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(54) Apparatus with inflatable mattress

(57)  An apparatus (10) is proposed for the suste-
nance of a patient, comprising:

- at least one compressor (12);

- at least one inflatable mattress (28, 30) comprising a
first series (32, 36) of cells and a second series (34, 38)
of cells;

- at least one valve (16, 18) having a discharge connec-
tion for the discharge in the outer ambient, and connected
through a first conduit (42, 50) with the first series of cells
(32, 36), through a second conduit (46, 54) with the sec-
ond series of cells (34, 38), and through a feed conduit

(14) with the compressor (12);

- at least one small mattress-sensor (24; 80), put under
said at least one mattress (28), comprising at least one
conduit-sensor (56; 82) and detecting means (20; 90) to
detect the air pressure in said at least one conduit (64;
82);

- management and control means (66), connected with
the detecting means (20; 90), with the at least one valve
(16, 18) and with the at least one compressor (12).
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Description

[0001] The present invention refers in general to an
apparatus with an inflatable mattress and a method for
the inflation of said mattress. More particularly, this in-
vention relates to an apparatus with a bedsore mattress,
inflatable with air, and a method for the inflation of said
bedsore mattress.

[0002] Asis known, there exist many types of bedsore
mattresses that are usually provided with at least two
series of cells which are inflated and deflated alternately
according to predetermined cycles of time in order to
have the patient lying on the mattress change his/her
position and to change the supporting sectors of the mat-
tress for the patient.

[0003] The bedsore mattresses are, therefore, inflated
by one or more compressors. The operation of said com-
pressors is controlled by a suitable management and
control system that adjusts the inflation and the deflation
of each of the two series of cells in the mattress.

[0004] In particular, said management and control sys-
tems must guarantee the maintenance of a correct pres-
sure to be applied on the body of a patient by the mattress.
[0005] A typology of inflation systems according to the
known art provides that the air that goes out of the mat-
tress, in particular out of each of the two series of cells,
flows in a sensing small mattress put under the mattress
so as todetect the pressure of the patient on the mattress.
[0006] Said typology of systems does not allow an ef-
ficient control of the mattress pressure. In addition, the
mattress must be fed continuously since the air in a var-
iable quantity flows to the outside of the mattress toward
the small mattress and from here to the outside.

[0007] Another typology of inflation systems according
to the known art provides that the feeding of the sensing
small mattress, put under the mattress, is done directly
from the compressor that feeds the mattress. A sensor
detects the pressure of the air that goes out of the small
mattress and regulates the power of the compressor.
[0008] Alsoin this case, the system provides a contin-
uous feed of the mattress and consequently, the com-
pressor is operating continuously, which gives rise to
problems in the consumes, outputs and lifetime of the
compressor itself.

[0009] The aim of the invention is, therefore, to carry
outaninflating system foramattressin order to overcome
the problems of the known art.

[0010] Another aim of the invention is to propose an
inflating system for a mattress with low consumption and
easy operation.

[0011] Anotheraim of the invention is to allow the com-
pressor not to be continuously operating.

[0012] Said aimsand advantages are reached accord-
ing to the invention with an apparatus for the sustenance
of a patient, characterized by the fact of comprising:

- atleast one compressor;
- atleast one inflatable mattress comprising a first se-
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ries of cells and a second series of cells, the cells of
the first series being possibly alternated with the cells
of the second series;

- atleast one valve having a discharge connection for
the discharge in the outer ambient, and connected
through a first conduit with the first series of cells,
through a second conduit with the second series of
cells, and through a feed conduit with the compres-
sor;

- at least one small mattress-sensor, put under said
at least one mattress, comprising at least one con-
duit-sensor and detecting means to detect the air
pressure in said at least one conduit;

- managementand control means, connected with the
detecting means, with the at least one valve and with
the at least one compressor;

said management and control means being adapted to
switch on or switch off the at least one compressor ac-
cording to the pressure detected by the detecting means,
and adapted to vary the setting up of the at least one
valve in order to inflate and deflate alternately the first
series of cells and the second series of cells.

[0013] In the apparatus according to the invention, it
is no more necessary that the compressor is always op-
erating since the air that flows from the compressor to
the small mattress-sensor does not go out directly but it
is kept in the inside of the small mattress-sensor unless
a suitable order is sent by the management and control
means.

[0014] In this way, the energy consumption is reduced
by the compressor. In addition, the employed amount of
air, which is sucked in from the outside and is blown into
the mattress, is considerably lower than that employed
by the known systems.

[0015] As an advantage, in the apparatus according
to the invention, the small mattress-sensor can be con-
nected by means of a control valve; in particular, said
control valve can have a discharge connection for the
discharge in the outer ambient, and can be connected
through a first conduit with an end of the conduit-sensor,
through a second conduit with the other end of the con-
duit-sensor, and through a feed conduit with the com-
pressor; at least one pressure sensor being comprised
in the second conduit to sense the pressure going out of
the small mattress-sensor.

[0016] In this way, the inlet and the outlet of air in the
conduit-sensor is regulated by the control valve through
whichitis possible to stop the air flow in the same conduit-
sensor, to blow the air in the same or to discharge the
air from the same. Besides, it is possible to measure the
pressure of the air in the conduit-sensor.

[0017] As an advantage, the apparatus according to
the invention can provide that the conduit-sensor, put in
the small mattress-sensor, is closed at both ends and
comprises a pressure sensor connected with the man-
agement and control means. In this way, it is not neces-
sary to feed the small mattress-sensor and only a pres-
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sure sensor is sufficient. For instance, the pressure sen-
sor is positioned at an end of the conduit-sensor, in case
outside the small mattress, to measure the change of
pressure of the air and understand the situation of the
mattress, positioned on the small mattress-sensor, and
the situation of the patient.

[0018] In addition, the apparatus can comprise:

- afirstmattress with afirst series of cells and a second
series of cells;

- asecond mattress with a first series of cells and a
second series of cells;

- a first valve having a discharge connection for the
discharge in the outer ambient, connected through
a first conduit with the first series of cells of the first
mattress, through a second conduit with the second
series of cells of the first mattress, and through a
feed conduit with the compressor; said first valve be-
ing connected with the management and control
means ;

- asecond valve having a discharge connection for
the discharge in the outer ambient, connected
through a first conduit with the first series of cells of
the second mattress, through a second conduit with
the second series of cells of the second mattress,
and through a feed conduit with the compressor, said
second valve being connected with the management
and control means;

[0019] in particular, said first mattress being arranged
at the trunk of the patient, said second mattress being
arranged at the feet of the patient and said small mat-
tress-sensor being arranged under said first mattress
and/or said second mattress.

[0020] Accordingly, the apparatus according to the in-
vention, can comprise more inflatable subunits, each of
them being independent from each other. In this way, it
is possible to control the pressure of the cells in a more
flexible way. Advantageously, a head mattress is put un-
der the head of the patient and can be connected with
thefirst series of cells of the first mattress with a nonreturn
valve and with the second series of cells of the first mat-
tress with a nonreturn valve. In this way, the head mat-
tress has always the maximum pressure, reached by the
first mattress.

[0021] In addition, at least one of said first mattress
and second mattress can comprises a lower chamber
connected through nonreturn valves with the first series
of cells and second series of cells so that said lower
chamber has always the maximum pressure, reached by
said first series of cells and said second series of cells.
[0022] Further features and details of the invention will
be better understood from the following specification
which is set forth as an example, not limited, as well as
from the accompanying drawings wherein:

Fig. 1 is a diagram of an apparatus with inflatable
mattress, according to the invention;
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Fig. 2 is a detail of the diagram in Fig. 1;
Fig. 3 is a component of an apparatus with inflatable
mattress, according to a variant of the invention.

[0023] With reference to the accompanying drawings,
in particular Figures 1 and 2, number 10 denotes an ap-
paratus with inflatable mattress which comprises a com-
pressor 12 which is connected through a feed conduit 14
to a trunk valve 16, a feet valve 18 and a mat valve 20.
[0024] The above three valves have the same con-
structive features, each of them being provided with four
connections with the outside, namely, one connection is
connected to the feed conduit 14, two connections are
provided with a pressure gauge and one last connection
is for the discharge (not visible in the figures). Besides,
the valves comprise an inner mechanism which allows
to put two or more of the four connections with the outside
in communication with each other so that a continuous
regulation of the valve is allowed as well as a continuous
regulation of the passage of air in the inside. Both the
trunk valve 16 and the feet valve 18 are connected to a
bedsore mattress 22 while the mat valve 20 is connected
to a sensor mat 24 which is put under the bedsore mat-
tress 22.

[0025] The bedsore mattress 20 comprises a head
sector 26, a trunk sector 28 and a feet sector 30.
[0026] The trunk sector 28 comprises a first series of
cells 32 and a second series of cells 34, which are fed
regardless of the trunk valve 16. Each cell of the first
series of cells 32 is alternated with a cell of the second
series of cells 34 in the inside of the trunk sector 28.
[0027] The first series of cells 32 is connected through
a first conduit 42 to afirst connection 40 of the trunk valve
16 while the second series of cells 34 is connected
through a second conduit 46 to a second connection 44
of the trunk valve 16.

[0028] Besides, the trunk sector 28 comprises a lower
chamber (not visible in the figure) which is connected
through nonreturn valves to the first series of cells 32 and
second series of cells 34 so as to keep it at the maximum
pressure reachedinthe inside of the cells, unless leakage
is controlled or not. In addition, the lower chamber of the
trunk sector 28 communicates with the head sector 26
so that the head sector 26 is allowed to keep a suitable
support pressure.

[0029] Likewise, the feet sector 30 comprises a first
series of cells 36 and a second series of cells 38 which
are fed by the feet valve 18 regardless of the feeding of
the trunk sector 28. Each cell of the first series of cells
36 is alternated with a cell of the second series of cells
38 in the inside of the feet sector 30.

[0030] The first series of cells 36 is connected through
a first conduit 50 to a first connection 48 of the feet valve
18 while the second series of cells 38 is connected
through a second conduit 54 to a second connection 52
of the feet valve 18.

[0031] The sensor mat 24 comprises a conduit sensor
56 which is arranged like a coil. An end of the conduit
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sensor 56 is connected through a first conduit 60 to a
first connection 58 of the mat valve 20 and the opposite
end is connected through a second conduit 64 to a sec-
ond connection 62 of the mat valve 20. The coil arrange-
ment allows to cover a wide surface of the mat sensor
24. The inflation system 10 comprises also a control cen-
tre 66, visible in Fig. 2, which includes a multifunction
display 68, a plurality of push-buttons 70 and an elec-
tronic central unit 72. A plurality of connections 74 con-
nects the control centre to the three valves 16, 18, 20
and the compressor 12.

[0032] The electronic central unit 72 manages the vis-
ualization in the multifunction display 68 of all the func-
tional parameters of the apparatus with inflatable mat-
tress 10 and processes, at the same time, the data com-
ing from the three valves 16, 18, 20 and compressor 12
so as to control the working and feeding thereof.

[0033] The working of the apparatus 10 with inflatable
mattress is described below.

[0034] The first operation which the apparatus 10 with
inflatable mattress performs by switching it on is a cali-
bration of the electric feeding of the compressor 12 by
disposing the apparatus in a configuration of calibration.
In this phase, the bedsore mattress 22 is isolated from
the compressor.

[0035] The configuration of calibration of the apparatus
10 with inflatable mattress is such that the trunk valve 16
and the feet valve 18 block the air flow from the compres-
sor 12 to the bedsore mattress 22 and that the mat valve
20 is arranged in a bypass configuration in which its dis-
charge connection is put in a direct communication with
the feed conduit 14.

[0036] In this way, the whole quantity of air that has
been treated by the compressor 12 passes only through
the mat valve 20 which detects the forward pressure of
the compressor, compares the same with a valve pres-
sure which has been predetermined during the projecting
phase and varies the feed current of the compressor 12
so that the two pressures are equal. In this way, some
common working problems are overcome such as the
presence of dirty filters or other, and the necessary main-
tenance interventions are reduced.

[0037] Once the calibration phase is concluded, it is
possible to proceed with the inflation of the bedsore mat-
tress 22 according to an alternate mode or a continuous
mode when it is selected by an operator by means of the
group of push-buttons 70. The continuous mode allows
the inflation of the first series of cells 32, 36 and second
series of cells 34, 38 of the trunk sector 28 and feet sector
30 at the same pressure so that a bedsore mattress 22
is obtained and allows the same support/sustenance of
the body of a patient in every point of the mattress 22.
[0038] On the contrary, in the alternate mode, the in-
flation system 10 performs a working cycle which alter-
nates the support/sustenance of the body of the patient
between the first series of cells 32, 36 and the second
series of cells 34, 38 of the trunk sector 28 and feet sector
30 so that the support/sustenance pressure is changed
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in each point of the mattress 22 in time.

[0039] The working according to the alternate mode is
described below.

[0040] Beginning from a condition of unloaded bed-
sore mattress 22, the mat sensor 24, which is put under
the trunk sector 28, is squashed by the weight of the
patient who blocks the air passage in the conduit sensor
56 in at least one point of the conduit sensor 56.

[0041] The central electronic unit 72 orders the trunk
valve 16, the feet valve 18 and the mat valve 20 to put
the feed conduit 14 in communication with the first con-
duits 42, 50 and second conduits 46, 54 of the trunk sector
28, feet sector 30 and first conduit 60 of the mat sensor
24 in order to inflate all the cells of the mattress 22. In
this phase, the weight of the patient prevents the air to
pass in the second conduit 64 of the mat valve 20 which
does not detect any pressure at its second connection
62 which, in this working phase, is put in communication
with the exhaust of the mat valve 20.

[0042] Inthe feetsector, whenthefeetvalve 18 detects
a predetermined pressure, called average pressure
hereinafter, at both connections 48, 52, the feet valve 18
changes its operation mode and blocks its first connec-
tion 48 so that it prevents a further inflating of the first
series of cells 36 of the feet sector 30 and puts the second
connection 52 in communication with the exhaust of the
feet valve 18 itself in order to bring the second series of
cells 38 of the feet sector 30 to the wished pressure,
called minimum pressure hereinafter, on blocking then
any exchange of air in the feet sector 30.

[0043] In the trunk sector 28, once the minimum pres-
sure has been reached and detected by both connections
40, 44 of the trunk valve 16, the trunk valve 16 blocks its
second connection 44 and prevents consequently a fur-
ther inflation of the second series of cells 34 of the trunk
sector 28 so that only the first series of cells 32 is still
inflated until a slight air pressure is detected in the con-
nection 62 of the mat valve 20. When this fact occurs
means that the trunk sector 28 has reached a pressure
that is called sustenance pressure below so that the pa-
tient is sufficiently raised from the bedsore mattress 22
and the air is allowed to flow in the whole conduit sensor
56 which is not pressed in any point by the weight of the
patient.

[0044] Once the sustenance pressure has been
reached by means of inflation in the first series of cells
32 of the trunk sector 28, the electronic central unit 72
orders the compressor 12 to switch off and the trunk valve
16 to close its first connection 40 on blocking the inflation
of the first series of cells 32 of the trunk sector 28 and to
put the second connection 44 in communication with the
exhaust of the trunk valve 16 itself until the second series
of cells 34 reaches the above mentioned minimum pres-
sure, which can be much lower than the pressure ob-
tained in the first series of cells 32 of the trunk sector 28.
This pressure may depend on the medical specifications
of the country in question.

[0045] Inthis operation phase, inthe bedsore mattress
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22 thefirst series of cells 36 in the feet sector 30 is inflated
at the average pressure while the second series of cells
38inthe feetsector 30is inflated at the minimum pressure
and the first series of cells 32 in the trunk sector 28 is
inflated at the sustenance pressure which the second
series of cells 34 in the trunk sector 28 is inflated at the
minimum pressure. The head sector 26 is inflated at the
sustenance pressure, namely, the maximum pressure
reached in the trunk sector 28. The electronic central unit
72 maintains this distribution of pressures in the inside
of the bedsore mattress 22 for a predetermined period
of time, for instance five minutes, during which the com-
pressor 12 remains switched off, which does not occur
in the prior art.

[0046] When the predetermined period of time has
elapsed and the compressor 12 is kept switched off, the
electronic central unit 72 orders the trunk valve 16 and
the feet valve 18 to put the respective first connections
40, 48 in communication with the respective second con-
nections 44, 52 so that it is possible to obtain a rebalance
of the pressures in the bedsore mattress 22 and to make
such pressures uniform.

[0047] The so-described inflation cycle can be repeat-
ed by alternating later the first series of cells and the
second series of cells in both the trunk sector 28 and the
feet sector 30.

[0048] More particularly, in the following inflation cycle,
the electronic central unit 72 verifies whether in the trunk
sector 28 or in the feet sector 30 there is an equal pres-
sure or a pressure higher than the average pressure in
order to avoid a further inflation phase by the compressor
12 in that sector.

[0049] In other terms, if, for instance, after the rebal-
ance of the pressures in the feet sector 30, the pressure
is higher than the average pressure while the pressure
in the trunk sector 28 is lower than the average pressure,
the electronic central unit 72 orders the trunk valve 16 to
allow the first series of cells 32 and the second series of
cells 34 to be inflated until both series of cells reach the
average pressure while the electronic central unit 72 or-
ders the feet valve 18 only to deflate that series of cells
which in the preceding cycle had been maintained at the
average pressure.

[0050] In this way, the previously described inflation
cycle will be repeated by inverting the pressures obtained
in the series of cells of the sectors of the bedsore mattress
22.

[0051] In a different operation mode of the apparatus
with inflatable mattress according to the invention, the
operator can inflate all the cells of the bedsore mattress
of both the trunk sector and the feet sector at a prede-
termined pressure in the shortest time possible, for in-
stance by utilizing the maximum power of the compres-
sor. This function allows the mattress to remain inflated
for a certain period of time and deactivates automatically
and restores thus the operative conditions that were
present before selecting this different operation mode.
[0052] According to a different construction of the ap-
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paratus with inflatable mattress according to the inven-
tion, the feet sector of a bedsore mattress can comprise
two nonreturn valves, each of them being connected to
the first series of cells 36 and second series of cells 38,
respectively and communicating with the head sector.
The nonreturn valves can be arranged in such a way as
to allow the inlet of compressed air toward the head sec-
tor only when the pressure in the head sector itself is
lower than the pressure in one of the first series of cells
and second series of cells in the feet sector. According
to this construction it is possible to control more accu-
rately the pressure in the head sector since it depends
on the management of the feet sector but it is independ-
ent from the variations in the trunk sector, caused by the
working of the mat sensor.

[0053] According to a variant of the invention, an ap-
paratus with inflatable mattress can comprise an inde-
pendent mat sensor 80 showing a substantially rectan-
gular shape, as visible in Figure 3, which in turn compris-
es a tube sensor 82 arranged like a spiral or according
to a different shape beginning from the centre of the in-
dependent mat sensor 80 itself and in such a way as to
cover most part of its surface.

[0054] The spiral of the tube sensor 82 ends on the
edge of the independent mat sensor 80 and is connected
through a conduit 84 to a valve 86.

[0055] Inturn,the valve 86 is connected through a con-
duit 88 to a pressure sensor 90 which transmits the de-
tected pressure through a connection 92 to the manage-
ment and control system.

[0056] The valve 86 can comprise appropriately a de-
vice which stops the passage of air in case the conduit
88 is disconnected in order to prevent air from going out
of the conduit 84 and tube sensor 82.

[0057] The independent mat sensor 80 can substitute
the mat sensor 24 if necessary, which involves the ad-
vantage of obtaining a measurement of the pressure var-
iation in relation to the weight/position of the patient with-
out utilizing compressed air coming from the manage-
ment and control system and guaranteeing thus reduced
consumes and a greater autonomy in respect to the man-
agement and control system without inserting elements
to be interested by electricity in the bedsore mattress.
[0058] In case of a crushing of the tube-sensor 82, the
pressure of the air contained in the tube-sensor 82 and
conduit 84, which air is initially at the atmospheric pres-
sure, increases proportionally so that this increase of the
air pressure is detected by the pressure sensor 90.
[0059] The detected variation of pressure can be uti-
lized, for instance, to estimate the weight/position of the
patient and to value the inflation pressure required to
inflate the cells of the bedsore mattress in order to safely
support the patient.

[0060] The particular construction of the independent
mat-sensor 80 and tube-sensor 82 allows to detect an
inclination of the bed, as well, for instance an inclination
of the bed-back, because the different distribution of the
weight/position of the patient on the tube-sensor 82 in-
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volves a different pressure, which is detected by the pres-
sure sensor 90, and consequently, a different estimate
of the weight/position of the patient. This different esti-
mate of the weight of the patient will involve, for instance,
an increase of the inflation pressure for the inflation of
the cells of the bedsore mattress in case of an inclination
of the bed-back.

[0061] According to a variant of the invention, an inde-
pendent mat-sensor can comprise a tube-sensor which
is produced entirely or partially in an elastic material to
avoid an excessive crushing and to avoid that a part of
the tube-sensor remains separate from the remaining
part with the risk of misrepresenting the pressure detect-
ed by the pressure sensor.

[0062] The apparatus with inflatable mattress accord-
ing to the invention has several advantages in compari-
son with the prior art, for instance a remarkable saving
in energy since the compressor is utilized only when the
inflation is necessary while in the known compressor, the
compressor must be always operating to maintain the
inflation of the mattress, which involves not only a greater
consumption of energy but also a greater noise and wear
of mechanical parts. A further advantage is the possibility
of a self-calibration of the apparatus with inflatable mat-
tress according to the invention which compensates for
any malfunctions of the compressor which could reduce
the quantity of inflated air so that many maintenance in-
terventions are avoided.

[0063] Another advantage is to remarkably reduce the
quantity of the air treated by the apparatus with inflatable
mattress on the whole in order to improve the conditions
of the air of the ambient in which it operates while in the
known systems, the compressor is always operating and
consequently, itis necessary to treat much more air which
is then exhausted in the ambient in which it operates.
[0064] Besides, the electronic management of the
components of the apparatus with inflatable mattress al-
lows a full customization of the operating cycle since all
the functional parameters of the control centre 66 can be
varied.

[0065] The different operation mode allows to keep the
mattress completely inflated with a rigid, uniform surface
so that it is possible to guarantee the necessary care for
the patient when the care requires such a support sur-
face.

[0066] In addition, further variants and constructions
are possible which are to be considered as included in
the scope of protection as set forth in the following claims.

Claims

1. Apparatus (10) for the sustenance of a patient, com-
prising:

- at least one compressor (12);
- at least one inflatable mattress (28, 30) com-
prising afirst series (32, 36) of cells and a second
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series (34, 38) of cells;

- at least one valve (16, 18) having a discharge
connection for the discharge in the outer ambi-
ent, and connected through a first conduit (42,
50) with the first series of cells (32, 36), through
a second conduit (46, 54) with the second series
of cells (34, 38), and through a feed conduit (14)
with the compressor (12);

- at least one small mattress-sensor (24; 80),
put under said at least one mattress (28, 30),
comprising at least one conduit-sensor (56; 82)
and detecting means (20; 90) to detect the air
pressure in said at least one conduit-sensor (56;
82);

- management and control means (66), connect-
ed with the detecting means (20; 90), with the
at least one valve (16, 18) and with the at least
one compressor (12);

said management and control means (66) being
adapted to switch on or switch off the at least
one compressor (12) according to the pressure
detected by the detecting means (20; 90), and
adapted to vary the setting up of the at least one
valve (16, 18) in order to inflate and deflate al-
ternately the first series of cells (32, 36) and the
second series of cells (34, 38).

Apparatus (10) according to claim 1, wherein a con-
trol valve (20) is comprised and has a discharge con-
nection for the discharge in the outer ambient, and
connected through a first conduit (60) with an end of
the conduit-sensor (56), through a second conduit
(64) with the other end of the conduit-sensor (56),
and through a feed conduit (14) with the compressor
(12); at least one pressure sensor being comprised
in the second conduit (64) to sense the pressure go-
ing out of the small mattress-sensor (24).

Apparatus (10) according to claim 1, wherein the
conduit-sensor (82), putin the small mattress-sensor
(80), is closed atboth ends and comprises a pressure
sensor (90) connected with the management and
control means (66).

Apparatus (10) according to any of the preceding
claims, comprising:

- a first mattress (28) with a first series of cells
(32) and a second series of cells (38);

- a second mattress (30) with a first series of
cells (36) and a second series of cells (38);

- afirst valve (16) having a discharge connection
for the discharge in the outer ambient, connect-
ed through afirst conduit (42) with the first series
of cells (32) of the first mattress (28), through a
second conduit (46) with the second series of
cells (34) of the first mattress (28), and through
a feed conduit (14) with the compressor (12);
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said first valve (16) being connected with the
management and control means (66);

- a second valve (18) having a discharge con-
nection for the discharge in the outer ambient,
connected through a first conduit (50) with the
first series of cells (36) of the second mattress
(30), through a second conduit (54) with the sec-
ond series of cells (38) of the second mattress
(30), and through a feed conduit (14) with the
compressor (12); said second valve (18) being
connected with the management and control
means (66);

said first mattress (28) being arranged at the
trunk of the patient, said second mattress (30)
being arranged at the feet of the patient; said
small mattress-sensor (24; 80) being arranged
under said first mattress (28) and/or said second
mattress (30).

Apparatus (10) according to any of the preceding
claims, wherein a head mattress (26) is connected
with the first series of cells (32) of the first mattress
(28) with a nonreturn valve and with the second se-
ries of cells (34) of the first mattress (28) with a non-
return valve so that the head mattress (26) has al-
ways the maximum pressure, reached by the first
mattress (28); said head mattress (26) being ar-
ranged at the head of the patient.

Apparatus (10) according to any of the preceding
claims, wherein at least one of said first mattress
(28) and second mattress (30) comprises a lower
chamber connected through nonreturn valves with
the first series of cells (32, 36) and second series of
cells (34, 38) so that said lower chamber has always
the maximum pressure, reached by said first series
of cells (32, 36) and said second series of cells (34,
38).

Apparatus (10) according to any of the preceding
claims, wherein the cells of the first series (32, 36)
are alternated with the cells of the second series (34,
38).
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