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(67)  An inflation and deflation pressure regulation
system (10) is applicable to an air mattress (14) with at
least two air arrays (A, B), the inflation and deflation pres-
sure regulation system (10) comprising an inflation and
deflation device (11), a pressure detection unit (12) and
a control unit (13). The inflation and deflation device (11)
inflates or deflates the air mattress (14); the pressure
detection unit (12) continuously detects aninstantaneous
pressure value of the air mattress (14); the control unit
(13) determines whether the instantaneous pressure val-
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ue detected by the pressure detection unit (12) when the
airmattress (14) is in a weight-bearing state has reached
apreset pressure value before a presettime has elapsed,
and accordingly uses a first inflation and deflation strat-
egy or a second inflation and deflation strategy to control
the inflation and deflation device (11) to inflate or deflate
the air mattress (14). An inflation and deflation pressure
regulation method and an air mattress system (1) using
the inflation and deflation pressure regulation system
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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 performing inflation and deflation oper-
ations 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] 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

[0006] 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, such that the air
mattress may regulate the supporting pressure in a more stable and faster way to meet the demands of patients.
[0007] To achieve the aforesaid objective, provided is an inflation and deflation pressure regulation system applicable
to an air mattress with atleast two air arrays, the inflation and deflation pressure regulation system comprising 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 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.

[0008] Aninflation and deflation pressure regulation method of this invention is applicable to the above-recited inflation
and deflation pressure regulation system, the method comprising 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.

[0009] 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
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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

[0010] 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

[0011] Since various aspects and embodiments are merely exemplary and not limiting, after reading this specification,
skilled artisans appreciate that other aspects and embodiments are possible without departing from the scope of the
invention. Other features and benefits of any one or more of the embodiments will be apparent from the following detailed
description and the claims.

[0012] 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.
[0013] 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.
[0014] 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.

[0015] 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.

[0016] 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.

[0017] The inflation and deflation device 11 may further comprise a deflation unit 111. The deflation unit 111 may be
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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.

[0018] 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.

[0019] 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.
[0020] 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.

[0021] 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.

[0022] 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.

[0023] 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
data storage capability. The memory can be configured as other forms according to the need and is not limited to those
exemplified above.

[0024] 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.
[0025] 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.
[0026] 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.

[0027] 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 S 13, which are described in detail below.

[0028] Step S11: inflating the two air arrays with the inflation and deflation device 11.
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[0029] 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.

[0030] Step S12: determining whether each air array has reached the reference pressure value.

[0031] 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.

[0032] Step S13: the inflation and deflation device 11 discharging air in any air array of the air mattress.

[0033] 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.

[0034] 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.

[0035] 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.

[0036] Step S3: the control unit 13 deciding to employ the first inflation and deflation strategy for the air mattress.
[0037] 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 30 mmHg, the preset pressure value is 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 Table 1 below.

Table 1
Target pressure value (mmHg) 33 37 41 43 45
Time interval (sec) 75-90 | 61-75 | 51-0 | 41-50 | 0-40

[0038] 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.

[0039] Referto Table 1. For example, if the control unit 13 determines that the instantaneous pressure value reaches
the preset pressure value (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 41 mmHg. Ac-
cordingly, the control unit 13 may calculate the difference between the target pressure value and the instantaneous
pressure value, which is +1 mmHg in this case, and use said pressure to pump up and inflate the air mattress.

[0040] Withthe designdescribed 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.

[0041] Step S4: the control unit 13 deciding to employ the second inflation and deflation strategy for the air mattress.
[0042] If the control unit 13 determines that the instantaneous pressure value has not reached the preset pressure
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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 30 mmHg, the preset pressure value is 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 (mmHg) 15 | 18 | 21 | 256 | 29

Compared pressure difference (mmHg) | -8 -6 -4 -2 0

[0043] 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.

[0044] Refer to Table 2. For example, if the control unit 13 determines that the instantaneous pressure value (26
mmHg) has not reached the preset pressure value (40 mmHg) at the preset time (90th second), then the control unit 13
may find out from the second lookup table the compared pressure difference, whichis -4 mmHg in this case, corresponding
to the difference between the instantaneous pressure value and the reference pressure value (30 mmHg), and the
corresponding target pressure value, which is 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
-9 mmHg in this case, and use said pressure to pump down and deflate the air mattress.

[0045] 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.

[0046] 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.

[0047] 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.

[0048] 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 S 13 is performed for the first outer cell A2



10

15

20

25

30

35

40

45

50

55

EP 3 072 419 A1

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.
[0049] 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 B 1. 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.

[0050] 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.
[0051] 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.

[0052] The above detailed description is merely illustrative in nature and is not intended to limit the embodiments of
the subject matter or the application and uses of such embodiments. Moreover, while atleast one exemplary embodiment
has been presented in the foregoing detailed description, it should be appreciated that a vast number of variations exist.
It should also be appreciated that the exemplary one or more embodiments described herein are not intended to limit
the scope, applicability, or configuration of the claimed subject matter in any way. Rather, the foregoing detailed de-
scription will provide those skilled in the art with a convenient guide for implementing the described one or more em-
bodiments. Also, various changes can be made in the function and arrangement of elements without departing from the
scope defined by the claims, which include known equivalents and foreseeable equivalents at the time of filing this patent
application.

Claims

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

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
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).

2. 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 a reference pressure value
and then discharges air in any one of the air arrays (A, B) of the air mattress (14).

3. The inflation and deflation pressure regulation system (10) of claim 1 or 2, 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.

4. Theinflation and deflation pressure regulation system (10) of claim 2, 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 a pressure difference between the reference pressure value and the instantaneous pressure
value obtained when the preset time has elapsed.
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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 6, 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), the method comprising 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).

The inflation and deflation pressure regulation method of claim 9, 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 a reference pressure value; and
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 10, 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).

The inflation and deflation pressure regulation method of any of claims 9 to 11, 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.

The inflation and deflation pressure regulation method of claim 10 or 11, 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 the reference pressure value and the instantaneous pressure
value obtained when the preset time has elapsed.

An air mattress system (1), comprising:
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
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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 8 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.

15. The air mattress system of claim 14, 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.



EP 3 072 419 A1

inflation and deflation pressure regulation system 10

inflation and pressure
deflation device detection unit
1|11 12
A
Y
- analog-to-digital
memory - DIOCCSSOT | o converter
133 131 132

control unit 13

FIG.1

10




EP 3 072 419 A1

Start

Sl

S

automated detection for inflation
and deflation process

S2

using the control unit to determine
whether the instantaneous pressure value of the air mattress
in the weight-bearing state has reached the preset pressure
alue before the preset time has elapsed

No

the control unit employing the first inflation and
deflation strategy for the air mattress

S4

/

the control unit employing the second inflation and
deflation strategy for the air mattress

End

FIG.2

1"



EP 3 072 419 A1

inflating the two air arrays with the inflation
and deflation device

Si2

No

determining whether each air array has
reached the reference pressure value

S13

[

the inflation and deflation device discharging air
in any air array of the air mattress

FIG.3



EP 3 072 419 A1

air mattress system 1
air mattress
14
inflation and pressure
deflation device detection unit
11 111 12
A
Y
analog-to-digital
memory | PIOCESSOT @ | converter
133 131 132

control unit 13

FIG.4

13




11

EP 3 072 419 A1

14

FIG.5



EP 3 072 419 A1

Start

SO

inner cell pump-up process

inflating the two air arrays with the inflation
and deflation device

S12

determining whether each air array has
reached the reference pressure value

S13

/

the milation and deflation device discharging air
inany air array of the air mattress

FIG.6



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 072 419 A1

Application Number

EP 15 16 0249

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X
A

* paragraphs [0014],
[0084], [0103],
[0140], [0151],
[0159], [0161] *

* figure 2 *

paragraph two *

* figure 6 *

EP 2 250 988 A2 (HILL ROM SERVICES INC
[US]) 17 November 2010 (2010-11-17)

* figures 41,43,44,45 *
[0081],
[0137],
[0153],

EP 0 168 213 A2 (TALLEY MEDICAL EQUIPMENT (1
LTD [GB]) 15 January 1986 (1986-01-15) 9

* page 14, last paragraph - page 16,

US 2008/005843 Al (LOKHORST DAVID M [CA] |1,9
ET AL) 10 January 2008 (2008-01-10)

WO 2009/044201 Al (HUTCHINSON PHILIP JAMES|1-15
[GB]; HUTCHINSON ROSEMARY GUINEVERE [GB];
HUTC) 9 April 2009 (2009-04-09)

* the whole document *

1,2,5-8,[ INV.

10,11 A47C27/08
3,4,9, | A47C27/10
[0082], 12-15 A61G7/057
[0138],

[0157],

TECHNICAL FIELDS
SEARCHED (IPC)

The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague

1 September 2015 Sainz Martinez, M

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

16




EP 3 072 419 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 15 16 0249

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

01-09-2015
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2250988 A2 17-11-2010 AT 478645 T 15-09-2010
EP 1740143 A2 10-01-2007
EP 2250986 A2 17-11-2010
EP 2250987 A2 17-11-2010
EP 2250988 A2 17-11-2010
JP 2007535378 A 06-12-2007
JP 2008505663 A 28-02-2008
US 2006112489 Al 01-06-2006
US 2007235036 Al 11-10-2007
US 2010095462 Al 22-04-2010
WO 2005107674 A2 17-11-2005

EP 0168213 A2 15-01-1986  NONE

US 2008005843 Al 10-01-2008 US 2008005843 Al 10-01-2008
WO 2005104904 Al 10-11-2005

WO 2009044201 Al 09-04-2009 AU 2008306594 Al 09-04-2009
EP 2203092 Al 07-07-2010
GB 2453371 A 08-04-2009
WO 2009044201 Al 09-04-2009

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17




	bibliography
	abstract
	description
	claims
	drawings
	search report

