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EP 3 072 419 B1
Description
FIELD OF THE INVENTION

[0001] Thisinvention relates to an inflation and deflation pressure regulation system and method and more particularly
to an inflation and deflation pressure regulation system and method capable of using different inflation and deflation
strategies to perform inflation or deflation operations according to the variation of weight pressure detected. This invention
also provides an air mattress system using the inflation and deflation pressure regulation system.

BACKGROUND OF RELATED ART

[0002] Medical grade air mattresses are useful for bedridden patients to relieve local stress concentration caused by
lying and prevent bedsores. When in use, an inflation and deflation device is connected to an air mattress via an air
delivery conduit to establish air communication between the inflation and deflation device and the air mattress so as to
inflate or deflate the air mattress.

[0003] Due to the difference in body weight of individual patients, the pressure borne by the air mattress may be
changed. Therefore, the air mattress needs adjustment of internal air pressure according to the physical condition of
different patients so as to provide sufficient support to bear patients and provide them with lying comfort.

[0004] Most conventional air mattresses are formed by multiple air cells. By using two independent air arrays that are
respectively communicated with a part of the air cells, the inflation and deflation rate can be increased and controlled
easily. Conventionally, the two independent air arrays of the air mattress are inflated at the same time to a preset pressure
value; after that, a patient lies on the air mattress, and the pressure change of the air mattress is detected. Only after
the pressure has reached a steady state for a period of time (e.g. 40 seconds), will the pressure value be used to
determine the body weight section or interval corresponding to the patient, followed by the adjustment of the air mattress
to a proper pressure value corresponding to the body weight section or interval.

[0005] EP2250988 discloses a patient support. The patient support having real time pressure control is provided. The
patient supportincludes a plurality of sensors located beneath a bladder including a plurality of upright cylindrical elements.
The pressure within the bladder is controlled based on the pressure or force sensed by the plurality of sensors. In certain
embodiments, a lack of patient movement monitor and method is provided. The monitor and method of the patient
support includes a plurality of sensors located beneath a patient support to determine movement of a patient. An alarm
is activated when patient movement over time is determined to be lacking.

[0006] EPO0168213 discloses a control system for air pad or mattresses having one or more sets of air cells. The control
system includes an air pump, a series of valves operable by a control unit to inflate and deflate selectively the cells, and
a pressure sensor for sensing air pressures within the cells, information derived therefrom dependent on body weight
and weight distribution being used by the control unit to determine operating air pressure values to which selected ones
of the eels or sets of cells are to be inflated. Thus the control system serves to adjust automatically air pressure within
the cells according to current individual requirements.

[0007] US2008/005843 discloses abody support apparatus having automatic pressure control. A body support surface
comprises an inflatable air chamber, a plurality of pressure-sensitive sensors underlying the air chamber, a controller
connected to receive the outputs of the sensors, and an air regulator connected to the air chamber and controlled by
the controller to set a pressure of air or another gas within the air chamber in response to the outputs of the sensors.
[0008] However, it takes quite a long time for the air mattress to reach the steady state after the patient lies thereon,
and still another long period of time is necessary after the pressure has become steady, so a long waiting time will be
needed for the pressure regulation of the air mattress, which is time-consuming and results in bad user experience.
Accordingly, improvements are needed for the conventional inflation and deflation pressure regulation system of the air
mattress.

SUMMARY OF THE INVENTION

[0009] An objective of this invention is to provide an inflation and deflation pressure regulation system which is capable
of detecting weight pressure variation to perform corresponding inflation and deflation operations by using different
inflation and deflation strategies, such that the air mattress may regulate the supporting pressure in a more stable and
faster way to meet the demands of patients.

[0010] To achieve the aforesaid objective, an inflation and deflation pressure regulation system applicable to an air
mattress with at least two air arrays. The inflation and deflation pressure regulation system comprises an inflation and
deflation device, a pressure detection unit and a control unit. The inflation and deflation device inflates or deflates the
air mattress; the pressure detection unit continuously detects an instantaneous pressure value of the air mattress; the
control unit determines whether the instantaneous pressure value detected by the pressure detection unit when the air
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mattress is in a weight-bearing state has reached a preset pressure value before a preset time has elapsed; if so, the
control unit using a first inflation and deflation strategy to control the inflation and deflation device to inflate or deflate
the air mattress; if not, the control unit using a second inflation and deflation strategy to control the inflation and deflation
device to inflate or deflate the air mattress. When the first inflation and deflation strategy is used, the air mattress is
inflated or deflated according to the difference between the instantaneous pressure value and a target pressure value
corresponding to one of a plurality of different time intervals related to the time required to reach the preset pressure.
When the second inflation and deflation strategy is used, the air mattress is inflated or deflated according to the difference
between the instantaneous pressure value and a target pressure value corresponding to one of a plurality of different
compared pressure differences related to a pressure difference between a reference pressure value and the instanta-
neous pressure value obtained when the preset time has elapsed.

[0011] Aninflation and deflation pressure regulation method of this invention is applicable to the above-recited inflation
and deflation pressure regulation system. The method comprises the following steps: performing an automated detection
for inflation and deflation process, during which the control unit continuously obtains the instantaneous pressure value
of the air mattress detected by the pressure detection unit and enables the inflation and deflation device to discharge
air in any one of the air arrays of the air mattress; using the control unit to determine whether the instantaneous pressure
value of the air mattress in a weight-bearing state has reached a preset pressure value before a preset time has elapsed;
if so, the control unit employing a first inflation and deflation strategy for the air mattress; and if not, the control unit
employing a second inflation and deflation strategy for the air mattress. When the first inflation and deflation strategy is
used, the air mattress is inflated or deflated according to the difference between the instantaneous pressure value and
a target pressure value corresponding to one of a plurality of different time intervals related to the time required to reach
the preset pressure. When the second inflation and deflation strategy is used, the air mattress is inflated or deflated
according to the difference between the instantaneous pressure value and a target pressure value corresponding to one
of a plurality of different compared pressure differences related to the difference between a reference pressure value
and the instantaneous pressure value obtained when the preset time has elapsed.

[0012] An air mattress system of this invention comprises an air mattress and the above-recited inflation and deflation
pressure regulation system. The air mattress comprises a first air array and a second air array, the first air array comprising
a first inner cell and a first outer cell, the second air array comprising a second inner cell and a second outer cell, the
first outer cell being communicated with the second inner cell via a first check valve, the second outer cell being com-
municated with the first inner cell via a second check valve; the inflation and deflation pressure regulation system is in
air communication with the air mattress, wherein the inflation and deflation pressure regulation system inflates each of
the first air array and the second air array to a reference pressure value.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] A more complete understanding of the subject matter can be derived by referring to the detailed description
and claims when considered in conjunction with the following figures, wherein like reference numbers refer to similar
elements throughout the figures.

FIG. 1 illustrates a systematic block diagram of an inflation and deflation pressure regulation system;

FIG. 2 illustrates a flowchart of the first embodiment of an inflation and deflation pressure regulation method;

FIG. 3 illustrates a detailed flowchart for the automatic pressure detection process of the first embodiment of the
inflation and deflation pressure regulation method;

FIG. 4 illustrates a systematic block diagram of an air mattress system;

FIG. 5 illustrates the connection between cells configured in the air mattress and the inflation and deflation device
of the air mattress system; and

FIG. 6 illustrates a partial flowchart of the second embodiment of the inflation and deflation pressure regulation
method.

DETAILED DESCRIPTION OF THE INVENTION
[0014] The use of "a" or "an" is employed to describe elements and components described herein. This is done merely

for convenience and to give a general sense of the scope of the invention. Accordingly, this description should be read
to include one or at least one and the singular also includes the plural unless it is obvious that it is meant otherwise.
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[0015] As used herein, the terms "first," "second," "third" and the like are used for distinguishing between or referring
identical or similar elements or structures and not necessarily for describing a sequential or chronological order thereof.
It should be understood that the terms so used are interchangeable under appropriate circumstances or configurations.
[0016] Furthermore, as used herein, the terms "comprises," "comprising," "includes," "including," "has," "having" or
any other variation thereof are intended to cover a non-exclusive inclusion. For example, a component, structure, article,
or apparatus that comprises a list of elements is not necessarily limited to only those elements but may include other
elements not expressly listed or inherent to such component, structure, article, or apparatus.

[0017] FIG. 1 illustrates a systematic block diagram of the inflation and deflation pressure regulation system 10 ac-
cording to the presentinvention. As shown by FIG. 1, the inflation and deflation pressure regulation system 10is applicable
to an air mattress, particularly the one with at least two air arrays. The air mattress consists of a plurality of air cells
arranged in order, each air array comprising a part of air cells communicated with each other. In one embodiment, the
air mattress has two independent air arrays, one of which is communicated with all odd-numbered air cells, and the
other of which is communicated with all even-numbered air cells, but this invention is not limited thereto. Since the air
array and air cell structures of an air mattress are already known to skilled artisans, detailed elaboration is omitted herein
for brevity.

[0018] The inflation and deflation pressure regulation system 10 may detect the pressure variation of the air mattress
in a weight-bearing state to determine whether to perform inflation or deflation on the air mattress to adjust the pressure
of the air mattress. In one embodiment, the inflation and deflation pressure regulation system 10 comprises an inflation
and deflation device 11, a pressure detection unit 12 and a control unit 13; the control unit 13 is electrically connected
with the inflation and deflation device 11 and the pressure detection unit 12. The inflation and deflation device 11 may
be communicated with the air mattress via an air delivery conduit to form a closed air circuit. After the inflation and
deflation device 11 has received an instruction and begun operating, the air mattress may be inflated or deflated. In one
embodiment, the inflation and deflation device 11 may be an air pump or other component capable of performing inflation
and deflation.

[0019] The inflation and deflation device 11 may further comprise a deflation unit 111. The deflation unit 111 may be
communicated with the air delivery conduit, and the deflation unit 111 may be switched on during the operation of the
inflation and deflation device 11 to allow heat dissipation. In one embodiment, the deflation unit 111 is a deflation valve
or other component capable of performing similar functions.

[0020] The pressure detection unit 12 is arranged in the closed air circuit for continuously detecting the pressure in
the air mattress so as to obtain instantaneous pressure values and transmit the instantaneous pressure values thus
obtained to the control unit 13 for subsequent processing and determination. In this embodiment, the pressure detection
unit 12 is a pressure sensor.

[0021] The control unit 13 continuously receives the instantaneous pressure values from the pressure detection unit
12 and performs processing, comparison and/or determination thereof, so as to control the inflation or deflation operation
of the inflation and deflation device 11 according to the comparison and/or determination results. In one embodiment,
the control unit 13 determines whether an instantaneous pressure value detected by the pressure detection unit 12 when
the air mattress is in a weight-bearing state (i.e. the state of the air mattress bearing thereon a patient) has reached a
preset pressure value before a preset time has elapsed. In addition, the aforesaid preset time and preset pressure value
as the bases for the determination by the control unit 13 may be set or stored in advance or set or adjusted by users.
[0022] In one embodiment, the control unit 13 defines a first inflation and deflation strategy and a second inflation and
deflation strategy for controlling the inflation and deflation device 11, such that the inflation and deflation device 11 may
be controlled differently under different conditions; in other words, the control unit 13 decides whether to use the first
inflation and deflation strategy or the second inflation and deflation strategy according to the comparison and/or deter-
mination results of the instantaneous pressure value to control the inflation and deflation device 11, wherein the first
inflation and deflation strategy and the second inflation and deflation strategy are described in detail below.

[0023] In one embodiment, the control unit 13 comprises a processor 131 and an analog-to-digital converter 132. The
processor 131 determines whether the instantaneous pressure value has reached the preset pressure value before the
preset time has elapsed and generates an instruction corresponding to the comparison and/or determination results to
control the inflation and deflation device 11. In this embodiment, the processor 131 may be a central processing unit or
a microcontroller.

[0024] The analog-to-digital converter 132 is electrically connected with the processor 131 and the pressure detection
unit 12. The analog-to-digital converter 132 performs analog-to-digital signal conversion on the instantaneous pressure
values continuously obtained by the pressure detection unit 12, and the processed signals are transmitted to the processor
131 for comparison and/or determination.

[0025] The control unit 13 further comprises a memory 133 electrically connected with the processor 131. The memory
133 may save the instantaneous pressure values obtained, the preset pressure value and the preset time, which may
be read and compared by the processor 131 if necessary. In one embodiment, the memory 133 may be a memory (e.g.
RAM) in the processor 131, an independent and standalone memory unit, a hard disk drive or other component with
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data storage capability. The memory can be configured as other forms according to the need and is not limited to those
exemplified above.

[0026] FIG. 2 illustrates a flowchart of the first embodiment of the inflation and deflation pressure regulation method
according to the present invention. The inflation and deflation pressure regulation method will be now described in detail
in conjunction with and with reference to the inflation and deflation pressure regulation system 10 illustrated in FIG. 1,
but it should be noted that the method may also be implemented with other configurations. As shown in FIG. 2, the
inflation and deflation pressure regulation method comprises Steps S1 to S4, which are exemplified in detail below.
[0027] Step S1: performing an automated detection for inflation and deflation process, during which the control unit
13 continuously obtains an instantaneous pressure value of the air mattress detected by the pressure detection unit 12
and enables the inflation and deflation device 10 to discharge air in any one of the air arrays of the air mattress.
[0028] First, the inflation and deflation pressure regulation system performs an automated detection for inflation and
deflation process on the air mattress. In the first embodiment of the inflation and deflation pressure regulation method,
the air mattress is communicated with the inflation and deflation device 11 to form a closed air circuit. The pressure
detection unit 12 arranged in the closed air circuit may incessantly detect the current pressure of the air mattress so as
to continuously obtain the instantaneous pressure value of the air mattress and transmit the same to the control unit 13.
The control unit 13 continuously receives the instantaneous pressure value of the air mattress and enables the inflation
and deflation device 11 to discharge air in any one of the air arrays of the air mattress; in other words, given that the air
mattress contains two air arrays, the control unit 13 may be programmed to instruct the inflation and deflation device 11
to discharge air in one of the two air arrays and retain the inflation status of a single air array; for example, air in odd-
numbered air cells is discharged, and air in even-numbered air cells are held, vice versa.

[0029] Reference is now made to FIG. 3, which illustrates a detailed flowchart for the automatic pressure detection
process of the first embodiment of the inflation and deflation pressure regulation method. As shown in FIG. 3, the
automatic pressure detection process of the inflation and deflation pressure regulation method further comprises Steps
S11 to S13, which are described in detail below.

[0030] Step S11:inflating the two air arrays with the inflation and deflation device 11.

[0031] After the air mattress and the inflation and deflation device 11 are mutually communicated, the inflation and
deflation device 11 is used to inflate both air arrays of the air mattress.

[0032] Step S12: determining whether each air array has reached the reference pressure value.

[0033] During the inflation by the inflation and deflation device 11, the control unit 13 continuously obtains the instan-
taneous pressure value of the air mattress from the pressure detection unit 12, so as to determine whether each air
array of the air mattress has reached the reference pressure value. The reference pressure value serves as a standard
for pressure comparison by the control unit 13 and similarly may be preset for the control unit 13 or set or adjusted by
users according to the need and stored in the memory 133. If the control unit 13 determines that each air array of the
air mattress has reached the reference pressure value, proceed to Step S13; otherwise, go back to Step S11 to continue
inflation by the inflation and deflation device 11 and detection of the instantaneous pressure value.

[0034] Step S13: the inflation and deflation device 11 discharging air in any air array of the air mattress.

[0035] After the control unit 13 determines that each air array of the air mattress has reached the reference pressure
value, a patient may then lie on the air mattress such that the air mattress enters a weight-bearing state; after that, the
control unit 13 may, as programmed in advance, instructs the inflation and deflation device 11 to discharge air in one of
the two air arrays and hold air in only one single air array.

[0036] Step S2: using the control unit 13 to determine whether the instantaneous pressure value of the air mattress
in the weight-bearing state has reached the preset pressure value before the preset time has elapsed.

[0037] Refer back to FIG. 2. Then the control unit 13 determines whether the instantaneous pressure value obtained
when the air mattress in the weight-bearing state with only one single air array inflated has reached the preset pressure
value before the preset time has elapsed. If the instantaneous pressure value has reached the preset pressure value
before the preset time has elapsed, it is determined that the body weight of the patient lying on the air mattress has
exceeded a threshold, and Step S3 is then proceeded with; otherwise, it is determined that the body weight of the patient
lying on the air mattress is within a recognizable range, and Step S4 is then proceeded with.

[0038] Step S3: the control unit 13 deciding to employ the first inflation and deflation strategy for the air mattress.
[0039] If the control unit 13 determines that the instantaneous pressure value has reached the preset pressure value
before the preset time has elapsed, the control unit 13 employs the first inflation and deflation strategy for the air mattress
and instructs the inflation and deflation device 11 to perform corresponding inflation or deflation on the air mattress. In
one embodiment, the memory 133 contains a pre-stored first lookup table which represents a plurality of different time
intervals and the target pressure value corresponding to each time interval. These numbers and values may be acquired
by the statistics of body weights of a large group of patients and the corresponding pressures. In this embodiment, for
example, the reference pressure value is 3999.66 Pa(30 mmHg), the preset pressure value is 5332.88 Pa(40 mmHg),
and the preset time is any time point within a time range, such as 45 to 120 seconds, 60 to 120 seconds or a different
range. Preferably, the preset time is 90 seconds but not limited thereto. The first lookup table may be exemplified as
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Table 1 below.

Table 1
Target pressure value (Pa)/(mmHg) | 4399.626/33 | 4932.914/37 | 5466.202/41 | 5732.846/43 | 5999.46/45
Time interval (sec) 75-90 61-75 51-0 41-50 0-40

[0040] According to the firstinflation and deflation strategy, the air mattress is inflated or deflated, as instructed by the
control unit 13, according to the difference between the instantaneous pressure value and the target pressure value
corresponding to one of a plurality of different time intervals related to the time required for the instantaneous pressure
value to reach the preset pressure.

[0041] Referto Table 1. For example, if the control unit 13 determines that the instantaneous pressure value reaches
the preset pressure value (5332.88 Pa (40 mmHg)) at the 55t second, which means that the instantaneous pressure
value reaches the preset pressure value before the preset time (e.g. 90 seconds for a preferred embodiment) has
elapsed, then the control unit 13 may find out the time interval corresponding to 55 seconds according to the first lookup
table, which is 51-60 seconds in this case, and the target pressure value corresponding to the time interval, which is
5466.202 Pa(41 mmHg). Accordingly, the control unit 13 may calculate the difference between the target pressure value
and the instantaneous pressure value, which is +133.322 Pa(1 mmHg) in this case, and use said pressure to pump up
and inflate the air mattress.

[0042] Withthe design described above, ifthe control unit 13 determines that the instantaneous pressure value reaches
the preset pressure value before the preset time has elapsed, at the moment the preset pressure value is reached, the
control unit 13 may, with reference to the time sections enumerated in the first lookup table, find the target pressure
value suitable for the air mattress and enable inflation or deflation of the air mattress immediately without having to wait
for the preset time, thereby effectively reducing the time required for the operation of the air mattress.

[0043] Step S4: the control unit 13 deciding to employ the second inflation and deflation strategy for the air mattress.
[0044] If the control unit 13 determines that the instantaneous pressure value has not reached the preset pressure
value before the preset time has elapsed, the control unit 13 employs the second inflation and deflation strategy for the
air mattress and instructs the inflation and deflation device 11 to perform corresponding inflation or deflation on the air
mattress. In one embodiment, the memory 133 contains a pre-stored second lookup table which represents a plurality
of different compared pressure differences and the target pressure value corresponding to each compared pressure
difference. These numbers and values may also be acquired by the statistics of body weights of a large group of patients.
In this embodiment, similarly, the reference pressure value is 3999.66 Pa(30 mmHg), the preset pressure value is
5332.88 Pa(40 mmHg), and the preset time is preferably 90 seconds. The second lookup table may be exemplified as
Table 2 below.

Table 2
Target pressure value (Pa/mmHg) 1999.83/15 | 2399.796/18 | 2799.762/21 | 3333.05/25 | 3866.338/29
Compared pressure difference (Pa/mmHg) | -1066.576/-8 | -799.932/-6 | -533.288/-4 | -266.644/-2 0/0

[0045] According to the second inflation and deflation strategy, the air mattress is inflated or deflated, as instructed
by the control unit 13, according to the difference between the instantaneous pressure value and the target pressure
value corresponding to one of a plurality of different compared pressure differences related to the difference between
the reference pressure value and the instantaneous pressure value at the preset time.

[0046] Referto Table 2. For example, if the control unit 13 determines that the instantaneous pressure value (3466.372
Pa(26 mmHg)) has not reached the preset pressure value (5332.88 Pa(40 mmHg)) at the preset time (90t second),
then the control unit 13 may find out from the second lookup table the compared pressure difference, which is -533.288
Pa(-4 mmHg) in this case, corresponding to the difference between the instantaneous pressure value and the reference
pressure value (3999.66 Pa(30 mmHg)), and the corresponding target pressure value, which is 2799.762 Pa(21 mmHg),
of the compared pressure difference. Therefore, the control unit 13 may calculate the difference between the target
pressure value and the instantaneous pressure value, which is -1199.898 Pa(-9 mmHg) in this case, and use said
pressure to pump down and deflate the air mattress.

[0047] With the design described above, if the control unit 13 determines that the instantaneous pressure value has
notreached the preset pressure value before the preset time has elapsed, then the air mattress will be inflated or deflated
according to the target pressure value suitable for the air mattress according to the pressure sections enumerated in
the second lookup table based on the difference between the instantaneous pressure value at the moment and the
reference pressure value.
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[0048] Refer now to both FIG. 4 and FIG. 5, wherein FIG. 4 illustrates a systematic block diagram of the air mattress
system 1 according to the present invention, and FIG. 5 illustrates the connection between cells configured in the air
mattress 14 and the inflation and deflation device 11 of the air mattress system 1. As illustrated in FIG. 4, the air mattress
system 1 comprises an air mattress 14 and the aforesaid inflation and deflation pressure regulation system, wherein the
air mattress 14 is in air communication with the inflation and deflation device 11, and the pressure detection unit 12 is
employed for continuously detecting the pressure within the air mattress 14 to obtain the instantaneous pressure value
to be transmitted to the control unit 13 for subsequent determination and comparison.

[0049] As shown in FIG. 5, in the air mattress system 1, the air mattress 14 comprises a first air array A and a second
air array B, the first air array A comprising a first inner cell A1 and a first outer cell A2, the second air array B comprising
a second inner cell B1 and a second outer cell B2, wherein the inflation and deflation device 11 may be communicated
with the first outer cell A2 of the first air array A and the second outer cell B2 of the second air array B via two air delivery
conduits. The air mattress 14 may be configured in such a way that the first outer cell A2 is communicated with the
second inner cell B1 via the first check valve C1, and the second outer cell B2 is communicated with the first inner cell
A1 via the second check valve C2. In should be noted that, for brevity and concise description of the connections between
the first air array A and the second air array B, only one set of first inner cell A1 and first outer cell A2 is shown for the
first air array A, and only one set of second inner cell B1 and second outer cell B2 is shown for the second air array B;
however, the first air array A may comprise multiple sets of first inner cells A1 and first outer cells A2, and the second
air array B may comprise multiple sets of second inner cells B1 and second outer cells B2.

[0050] FIG. 6 illustrates a partial flowchart of the second embodiment of the inflation and deflation pressure regulation
method applicable to the above-recited air mattress system 1. As illustrated in FIG. 5 and FIG. 6, this embodiment is
different from the process exemplified in FIG. 2 in that the method shown in FIG. 6 contains an inner cell pump-up
process in Step SO before the automated detection for inflation and deflation process of Step S1. In this embodiment,
the first air array A and the second air array B of the air mattress 14 contain respective independent inner cells and outer
cells. Therefore, during the inflation operation, the first inner cell A1 and the second inner cell B1 located at the bottom
have to be fully inflated to serve as a supporting base of the air mattress 14. After that, with the operation similar to that
described in Step S1, the control unit 13 may enable the inflation and deflation device 11 to inflate the first air array A
and the second air array B, until the pressure in both the first air array A and the second air array B has reached the
reference pressure value. Finally, the air discharge operation recited in Step S13 is performed for the first outer cell A2
on the first inner cell A1 or for the second outer cell B2 on the second inner cell B1, so as to proceed with the same
inflation and deflation pressure regulation of the air mattress 14 using the method with only one single air array inflated.
[0051] The inner cell pump-up process comprises a first inner cell pump-up process and a second inner cell pump-
up process. Before inflating the first air array A and the second air array B to the reference pressure value, the inflation
and deflation device 11 may inflate the first outer cell A2 and the second inner cell B1. The first check valve C1 may
prevent leakage of air filled into the second inner cell B1, such that after the second inner cell B1 and the first outer cell
A2 have been inflated to an inflation pressure value, the second inner cell B1 may be maintained at the inflation pressure
value; afterwards, the first outer cell A2 is then deflated to complete the second inner cell pump-up process.

[0052] Similarly, the inflation and deflation device 11 may also inflate the second outer cell B2 and the first inner cell
A1. The second check valve C2 may prevent leakage of air filled into the first inner cell A1, such that after the first inner
cell A1 and the second outer cell B2 have been inflated to the inflation pressure value, the first inner cell A1 may be
maintained at the inflation pressure value; afterwards, the second outer cell B2 is then deflated to complete the first
inner cell pump-up process. The inflation pressure value may be preset and stored for the control unit 13, and in this
embodiment, the inflation pressure value may be greater than the reference pressure value but not limited thereto.
[0053] Accordingly, the present invention allows inflation and deflation pressure regulation of an air mattress when
the outer cell volume of each air array is fixed, so as to ensure accuracy and efficiency of air mattress inflation and
deflation pressure regulation.

Claims

1. An inflation and deflation pressure regulation system (10) applicable to an air mattress (14) with at least two air
arrays (A, B), wherein the inflation and deflation pressure regulation system (10) comprises:

an inflation and deflation device (11) for inflating or deflating the air mattress (14);

a pressure detection unit (12) for continuously detecting an instantaneous pressure value of the air mattress
(14); and

a control unit (13) determining whether the instantaneous pressure value detected by the pressure detection
unit (12) when the air mattress (14) is in a weight-bearing state has reached a preset pressure value before a
preset time has elapsed; if so, the control unit (13) using a first inflation and deflation strategy to control the
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inflation and deflation device (11) to inflate or deflate the air mattress (14); if not, the control unit (13) using a
second inflation and deflation strategy to control the inflation and deflation device (11) to inflate or deflate the
air mattress (14);

characterized in that when the first inflation and deflation strategy is used, the air mattress (14) is inflated or
deflated according to the difference between the instantaneous pressure value and a target pressure value
corresponding to one of a plurality of different time intervals related to the time required to reach the preset
pressure; and

and in that when the second inflation and deflation strategy is used, the air mattress (14) is inflated or deflated
according to the difference between the instantaneous pressure value and a target pressure value corresponding
to one of a plurality of different compared pressure differences related to a pressure difference between a
reference pressure value and the instantaneous pressure value obtained when the preset time has elapsed.

The inflation and deflation pressure regulation system (10) of claim 1, wherein, before the determination by the
control unit (13), the inflation and deflation device (11) inflates each air array (A, B) to the reference pressure value
and then discharges air in any one of the air arrays (A, B) of the air mattress (14).

The inflation and deflation pressure regulation system (10) of claim 1, wherein the inflation and deflation device (11)
further comprises a deflation unit (111) switched on during the operation of the inflation and deflation device (11) to
provide heat dissipation.

The inflation and deflation pressure regulation system (10) of claim 2, wherein the control unit (13) comprises a
processor (131) and an analog-to-digital converter (132), the processor (131) determining whether the instantaneous
pressure value has reached the preset pressure value before the preset time has elapsed, the analog-to-digital
converter (132) being electrically connected with the processor (131) and the pressure detection unit (12), the
analog-to-digital converter (132) processing the instantaneous pressure value obtained from the pressure detection
unit (12) and transmitting the processed instantaneous pressure value to the processor (131).

The inflation and deflation pressure regulation system (10) of claim 4, wherein the control unit (13) further comprises
a memory (133) electrically connected with the processor (131) to save the reference pressure value, the instanta-
neous pressure value, the preset pressure value and the preset time.

The inflation and deflation pressure regulation system (10) of claim 1, wherein the preset time is selected from any
time point within a time range.

An inflation and deflation pressure regulation method applicable to an air mattress (14) with at least two air arrays
(A, B), characterized in that the method comprises the following steps:

performing an automated detection for inflation and deflation process, during which a control unit (13) continu-
ously obtains an instantaneous pressure value of the air mattress (14) detected by a pressure detection unit
(12) and enables an inflation and deflation device (11) to discharge air in any one of the air arrays (A, B) of the
air mattress (14);

using the control unit (13) to determine whether the instantaneous pressure value of the air mattress (14) in a
weight-bearing state has reached a preset pressure value before a preset time has elapsed;

if so, the control unit (13) employing a first inflation and deflation strategy for the air mattress (14); and

if not, the control unit (13) employing a second inflation and deflation strategy for the air mattress (14);
wherein when the first inflation and deflation strategy is used, the air mattress (14) is inflated or deflated according
to the difference between the instantaneous pressure value and a target pressure value corresponding to one
of a plurality of different time intervals related to the time required to reach the preset pressure; and

wherein when the second inflation and deflation strategy is used, the air mattress (14) is inflated or deflated
according to the difference between the instantaneous pressure value and a target pressure value corresponding
to one of a plurality of different compared pressure differences related to the difference between a reference
pressure value and the instantaneous pressure value obtained when the preset time has elapsed.

8. The inflation and deflation pressure regulation method of claim 7, wherein the inflation and deflation device (11) is

enabled to discharge air in any one of the air arrays (A, B) of the air mattress (14) by the following steps:

inflating the two air arrays (A, B) with the inflation and deflation device (11);
determining whether each air array (A, B) has reached the reference pressure value; and
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if so, the inflation and deflation device (11) discharging airin any one of the air arrays (A, B) of the air mattress (14).

The inflation and deflation pressure regulation method of claim 8, further comprising the following step prior to
inflating the two air arrays (A, B) with the inflation and deflation device (11):
the inflation and deflation device (11) performing an inner cell pump-up process on the two air arrays (A, B).

An air mattress system (1), characterized in that the air mattress system (1) comprises:

an air mattress (14) comprising a first air array (A) and a second air array (B), the first air array (A) comprising
a first inner cell (A1) and a first outer cell (A2), the second air array (B) comprising a second inner cell (B1) and
a second outer cell (B2), the first outer cell (A2) being communicated with the second inner cell (B1) via a first
check valve (C1), the second outer cell (B2) being communicated with the first inner cell (A1) via a second
check valve (C2); and

the inflation and deflation pressure regulation system (10) of any one of claims 1 to 6 in air communication with
the air mattress (14), wherein the inflation and deflation pressure regulation system (10) inflates each of the
first air array (A) and the second air array (B) to a reference pressure value.

The air mattress system of claim 10, wherein prior to the inflation and deflation pressure regulation system (10)
inflating each of the first air array (A) and the second air array (B) to the reference pressure value, the inflation and
deflation pressure regulation system (10) inflates the first outer cell (A2) and the second inner cell (B1) to an inflation
pressure value and then deflates the first outer cell (A2) so as to complete a second inner cell (B1) pump-up process,
and then the inflation and deflation pressure regulation system (10) inflates the second outer cell (B2) and the first
inner cell (A1) to the inflation pressure value and then deflates the second outer cell (B2) so as to complete a first
inner cell (A1) pump-up process.

Patentanspriiche

1.

2,

Ein Aufpump- und Ablass-Druckregulierungssystem (10) firr eine Luftmatratze (14) mit mindestens zwei Luftanord-
nungen (A, B), wobei das Aufpump- und Ablass-Druckregulierungssystem (10) Folgendes enthalt:

eine Aufpump- und Luftablassgerét (11) zum Aufpumpen einer Luftmatratze (14) oder zum Ablassen der Luft
daraus;

eine Druckiiberwachungseinheit (12) zum kontinuierlichen Uberwachen des momentanen Drucks der Luftma-
tratze (14); und

eine Steuereinheit (13), die bestimmt, ob der momentane Druck, der von der Druckiiberwachungseinheit (12)
gemessen wird, wenn eine Luftmatratze (14), die sich unter Gewichtsbelastung befindet, einen voreingestellten
Druckwert erreicht hat, bevor ein voreingestellter Zeitraum verstrichen ist; falls ja ja, die Steuereinheit (13),
die eine erste Aufpump- und Luftablassstrategie verwendet, um das Aufpump- und Luftablassgerét (11) zu
steuern, um die Luftmatratze (14) aufzupumpen bzw. die Luft daraus abzulassen; falls nein, die Steuereinheit
(13), die eine zweite Aufpump- und Luftablassstrategie verwendet, um das Aufpump- und Luftablassgerat (11)
zu steuern, um die Luftmatratze (14) aufzupumpen bzw. die Luft daraus abzulassen; dadurch gekennzeichnet,
dass

wenn die erste Aufpump- und Luftablassstrategie verwendet wird, die Luftmatratze (14) in Abhangigkeit
vom Unterschied zwischen dem momentanen Druck und einem Zieldruck, der einer Vielzahl von verschie-
denen Zeitintervallen entspricht, die jeweils der Zeitdauer entsprechen, die erforderlich ist, um den vorein-
gestellten Druckwert zu erreichen, aufgeblasen bzw. die Luft daraus abgelassen wird; und dadurch, dass
wenn die zweite Aufpump- und Luftablassstrategie verwendet wird, die Luftmatratze (14) in Abhangigkeit
vom Unterschied zwischen dem momentanen Druck und einem Zieldruck, der einer Vielzahl von verschie-
denen verglichenen Druckunterschieden entspricht, die sich auf einen Druckunterschied zwischen dem
Bezugsdruck und dem momentanen Druck ergeben, wenn die voreingestellte Zeit verstrichen ist, aufge-
blasen bzw. die Luft daraus abgelassen wird.

Das Aufpump- und Ablass-Druckregulierungssystem (10) nach Anspruch 1, wobei vor der Bestimmung durch die
Steuereinheit (13) das Aufpump- und Luftablassgerat (11) jede Luftanordnung (A, B) auf den Bezugswert aufpumpt
und dann die Luft aus jeder Luftanordnung (A, B) der Luftmatratze (14) ablasst.
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Das Aufpump-und Ablass-Druckregulierungssystem (10) nach Anspruch 1, wobei das Aufpump- und Luftablassgeréat
(11) ferner eine Luftablasseinheit (111) enthalt, die wahrend des Betriebs des Aufpump- und Luftablassgerats (11)
eingeschaltet ist, um fir Warmeabfuhr zu sorgen.

Das Aufpump- und Ablass-Druckregulierungssystem (10) nach Anspruch 2, wobei die Steuereinheit (13) einen
Prozessor (131) und einen Analog-Digital-Wandler (132) umfasst, wobei der Prozessor (131) bestimmt, ob der
momentane Druck den voreingestellten Druckdruckwert erreicht, bevor die voreingestellte Zeit verstrichen ist, wéh-
rend der Analog-Digital-Wandler (132) elektrisch mit dem Prozessor (131) und der Druckiiberwachungseinheit (12)
verbunden ist, wobei der Analog-Digital-Wandler (132) den Wert des momentanen Drucks, der von der Druckiiber-
wachungseinheit (12) gemessen wird, verarbeitet und den verarbeiteten Wert des momentanen Drucks an den
Prozessor (131) weiterleitet.

Das Aufpump- und Ablass-Druckregulierungssystem (10) nach Anspruch 4, wobei die Steuereinheit (13) ferner
einen Speicher (133) enthalt, der elektrisch mit dem Prozessor (131) verbunden ist, um den Bezugsdruckwert, den
Wert des momentanen Drucks, den voreingestellten Druckwert und die voreingestellte Zeit zu speichern.

Das Aufpump- und Ablass-Druckreguherungssystem (10) nach Anspruch 1, wobei die voreingestellte Zeit ab ir-
gendeinem Zeitpunkt innerhalb des Zeitbereichs gewahlt wird.

Ein Aufpump- und Ablassdruckregulierungssystem fur eine Luftmatratze (14) mit mindestens zwei Luftanordnungen
(A, B), dadurch gekennzeichnet, dass die Methode die folgenden Schritte enthalt:

Durchfiihrung einer automatischen Erfassung des Aufpump- und Luftablassvorgangs,

wahrend eine Steuereinheit (13) kontinuierliche den Wert des momentanen Drucks der Luftmatratze (14) erhalt,
der von einer Druckiiberwachungseinheit (12) gemessen wird, und es dem Aufpump- und Luftablassgerat (11)
ermdglicht, die Luft in eine der Luftvorrichtungen (A, B) der Luftmatratze (14) abzulassen; Verwendung der
Steuereinheit (13), um zu bestimmen, ob der Wert des momentanen Drucks der Luftmatratze (14) bei Gewichts-
belastung einen voreingestellten Wert erreicht hat, bevor die voreingestellte Zeit verstrichen ist;

falls ja, verwendet die Steuereinheit (13) eine erste Aufpump- und Luftablassstrategie fur die Luftmatratze (14);
und falls nein, verwendet die Steuereinheit (13) eine zweite Aufpump- und Luftablassstrategie fiir die Luftma-
tratze (14);

wobei, wenn die erste Aufpump- und Luftablassstrategie verwendet wird, die Luftmatratze (14) in Abhangigkeit
vom Unterschied zwischen dem momentanen Druck und einem Zieldruck, der einer Vielzahl von verschiedenen
Zeitintervallen entspricht, die jeweils der Zeitdauer entsprechen, die erforderlich ist, um den voreingestellten
Druckwert zu erreichen, aufgeblasen bzw. die Luft daraus abgelassen wird; und

wobei, wenn die zweite Aufpump- und Luftablassstrategie verwendet wird, die Luftmatratze (14) in Abhangigkeit
vom Unterschied zwischen dem momentanen Druck und einem Zieldruck, der einer Vielzahl von verschiedenen
verglichenen Druckunterschieden entspricht, die sich auf einen Druckunterschied zwischen dem Bezugsdruck
und dem momentanen Druck ergeben, wenn die voreingestellte Zeit verstrichen ist, aufgeblasen bzw. die Luft
daraus abgelassen wird.

Die Aufpump- und Ablass-Druckregulierungsmethode nach Anspruch 7, wobei das Aufpump- und Luftablassgerat
(11) in der Lage ist, die Luft durch die folgenden Schritte in eine der Luftvorrichtungen (A, B) der Luftmatratze (14)
abzulassen:

Aufpumpen der beiden Luftvorrichtungen (A, B) mit dem Aufpump- und Luftablassgerat (11); Bestimmen, ob jede
Luftvorrichtung (A, B) der Bezugsdruckwert erreicht hat; und falls ja, Ablassen der Luft mittels der Aufpump- und
Luftablassvorrichtung (11) in eine der beiden Luftvorrichtungen (A, B) der Luftmatratze (14).

Die Aufpump- und Ablass-Druckregulierungsmethode nach Anspruch 8, die ferner die folgenden Schritte zum Auf-
blasen der beiden Luftvorrichtungen (A, B) mit der Luftmatratze (11) umfasst:

Das Aufpump- und Luftablassgerat (11) fihrt einen Innenzellen-Aufpumpvorgang an beiden Luftvorrichtungen (A,
B) durch.

Ein Luftmatratzensystem (1), dadurch gekennzeichnet, dass das Luftmatratzensystem (1) Folgendes umfasst:

Eine Luftmatratze (14), bestehend aus einer ersten Luftvorrichtung (A) und einer zweiten Luftvorrichtung (B), wobei
die erste Luftvorrichtung (A) einen erste Innenzelle (A1) und eine erste AuRenzelle (A2) umfasst, wahrend die zweite
Luftvorrichtung (B) eine zweite Innenzelle (B1) und eine zweite AulRenzelle (B2) umfasst, wobei die erste AuRenzelle
(A2) Uber ein erstes Sperrventil (C1) mit der zweiten Innenzelle (B1) in Verbindung steht, wahrend die zweite
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AuBenzelle (B2) lber ein zweites Sperrventil (C2) mit der ersten Innenzelle (A1) in Verbindung steht; und das
Aufpump- und Ablass-Druckregulierungssystem (10) nach einem der Anspriiche 1 bis 6 eine Luftverbindung mit
der Luftmatratze (14) herstellt, wobei das Aufpump- und Ablass-Druckregulierungssystem (10) jede der beiden
ersten Luftvorrichtungen (A) und der beiden zweiten Luftvorrichtungen (B) auf einen Bezugsdruckwert aufpumpt.

Das Luftmatratzensystem nach Anspruch 10, wobei vor dem Aufpumpen jeder der beiden ersten Luftvorrichtungen
(A) und der beiden zweiten Luftvorrichtungen (B) durch das Aufpump- und Ablass-Druckregulierungssystem (10)
auf den Bezugsdruckwert, das Aufpump- und Ablass-Druckregulierungssystem (10) zuerst die erste AulRenzelle
(A2) und die zweite Innenzelle (B1) auf einen Aufpump-Druckwert aufpumpt, woraufhin der Druck in der ersten
AuBenzelle (A2) abgelassen wird, um den Aufpumpvorgang der zweiten Innenzelle (B1) abzuschlieRen, woraufhin
das Aufpump- und Ablass-Druckregulierungssystem (10) die zweite Auf3enzelle (B2) und die erste Innenzelle (A1)
auf den Aufpump-Druckwert aufpumpt, woraufhin der Druck in der zweiten AuRenzelle (B2) abgelassen wird, um
den Aufpumpvorgang der ersten Innenzelle (A1) abzuschlielRen.

Revendications

1.

Systeme de régulation de pression de gonflage et de dégonflage (10) pouvant étre appliqué a un matelas gonflable
(14) avec au moins deux rangées (A, B), dans lequel le systéeme de régulation de pression de gonflage et de
dégonflage (10) comprend :

un dispositif de gonflage et de dégonflage (11) pour gonfler ou dégonfler le matelas gonflable (14) ;

une unité de détection de pression (12) pour détecter en continu une valeur de pression instantanée du matelas
gonflable (14) ; et

une unité de commande (13) qui détermine si la valeur de pression instantanée détectée par 'unité de détection
de pression (12), lorsque le matelas d’air (14) est dans un état porteur de poids, a atteint une valeur de pression
prédéterminée avant qu’'une période prédéterminée se soit écoulée ; si cela est le cas, I'unité de commande
(13) utilise une premiére stratégie de gonflage et de dégonflage pour commander le dispositif de gonflage et
de dégonflage (11) pour gonfler ou dégonfler le matelas gonflable (14) ; si tel n’est pas le cas, I'unité de com-
mande (13) utilise une seconde stratégie de gonflage et de dégonflage pour commander le dispositif de gonflage
et de dégonflage (11) pour gonfler ou dégonfler le matelas gonflable (14) ;

caractérisé en ce que

lorsque la premiére stratégie de gonflage et de dégonflage est utilisée, le matelas gonflable (14) est gonflé ou
dégonflé en fonction de la différence entre la valeur de pression instantanée et une valeur de pression cible
correspondant a un intervalle d’'une pluralité d’intervalles temporels différents associé au temps requis pour
atteindre la pression prédéterminée ; et

lorsque la seconde stratégie de gonflage et de dégonflage est utilisée, le matelas gonflable (14) est gonflé ou
dégonflé en fonction de la différence entre la valeur de pression instantanée et une valeur de pression cible
correspondant a une différence de pression d’'une pluralité de différences de pression comparées associée a
une différence de pression entre une valeur de pression de référence et la valeur de pression instantanée
obtenue lorsque la période prédéterminée s’est écoulée.

2. Systéme de régulation de pression de gonflage et de dégonflage (10) selon la revendication 1, dans lequel, avant

la détermination par 'unité de commande (13), le dispositif de gonflage et de dégonflage (11) gonfle chaque rangée
d’air (A, B) a la valeur de pression de référence et ensuite évacue I'air dans I'une quelconque des rangées (A, B)
du matelas gonflable (14).

Systeme de régulation de pression de gonflage et de dégonflage (10) selon la revendication 1, dans lequel le
dispositif de gonflage et de dégonflage (11) comprend en outre une unité de dégonflage (111) activee pendant
I'opération du dispositif de gonflage et de dégonflage (11) pour fournir une dissipation de chaleur.

Systeme de régulation de pression de gonflage et de dégonflage (10) selon la revendication 2, dans lequel I'unité
de commande (13) comprend un processeur (131) et un convertisseur analogique- numérique (132), le processeur
(131) déterminant si la valeur de pression instantanée a atteint la valeur de pression prédéterminée avant que la
période prédéterminée se soit écoulée, le convertisseur analogique- numérique (132) étant relié électriquement au
processeur (131) et a I'unité de détection de pression (12), le convertisseur analogique-numérique (132) traitant la
valeur de pression instantanée obtenue a partir de I'unité de détection de pression (12) et transmettant la valeur de
pression instantanée au processeur (131).
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Systeme de régulation de pression de gonflage et de dégonflage (10) selon la revendication 4, dans lequel I'unité
de commande (13) comprend en outre une mémoire (133) reliée électriquement au processeur (131) pour sauve-
garder la valeur de pression de référence, la valeur de pression instantanée, la valeur de pression prédéterminée
et la période prédéterminée.

Systeme de régulation de pression de gonflage et de dégonflage (10) selon la revendication 1, dans lequel la période
présélectionnée est sélectionnée a partir de n'importe quel point temporel dans une plage temporelle.

Procédé de régulation de pression de gonflage et de dégonflage pouvant étre appliqué a un matelas gonflable (14)
avec au moins deuxrangées d’air (A, B), caractérisé en ce que le procédé comprend les étapes suivantes consistant
a:

effectuer une détection automatique d’'un processus de gonflage et de dégonflage, pendant lequel une unité
de commande (13) obtient en continu une valeur de pression instantanée du matelas gonflable (14) détectée
par une unité de détection de pression (12) et permet a un dispositif de gonflage et de dégonflage (11) d’évacuer
de l'air dans I'une quelconque des rangées d’air (A, B) du matelas gonflable (14) ; utiliser 'unité de commande
(13) pour déterminer si la valeur de pression instantanée du matelas gonflable (14) dans un état porteur de
poids a atteint une valeur de pression prédéterminée avant qu’une période prédéterminée se soit écoulée ;

si tel est le cas, I'unité de commande (13) emploie une premiére stratégie de gonflage et de dégonflage pour
le matelas gonflable (14) ; et

si tel n’est pas le cas, I'unité de commande (13) emploie une seconde stratégie de gonflage et de dégonflage
pour le matelas gonflable (14) ;

dans lequel lorsque la premiére stratégie de gonflage et de dégonflage est utilisée, le matelas gonflable (14)
est gonflé ou dégonflé en fonction de la différence entre la valeur de pression instantanée et une valeur de
pression cible correspondant a un intervalle d’'une pluralité d’intervalles temporels différents associé au temps
requis pour atteindre la pression prédéterminée ; et

dans lequel lorsque la seconde stratégie de gonflage et de dégonflage est utilisée, le matelas gonflable (14)
est gonflé ou dégonflé en fonction de la différence entre la valeur de pression instantanée et une valeur de
pression cible correspondant a une différence d’une pluralité de différences de pression comparées associée
a la différence entre une valeur de pression de référence et la valeur de pression instantanée obtenue lorsque
la période prédéterminée s’est écoulée.

Procédé de régulation de pression de gonflage et de dégonflage selon la revendication 7, dans lequel le dispositif
de gonflage et de dégonflage (11) est autorisé a évacuer de I'air dans 'une quelconque des rangées d’air (A, B) du
matelas gonflable (14) par les étapes suivantes consistant a :

gonfler les deux rangées d’air (A, B) avec le dispositif de gonflage et de dégonflage (11) ; déterminer si chaque
rangée d’air (A, B) a atteint la valeur de pression de référence ou non ; et

si tel est le cas, le dispositif de gonflage et de dégonflage (11) évacue I'air dans une des rangées quelconque
(A, B) du matelas gonflable (14).

Procédé de régulation de pression de gonflage et de dégonflage selon la revendication 8, comprenant en outre
I'étape suivante avant de gonfler les deux rangées d’air (A, B) avec le dispositif de gonflage et de dégonflage (11) :
le dispositif de gonflage et de dégonflage (11) exécute un processus de gonflage de cellule interne sur les deux
rangées dair (A, B).

Systeme de matelas gonflable (1), caractérisé en ce que le systéme de matelas gonflable (1) comprend :

un matelas gonflable (14) comprenant une premiére rangée d’air (A) et une seconde rangée d’air (B), la premiére
rangée d’air (A) comprenant une premiéere cellule interne (A1) et une premiére cellule externe (A2), la seconde
rangée d’air (B) comprenant une seconde cellule interne (B1) et une seconde cellule externe (B2), la premiére
cellule externe (A2) étant amenée en communication avec la seconde cellule interne (B1) par I'intermédiaire
d’'une premiere soupape antiretour (Cl), la seconde cellule externe (B2) étant amenée en communication avec
la premiere cellule interne (A1) par l'intermédiaire d’'une seconde soupape antiretour (C2) ; et

le systéme de régulation de pression de gonflage et de dégonflage (10) selon 'une quelconque des revendi-
cations 1 a 6 étant en communication d’air avec le matelas gonflable (14), dans lequel le systéme de régulation
de pression de gonflage et de dégonflage (10) gonfle chacune des rangées de la premiére rangée d’air (A) et
de la seconde rangée d’air (B) a une valeur de pression de référence.
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11. Systéme de matelas gonflable selon la revendication 10, dans lequel avant que le systéme de régulation de pression
de gonflage et de dégonflage (10) gonfle chacune des rangées de la premiere rangée d’air (A) et de la seconde
rangée d’air (B) a la valeur de pression de référence, le systeme de régulation de pression de gonflage et de
dégonflage (10) gonfle la premiére cellule externe (A2) et la seconde cellule interne (B1) a une valeur de pression
de gonflage et dégonfle ensuite la premiére cellule externe (A2) de fagon a compléter un processus de gonflage
de seconde cellule interne (B1), et ensuite le systeme de régulation de pression de gonflage et de dégonflage (10)
gonfle la seconde cellule externe (B2) et la premiere cellule interne (A1) a la valeur de pression de gonflage et
dégonfle ensuite la seconde cellule externe (B2) de fagon a compléter un processus de gonflage de premiere cellule
interne (A1).
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