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RESPIRATION DEVICE

The present invention relates to respiration aids, particularly for use by
patients suffering from the disease know as Sleep Apnea and shoring. Sleep
Apnea, which manifests itself by intensive snoring during sleep, is a
biological disorder of the respiratory channels, in particular the upper air
passages which tend to collapse and become blocked towards the end of
some exhalation cycles. In order to overcome and avoid suffocation, the
patient must exert an effort to continue the breathing process, i.e. the
inhalation phase, which effort entails his actual awaking. Patients are thus
driven in to a serious mental and physical condition, due to accumulated lack
of sleep; although the patients seem to be asleep, actually they are not
deriving the benefits of slumber, not to mention the inconvenience caused by

people in proximity.

In the course of research, it has been found that great relief is éttained if, by
some external means, the patient’s lungs (and, of course, the upper bronchial
passages included) are kept under a constant, slightly elevated air pressure,
of the order of 5-15 cm H,0 above the ambient, ‘atmospheric” pressure.

Apparatus devised for the application of this kind of treatment included a
belted nose-mask and snorkel, through which excessive quantity of air was
supplied to the patient (of the order of 100 lit/min while normal human air

consumption during sleep is about 6 lit/min).

This method assured that both the inhalation and the exhalation took place
under practically the same, elevated pressure, as required. However, it has
been found that the supply to the patient's mask of such extremely high
quantities of air causes great inconvenience, expressed, inter alia, by

extensive cooling and/or drying up of the nose and other breathing passages.
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It has already been proposed to overcome this inherent deficiency of the

conventional system - cf. Israel Patent Application No. 82300; however the
apparatus therein disclosed still requires the installation of an electric motor

to drive an indispensable compressor.

It is, therefore, the prime object of the present invention to provide a
respiration device for the above purpose which is self-contained, and does

not require an electrically powered air compressor.

The device of the invention is a respiration aid device, particularly for

preventing snoring and Sleep Apnea, comprising a nose cover, a one-way

inhalation, air valve, an exhalation controlled air, valve, a potentiometer for
-setting of in-mask pressure, a pressure gauge, two analog-to-digital (A/D)

.uits, comparator, a controller.

The invention is illustrated in Fig. 1. Nothing in the following description is
meant to limit the scope of the invention; it is meant only to clarify and

illustrate it.

The device of the invention comprises a mask covering the patient’s nose,
and a servo mechanism maintaining inside the mask a desired pressure
during exhalation. This pressure inside the mask is due to the patient's

exhalation only.

As illustrated the novel device comprises a mask 1 to be attached to the face
by means of a strap around the head. There are provided two valves, and
~inflow valve (2) and an outflow valve 3, which, allow air to flow from the
outside into the mask and from the mask to the outside, respectively. The
opening and closing of the one-way inflow valve is controlled by that valve’s
mechanism; the opening and closing of the outflow valve are controlled by

control means 8.
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There is provided a pressure gauge (5) which senses the air pressure inside

the mask. A potentiometer (4) is set so that its resistance is used as
reference. This reference corresponds to the desired threshold value of air
pressure. Units marked on a scale, for setting the potentiometer, are units of
pressure, given in mm of water above atmospheric pressure, in the range of 0
to 150 mm. There is provided two A/D converters (6 and 6') one for the air-
pressure information coming from the pressure gauge and the other receiving
reference information coming from potentiometer (4), convert these two
analog data into digital data: the analog pressure information into digital
pressure-information, and the analog resistance information into digital
reference-information. These are input to a comparator which compares them
with each other. According to this comparison the comparator 7 sends
information to the controller 8. If the pressure measured by the pressure
gauge is higher than the set reference, the comparator 7 sends to the
controller 8 information to open the outflow valve 6'. If the pressure measured
by the pressure gauge is lower than the set reference, the comparator sends

to the controller 8 information to keep the outflow valve 6’ closed.

Both valves are very sensitive and respond rapidly to very small pressure

differences.

Various outfiow valve, can be used, such as:
(1) and on/off valve,
(2) a valve with variable opening: from fully closed to fully open.

During inhalation the pressure within the mask 1 is lower than the pressure
corresponding to the set reference so that the outflow valve 3 is closed and
the patient inhales through the inflow vaive 2. During exhalation the pressure
within the mask 1 builds up because the two valves are closed. When the
pressure within the mask exceeds the pressure corresponding to the set
reference the control 8 sends information to the outflow valve 3 to open it,

allowing air to flow out.
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If the outflow valve 3 is of the on/off type it remains open until the pressure

within the mask 1 reaches the pressure corresponding to the set reference
and the outflow valve closes. If the outflow valve 3 is of the variable-opening
type it opens in proportion to the pressure within the mask so that the

" pressure remains at the level corresponding to the set reference, and when it

drops below that threshold, the valve closes.

It will thus be readily appreciated that the device provided according to the
invention, is of simple construction; needs not be associated with auxiliary
installations such as an electrical power source; it comprises a small number
of simple elements and is therefor not liable to wear during prolongéd use,

and also inexpensive.
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CLAIMS

1. A respiration mask, particularly for preventing sleep Apnea and snoring,
comprising:
a nose cover, provided with an inhalation, one-Way, air valve; and
exhalation, controlled, air valve; a potentiometer for reset timing in-mask
pressure; a pressure gauge; two analog-to-di'gital circuits; a comparator
and controller means, thus providing means for controlling the exhalation

valve to maintain in-mask pressure during exhalation at a preset value.

2. A mask according to claim 1, where the opening and closing of the one-

way outflow valve is controlled by control means.

3. A mask according to claim 1 or 2, where means are provided for

establishing in the mask a pressure in the range of from about 0 to 150 mm

water.

4. A mask where a pressure gauge senses air pressure inside the mask and
a potentiometer set so that its resistance serves as reference, according to

which preset difference the air pressure in the mask is maintained.

5. A system according to any of claims 1 to 4, where there are provided A/D
converters, one for sensing air pressure from the pressure gauge, the
other from the potentiometer, which data are used as input to a comparator
which sends commands to the outflow valve, either opening it or leaving it

in the closed state.

6. A respiration aid device for preventing Sleep Apnea and snoring

substantially as hereinbefore described with reference to the

accompanying drawing.
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