method of the invention,
the drawbacks cited can be solved, presenting other advan-
tages which are described below.

[0008] According to a first aspect, the invention relates to a
device for respiratory exercise, which comprises means for
detecting the respiration of a person and is characterized in
that said means for detecting the respiration of a person com-
prise a turbine whistle which generates a variable frequency
sound as a function of the air flow which passes through the
same, and a microphone which captures said variable fre-
quency sound generated by the turbine whistle.

[0009] Advantageously the respiratory exercise device of
the present invention also comprises a filter associated with
said microphone.

[0010] According to a preferred embodiment, the respira-
tory exercise device also comprises an adjustable valve
inserted at one air inlet end.

[0011] Furthermore, advantageously, the said microphone
comprises means for sending the data of the captured sound
generated by the turbine whistle, said means being, for
example an antenna, wireless means or a connector.

[0012] Therespiratory exercise device ofthe present inven-
tion preferably comprises an elongated hollow body, the
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microphone being located outside of said body and said tur-
bine whistle being located in the interior of said body.
[0013] According to a second aspect, the present invention
also relates to a method for respiratory exercise, which is
characterized in that it comprises the steps of:
[0014] obtaining data relating to the respiration of a per-
son with the previously indicated device;
[0015] sending said data relating to the respiration to a
computer; and
[0016] applying an algorithm to said data to calculate the
values of the flows generated by the respiration.
[0017] Advantageously the method for respiratory exercise
also comprises the step of storing the values of the flow
generated by the respiration for the monitoring thereof.
[0018] Preferably the method for respiratory exercise of the
present invention also comprises the step of converting the
values of the flows generated by the respiration into real-time
moving images, for example into a video game suitable for
respiratory exercise in children or in adults.
[0019] According to a preferred embodiment, in the appli-
cation of said algorithm the zero-cross rate (ZCR) is calcu-
lated and a zero-cross rate conversion table is applied to the
flow.
[0020] Using the device and the method of the present
invention, respiratory exercise is achieved in a simple man-
ner, even for children, using a simple device and a method
which allows the monitoring on the part of a doctor and
furthermore allows the respiratory exercise to be converted
into a video game which incentivizes the use thereof in chil-
dren and in adults.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] For a better understanding of what has been stated,
drawings are enclosed, in which, schematically and only as a
non-limiting example, a practical exemplary embodiment is
depicted:

[0022] FIG. 1 is a sectional schematic lateral view of the
device of the present invention according to a first embodi-
ment; and

[0023] FIG. 2 is a sectional schematic lateral view of the
device of the present invention according to a second embodi-
ment.

DESCRIPTION OF A PREFERRED
EMBODIMENT

[0024] Therespiratory exercise device of the present inven-
tion is formed by an elongated hollow body 1 which defines
an air inlet end and an air outlet end and which comprises an
adjustable valve 2 located at the air inlet end, a turbine whistle
3 and a microphone 4 as can be observed in FIG. 1, in a first
embodiment.

[0025] A turbine whistle 3 is a whistle which generates a
variable frequency sound as a function of the air flow which
passes through the same such that the greater the flow that
passes through, the greater the frequency. Furthermore, the
device of the present invention also comprises connection
means for sending the data of the variable frequency sound
generated by the turbine whistle 3. For example, said means
are an antenna 5 connected to said microphone 4 which sends
the data relating to the sound detected, such as the frequency,
to a computer (not shown) or any suitable platform. In order
to not cause turbulences, said microphone is associated with
a filter 6.
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[0026] It should be indicated that said connection means
can also be any suitable means, such as wireless means (Wi-
Fi, Bluetooth®, etc.) or any type of connector (mini-jack,
USB, etc.).

[0027] Inthis way, when the user blows through the air inlet
end, the air flow causes the whistle turbine 3 to generate a
variable frequency sound which is captured by the micro-
phone 4 which sends the data relating to said frequency to a
computer or any suitable platform.

[0028] InFIG. 2 a second embodiment of the device of the
present invention is depicted. It should be indicated that for
reasons of simplicity, in FIG. 2, only the elements of the
device inserted differently with respect to the first embodi-
ment are shown.

[0029] Inparticular, the principal difference is the arrange-
ment of the microphone 4 outside of said elongated hollow
body 1 to prevent turbulences affecting said microphone.
[0030] According to a second aspect, the present invention
also relates to a respiratory exercise method which comprises
the following steps:

[0031] when a user inhales or exhales into the previously
indicated device, data relating to the respiration is gen-
erated, in particular frequency values;

[0032] said device sends the frequency values to control
means, such as a computer;

[0033] in said control means, said frequency values pass
through a conversion algorithm in which the zero-cross
rate (ZCR) is detected and a zero-cross rate conversion
table is applied to the flow, preferably in I/m; and

[0034] said information is stored for the subsequent
monitoring thereof on the part of a doctor.

[0035] Furthermore, said method can also comprise an
additional step of converting said information regarding the
respiration flow into real-time moving images, for example a
video game such that a child or an adult can play at the same
time as carrying out the suitable respiratory exercises.
[0036] Eventhough reference is madeto a specific embodi-
ment of the invention, it is evident for a person skilled in the
art that the device and the method described can have numer-
ous variations and modifications and all the details mentioned
can be substituted for other technical equivalents without
extending beyond the scope of protection defined by the
attached claims.

1. A respiratory exercise device comprising means for

detecting the respiration of a person, wherein said means for
detecting the respiration of a person comprises a turbine
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whistle which generates a variable frequency sound as a func-
tion of the air flow which passes through the same and a
microphone which captures said variable frequency sound
generated by the turbine whistle.

2. The respiratory exercise device according to claim 1,
wherein it also comprises a filter associated with said micro-
phone.

3. The respiratory exercise device according to claim 1,
wherein it also comprises an adjustable valve inserted at an air
inlet end of the device.

4. The respiratory exercise device according to claim 1,
wherein it comprises an elongated hollow body, said micro-
phone being located outside of said body and said turbine
whistle being located in the interior of said body.

5. The respiratory exercise device according to claim 1,
wherein said microphone comprises connection means for
sending the data ofthe variable frequency sound generated by
the turbine whistle.

6. The respiratory exercise device according to claim 5,
wherein said means for sending the data of the variable fre-
quency sound generated by the turbine whistle comprises an
antenna, a wireless connection or a connector.

7. A method for respiratory exercise, comprising the steps
of:

obtaining data relating to the respiration of a person with
the device according to claim 1;

sending said data relating to the respiration to control
means; and

applying an algorithm to said data for calculating the val-
ues of the flows generated by the respiration.

8. The method for respiratory exercise according to claim
7, wherein it also comprises the step of storing the values of
the flows generated by the respiration for the monitoring
thereof.

9. The method for respiratory exercise according to claim
7, wherein it also comprises the step of converting the values
of the flows generated by the respiration into real-time mov-
ing images.

10. The method for respiratory exercise according to claim
7, wherein in the application of said algorithm the zero-cross
rate is calculated and a zero-cross rate conversion table is
applied to the flow.
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