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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The presentdisclosure relates to air distribution
devices and methods and, more particularly, to an air
distribution device and method applicable to a patient
support system.

DESCRIPTION OF THE PRIOR ART

[0002] Bedridden patients are so immobile that their
skin is always under compression. If the patients are un-
able to turn or move, the weight of the patients’ bodies
presses the skin for a long period of time; as a result,
blood flow to the patients’ skin and soft tissue decreases
or even stops. Consequently, the patients’ skin and soft
tissue undergo ischemia and thus necrosis to finally de-
velop pressure ulcers (also known as decubitus ulcers,
commonly known as bedsores). Once pressure ulcers
develop, not only do the patients feel uncomfortable, but
caretaking is also difficult. Furthermore, pressure ulcers
are likely to admit germs and, when severely, even lead
to life-threatening sepsis. Therefore, prevention of pres-
sure ulcers is of vital importance. In this regard, caretak-
ers have to turn the patients regularly or use an auxiliary
apparatus to preclude lengthy compression of the same
part of the patients’ skin, with a view to lowering the
chance of developing pressure ulcers.

[0003] Common auxiliary apparatuses include patient
support systems, such as medical air mattresses, which
are widely used in caretaking. Internal pressure of air
cells of an air mattress is controlled, for example, by al-
ternately inflating and deflating the air cells or keeping
the internal pressure therein low and uniform, to ensure
that pressure (known as interface pressure) between the
air mattress and the patients’ skin remains in an optimal
state. Moreover, given the differential control over the
internal pressure of the air cells, the recumbent patients’
bodies can be tilted and thus turned to avoid lengthy com-
pression of the patients’ skin and subcutaneous tissue
and resultant poor blood circulation, so as to prevent
pressure ulcers.

[0004] However, conventional patientsupportsystems
are uncomfortable for two reasons. First, to prevent re-
cumbent patients from coming into contact with the bed
base or bed frame (i.e., a phenomenon known as bottom-
out) when the air cells are deflated, the conventional pa-
tient support systems are designed to keep lower air-
filled layers at constant, high internal pressure. As a re-
sult, pressure reduction achievable by the conventional
patient support systems is restricted to upper air-filled
layers, reducing the buffer space otherwise conducive to
enhancement of comfortableness of the conventional pa-
tient support systems. Additional buffer space requires
additional air cells and thus additional cost. Second, pres-
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sure difference caused by alternate inflation and deflation
of air cells is too large to allow the patients to have a good
rest or sleep well.

SUMMARY OF THE INVENTION

[0005] It is an objective of the present disclosure to
enhance comfortableness of a patient support system.
[0006] Another objective of the present disclosure is
to integrate various air distribution modes conducive to
enhancement of comfortableness into an air distribution
device.

[0007] In order to achieve the above and other objec-
tives, the present disclosure provides an air distribution
device applicable to a patient support system, for connect
an air supply source and a patient support device. The
patient support device comprises first air cells as well as
second and third air cells disposed above the first air
cells. The air distribution device comprises a base and
an air distribution dial. The base comprises a first hole,
a second hole, a third hole, an air supply hole and a de-
flation hole. The first hole is in communication with the
first air cells. The second hole is in communication with
the second air cells. The third hole is in communication
with the third air cells. The air supply hole is in commu-
nication with the air supply source. The deflation hole is
for use in deflation. The air distribution dial is rotatably
disposed on the base. The air distribution dial comprises
an air admitting portion, a deflation portion and stop por-
tion. When the air distribution dial rotates to a first angle,
all the first hole, the second hole, and the third hole of
the base are in communication with the air supply hole
of the base via the air admitting portion of the air distri-
bution dial. When the air distribution dial rotates to a sec-
ond angle, the second hole of the base is in communi-
cation with the deflation hole of the base via the deflation
portion of the air distribution dial, and the stop portion of
the air distribution dial covers the first hole of the base,
so as to prevent the first hole from coming into commu-
nication with any one of the second hole, the third hole,
the air supply hole and the deflation hole. Therefore,
when the second air cells of the patient support device
are deflated, the first air cells in communication with the
first hole are not in communication with the third air cells
in communication with the third hole.

[0008] Inanembodiment of the present disclosure, af-
ter the air distribution dial has rotated to the second angle
and stayed at the second angle for a predetermined time
period, the air distribution dial rotates to a third angle,
such that the first hole, the second hole and the third hole
of the base come into communication with the air supply
hole of the base through the air admitting portion of the
air distribution dial, thereby allowing the first air cells, the
second air cells and the third air cells to come into com-
munication with each other. The first angle ranges from
358 degree to 2 degree. The second angle ranges from
42 degree to 47 degree. The third angle ranges from 178
degree to 182 degree.
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[0009] Inanembodiment of the present disclosure, on
the base, the first hole and the air supply hole are sepa-
rated by first distance, the second hole and the air supply
hole by second distance, and the third hole and the air
supply hole by third distance, wherein both the second
distance and the third distance are greater than the first
distance.

[0010] Inanembodimentofthe present disclosure, the
deflation hole and the air supply hole are separated by
fourth distance, the first hole and the air supply hole by
first distance, the second hole and the air supply hole by
second distance, and the third hole and the air supply
hole by third distance, wherein the first distance, the sec-
ond distance and the third distance are less than the
fourth distance.

[0011] Inanembodimentof the present disclosure, the
second distance is equal to the third distance.

[0012] In an embodiment of the present disclosure, a
top surface of the base is divided into a first segment, a
second segment, a third segment and a fourth segment,
arranged from center to periphery, which are annular and
concentric outward from the center, with the air supply
hole disposed at the first segment, the first hole at the
second segment, the second and third holes at the third
segment, and the deflation hole at the fourth segment.
[0013] Inanembodimentofthe present disclosure, the
air distribution dial is rotatably disposed on the top sur-
face of the base, wherein a surface of the air distribution
dial faces the top surface of the base and has the air
admitting portion, the stop portion, and the deflation por-
tion. The air admitting portion has an air admitting chan-
nel, a first communication recess, a second communica-
tion recess and an air distribution channel. The first com-
munication recess is connected to the air admitting chan-
nel and the air distribution channel. The second commu-
nication recess is connected to the air admitting channel
but not to the air distribution channel. The air admitting
channel corresponds in position to the first segment of
the base. The first communication recess and the second
communication recess correspond in position to the sec-
ond segment of the base. The air distribution channel
corresponds in position to the third segment of the base.
The stop portion is disposed between the first communi-
cation recess and the second communication recess and
corresponds in position to the second segment of the
base. The deflation portion has a deflation channel and
a deflation recess. The deflation channel corresponds in
position to the fourth segment of the base. The deflation
recess is spaced apart from the air distribution channel,
is connected to the deflation channel, and corresponds
in position to the third segment of the base. The stop
portion comes into contact with the top surface of the
base and thus closes the first hole when the air distribu-
tion dial is rotated to cause the stop portion to be posi-
tioned above the first hole. The first hole comes into com-
munication with the second hole and the third hole simul-
taneously through the air distribution channel when the
air distribution dial is rotated to cause the first communi-
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cation recess or the second communication recess to
correspond in position to the first hole.

[0014] Inanembodiment of the present disclosure, the
air distribution device further comprises a control element
and two positioning elements disposed on two opposing,
lateral sides of the air distribution dial adapted to trigger
the control element, wherein the air admitting channel
comes into communication with the first hole, the second
hole and the third hole simultaneously when the air dis-
tribution dial is rotated to cause any one of the two posi-
tioning elements to trigger the control element.

[0015] Inanembodiment of the presentdisclosure, the
first hole is disposed between the second hole and the
third hole.

[0016] In order to achieve the above and other objec-
tives, the present disclosure further provides an air dis-
tribution method applicable to a patient support system,
using a control unit to drive an air supply source and the
air distribution device, the air distribution device being
connected between the air supply source and a patient
support device, the patient support device comprising
first air cells, second air cells disposed above the first air
cells, and third air cells disposed above the first air cells.
The air distribution method comprises an inflation prep-
aration process, an inflation process, a deflation process,
and a stop deflating process. The inflation preparation
process causes the first air cells, the second air cells and
the third air cells to come into communication with each
other simultaneously, thereby attaining equilibrium of in-
ternal pressure of the first air cells, the second air cells
and the third air cells. The inflation process inflates the
first air cells, the second air cells and the third air cells
to a predetermined level of internal pressure. The defla-
tion process deflates the second air cells for a predeter-
mined time period, wherein the first air cells are not de-
flated and are spaced apart from the air supply source.
The stop deflating process stops the deflation of the sec-
ond air cells, wherein the first air cells are not deflated
and are spaced apart from the air supply source.
[0017] Inanembodiment of the presentdisclosure, the
air distribution method further comprises a fine deflation
mode and a full deflation mode. The predetermined time
period of the deflation process in the fine deflation mode
is a first value. The predetermined time period of the de-
flation process in the full deflation mode is a second val-
ue. The first value is less than the second value.

[0018] Inanembodiment of the present disclosure, the
air distribution method further comprises a full deflation
mode, wherein the second air cells are deflated to 1 atm
by the deflation process in the full deflation mode.
[0019] Therefore, according to the embodiments of the
presentdisclosure, air cells and holes of an air distribution
device come into communication with each other to not
only allow an air distribution dial to rotate and thus switch
the air distribution device between air distribution modes
but also accordingly inflate and deflate lower air cells
connected to a patient support device, so as to enhance
comfortableness of a patient support system.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a schematic view of a patient support sys-
tem according to an embodiment of the present dis-
closure.

FIG. 2is a schematic view of a patient support device
operating in one state according to an embodiment
of the present disclosure.

FIG. 3 is a schematic view of the patient support
device shownin FIG. 2 and operating in another state
according to an embodiment of the present disclo-
sure.

FIG. 4 is a structural schematic view of an air distri-
bution device according to an embodiment of the
present disclosure.

FIG. 5 is a structural schematic view of an air distri-
bution dial and a base according to an embodiment
of the present disclosure.

FIG. 6 is a schematic view of segmentation of the
base shown in FIG. 5.

FIG. 7 is a first schematic view of an air distribution
mode according to an embodiment of the present
disclosure.

FIG. 8 is a second schematic view of the air distri-
bution mode shown in FIG. 7.

FIG. 9is a third schematic view of the air distribution
mode shown in FIG. 7.

FIG. 10 is a fourth schematic view of the air distribu-
tion mode shown in FIG. 7.

FIG. 11 is a fifth schematic view of the air distribution
mode shown in FIG. 7.

FIG. 12is a sixth schematic view of the air distribution
mode shown in FIG. 7.

FIG. 13 is a flowchart of an air distribution method
in an alternating mode according to an embodiment
of the present disclosure.

FIG. 14 is a flowchart of the air distribution method
in a fine alternating mode of the alternating mode
according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] Objectives, features, and advantages of the
present disclosure are hereunder illustrated with specific
embodiments, depicted with drawings, and described be-
low.

[0022] In the disclosure, descriptive terms such as "a"
or"one" are used to describe the unit, component, struc-
ture, device, system, portion or region, and are for illus-
tration purposes and providing generic meaning to the
scope of the present invention. Therefore, unless other-
wise explicitly specified, such description should be un-
derstood as including one or at least one, and a singular
number also includes a plural number.

[0023] Inthe disclosure, descriptive terms such as "in-
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clude, comprise, have" or other similar terms are not for
merely limiting the essential elements listed in the dis-
closure, but can include other elements that are not ex-
plicitly listed and are however usually inherent in the
units, components, structures, devices, systems, por-
tions or regions.

[0024] In the disclosure, the terms similar to ordinals
such as "first" or"second" described are for distinguishing
or referring to associated identical or similar components
or structures, and do not necessarily imply the orders of
these components, structures, portions or regions in a
spatial aspect. It should be understood that, in some sit-
uations or configurations, the ordinal terms could be in-
terchangeably used without affecting the implementation
of the present invention.

[0025] Referringto FIG. 1, there is shown a schematic
view of a patient support system according to an embod-
iment of the present disclosure. The patient support sys-
tem comprises a patient support device 100, air distribu-
tion device 300, air supply source 400, and control host
500. The patient support device 100 has a plurality of
first air cells 101, second air cells 102 and third air cells
103. As shown in FIG. 1, the first, second and third air
cells 101, 102, 103 are each in the number of one to
serve an exemplary purpose. The air supply source 400
is controlled by the control host 500 and thus selectively
supplies or does not supply air to the air distribution de-
vice 300. When the air supply source 400 does not supply
air to the air distribution device 300, the air supply pas-
sage is set to a closed state to prevent air from escaping
from the air distribution device 300 via the air supply
source. The air distribution device 300 connects the air
supply source 400 and the patient support device 100.
The air distribution device 300 adjusts gaseous commu-
nication between the air supply source 400 and the pa-
tient support device 100, so as to configure the inflat-
ed/deflated states of the first air cells 101, second air
cells 102 and third air cells 103 of the patient support
device 100. The control host 500 controls the air distri-
bution device 300 and the air supply source 400. The air
distribution device 300, the air supply source 400 and
the control host 500 are integrated to become one single
apparatus or mounted in place inside the same casing
as needed but are not limited to the disclosure shown in
FIG. 1.

[0026] The patient support device 100 is, for example,
an air mattress provided in an embodiment of the present
disclosure. Air cells disposed in the air mattress are typ-
ically arranged in two different patterns, namely cell-in-
cell and cell-on-cell. The air cells are alternately inflated
and deflated (i.e., in alternate states) or have low, uniform
internal pressure (in a static state) to reduce the chance
that recumbent patients will develop pressure ulcers.
[0027] The cell-on-cell pattern has advantages as fol-
lows: upper air cells are closer to the recumbent patient
than lower air cells; the upper and lower air cells serve
different supportive purposes; lower air cells can function
as buffer for preventing the patient from undergoing bot-
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tom-out; the inflation and deflation processes of lower air
cells enables the combination of upper and lower air cells
to have greater difference and thus further enhances
comfortableness of the patient support system. The cell-
in-cell pattern has an advantage as follows: the inner air
cells in the cell-in-cell pattern are similar to the lower air
cells in the cell-on-cell pattern, and the inflation and de-
flation processes of the inner air cells enable the combi-
nation of inner and outer air cells to have greater differ-
ence.

[0028] Referringto FIG. 2, there is shown a schematic
view of a patient support device operating in one state
according to an embodiment of the present disclosure.
The patient support device 100 comprises first air cells
101, second air cells 102 and third air cells 103. A re-
cumbent person 200, such as a patient, imposes his or
her body weight on the patient support device 100,
whereas the patient support device 100 provides a sup-
porting force and causes variations in the supporting
force.

[0029] Referring to FIG. 3, there is shown a schematic
view of the patient support device shown in FIG. 2 and
operating in another state according to an embodiment
of the present disclosure. In this embodiment, second air
cells 102 in the patient support device 100 are deflated,
but third air cells 103 in the patient support device 100
are not deflated, such that alternating supporting forces
are generated. Variations in the supporting forces pre-
clude lengthy compression of the recumbent patients’
skin and subcutaneous tissue. Since second air cells 102
and third air cells 103 are deflated alternately, first air
cells 101 are deflated to a certain extent after deflation
of second air cells 102 or deflation of third air cells 103,
so as to increase the distance by which the patient sup-
port device 100 can be pushed downward and enhance
comfortableness of the patient support system. The pas-
sage below describes how to deflate first air cells 101.
[0030] The airdistribution device 300 is hereunder de-
scribed first. Referring to FIG. 4, there is shown a struc-
tural schematic view of an air distribution device accord-
ing to an embodiment of the present disclosure. The air
distribution device 300 comprises an air distribution dial
310, base 320, control element 330, upper pad 341, lower
pad 342, resilient element 350, and motor 360. FIG. 4
shows only essential components but omits minor com-
ponents, such as fastening components. The motor 360
has an axle and is connected to the air distribution dial
310 by the axle; thus, the rotating axle of the motor 360
drives the air distribution dial 310 and changes the angle
of the air distribution dial 310, so as to effect the selection
of air distribution modes. The resilient element 350 is, for
example, a spring disposed below the base 320 and
adapted to exert a resilient force under which the spring
abuts against the base 320, such that the upper surface
of the base 320 is close to the lower surface of the air
distribution dial 310, so as to increase the airtightness
between the base 320 and the air distribution dial 310.
The upper pad 341 and the lower pad 342 are disposed
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above and below the resilient element 350, respectively,
to limit the position of the resilient element 350 in oper-
ation. The control element 330 detects the rotational po-
sition of the air distribution dial 310; thus, the control host
500 shown in FIG. 1 can control the air distribution device
300, for example, adjust air distribution modes. In this
embodiment, the control element 330 is a microswitch
which operates in conjunction with a positioning element
of the air distribution dial 310 to detect the rotational po-
sition of the air distribution dial 310, but the present dis-
closure is not limited thereto. In a variant embodiment,
the control element 330 is an optical switch or any other
switch.

[0031] Referto FIG.5andFIG. 6. FIG. 5is a structural
schematic view of an air distribution dial and a base ac-
cording to an embodiment of the present disclosure. FIG.
6 is a schematic view of segmentation of the base shown
in FIG. 5. In this embodiment, the base 320 comprises a
first hole 3211, a second hole 3212, a third hole 3213,
an air supply hole 3214 and a deflation hole 3215, which
are disposed on the upper surface of the base 320 and
adapted to match the outline of the lower surface of the
air distribution dial 310. The base 320 is designed to allow
the first hole 3211 to be in communication with a first pipe
3211a, the second hole 3212 to be in communication
with a second pipe 3212b, the third hole 3213 to be in
communication with a third pipe 3213c, the air supply
hole 3214 to be in communication with an air supply pipe
3214a, and the deflation hole 3215 to be in communica-
tion with a deflation pipe 3215a. The pipes are in com-
munication with the holes on the upper surface of the
base 320, respectively, such that all the gaseous pas-
sages lead to the base 320. This, coupled with the oper-
ation of the air distribution dial 310, achieves air distribu-
tion and thus effects the inflation and deflation processes
of the air cells.

[0032] The pipe-like structures shown in FIG. 5 and
FIG. 6 merely serve an exemplary purpose rather than
restrictive purpose, and thus whatever communication
structures are applicable to the embodiments of the
present disclosure.

[0033] Thefirstpipe 3211ais connected tofirstaircells
101 (air cells A shown in FIG. 2 and FIG. 3) of the patient
supportdevice 100. The second pipe 3212bis connected
to second air cells 102 (air cells B shown in FIG. 2 and
FIG. 3) of the patient support device 100. The third pipe
3213cis connected to third air cells 103 (air cells C shown
in FIG. 2 and FIG. 3) of the patient support device 100.
The pipes are in communication with air cells through
subsequent branch pipelines (not shown), respectively.
Furthermore, air supply pipe 3214a is connected to air
supply source 400 shownin FIG. 1, and the deflation pipe
3215a is connected to an appropriate air-discharging po-
sition.

[0034] The air distribution dial 310 in this embodiment
comprises an airadmitting portion 312, a deflation portion
314 and a stop portion 316. The air admitting portion 312
has an air admitting channel 3123, first communication
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recess 3121, second communication recess 3122 and
air distribution channel 3124. The deflation portion 314
has a deflation channel 3141 and deflation recess 3142.
The stop portion 316 surrounds the air admitting channel
3123 and is disposed between the first communication
recess 3121 and the second communication recess
3122.

[0035] As shown in FIG. 6, the top surface of the base
320 is divided into a first segment N1, a second segment
N2, a third segment N3 and a fourth segment N4, which
are annular and concentric outward from the center. The
air supply hole 3214 is at the first segment N1. The first
hole 3211 is at the second segment N2. The second hole
3212 and third hole 3213 are at the third segment N3.
The deflation hole 3215 is at the fourth segment N4.
[0036] As shown in FIG. 6, the first hole 3211 and the
air supply hole 3214 are separated by first distance d1,
the second hole 3212 and the air supply hole 3214 are
separated by second distance d2, the third hole 3213
and the air supply hole 3214 are separated by third dis-
tance d3, the deflation hole 3215 and the air supply hole
3214 are separated by fourth distance d4. Both second
distance d2 and third distance d3 are greater than first
distance d1. In addition, first distance d1, second dis-
tance d2 and third distance d3 are less than fourth dis-
tance d4. Furthermore, second distance d2 is equal to
third distance d3. The firsthole 3211 is disposed between
the second hole 3212 and the third hole 3213. All the
holes described above in this embodiment serve an ex-
emplary purpose and are conducive to setting subse-
quent air distribution modes.

[0037] AsshowninFIG. 5, the first communication re-
cess 3121 is connected to the air admitting channel 3123
and the air distribution channel 3124, whereas the sec-
ond communication recess 3122 is connected to the air
admitting channel 3123 but is not connected to the air
distribution channel 3124. The airadmitting channel 3123
corresponds in position to the first segment N1 of the
base 320 (see FIG. 6). The first communication recess
3121, second communication recess 3122 and stop por-
tion 316 correspond in position to the second segment
N2 of the base 320 (see FIG. 6). The air distribution chan-
nel 3124 corresponds in position to the third segment N3
of the base 320 (see FIG. 6). Therefore, the supply gas
received by the air distribution device 300 is transferred,
via the air supply hole 3214 corresponding in position to
the first segment N1, to the air admitting channel 3123
so as to enter the air distribution region of the air distri-
bution dial 310. After that, the gas is delivered from the
first communication recess 3121 to a corresponding hole
or the air distribution channel 3124 or from the second
communication recess 3122 to a corresponding hole.
[0038] As shown in FIG. 5, the deflation recess 3142
and the air distribution channel 3124 are spaced apart.
Furthermore, the deflation recess 3142 is connected to
the deflation channel 3141. The deflation recess 3142
corresponds in position to the third segment N3 of the
base 320. The deflation channel 3141 corresponds in
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position to the fourth segment N4 of the base 320. There-
fore, with the air distribution dial 310 being set to different
angles, gas is transferred to a corresponding region to
thereby carry out the inflation and deflation processes of
the air cells in various modes.

[0039] Referring to FIG. 7 through FIG. 12, there are
shown six schematic views of the respective air distribu-
tion modes according to an embodiment of the present
disclosure. FIG. 7 through FIG. 12 depict the base 320
from above and show see-through outlines of the chan-
nels and communication recesses of the air distribution
dial 310, so as to illustrate how to distribute air at different
angles of the air distribution dial 310. Furthermore, as
shown in FIG. 7 through FIG. 12, the gas passages at-
tained with the air distribution dial 310 are presented and
distinguished in the form of sparsely distributed dots and
densely distributed dots.

[0040] Two positioning elements 318 are disposed on
two opposing, lateral sides of the air distribution dial 310,
respectively, and adapted to trigger the control element
330. The air distribution dial 310 is rotated to cause any
one of the two positioning elements 318 to trigger the
control element 330, thereby generating a specific signal.
The specific signal can be set to a specific air distribution
mode defined, for example, as follows: at this point in
time, the air admitting channel 3123 is in communication
with the first hole 3211, the second hole 3212 and the
third hole 3213 simultaneously (See the description
about the schematic views of air distribution modes be-
low.)

[0041] Referring to FIG. 7, the air distribution dial 310
is set to the first angle. The first hole 3211 of the base
320 comes into communication with the air supply hole
3214 through the second communication recess 3122
and air admitting channel 3123 corresponding in position
to the air distribution dial 310. The second hole 3212 of
the base 320 comes into communication with the air sup-
ply hole 3214 through the air distribution channel 3124
and first communication recess 3121 corresponding in
position to the air distribution dial 310. The third hole 3213
of the base 320 comes into communication with the air
supply hole 3214 through the air distribution channel
3124 and first communication recess 3121 correspond-
ing in position to the air distribution dial 310. The first hole
3211, the second hole 3212, and the third hole 3213 of
the base 320 come into communication with the air supply
hole 3214 of the base 320 through the air admitting por-
tion 312 of the air distribution dial 310.

[0042] As shown in FIG. 7, when gas is transferred
from the air supply pipe 3214a to the base 320, the air
distribution dial 310 which is set to the first angle enables
the gas to be output from the first pipe 3211a, second
pipe 3212b, and third pipe 3213c. At this point in time,
the first air cells 101, second air cells 102 and third air
cells 103 of the patient support device 100 (shown in FIG.
2 and FIG. 3) are inflated in the (gas transfer) directions
indicated by the arrows shown in FIG. 7.

[0043] As shown in FIG. 7, in the absence of any gas
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transferred from the air supply pipe 3214a, all the first
pipe 3211a, second pipe 3212b, and third pipe 3213c are
in communication with each other and are in equilibrium,
and thus the first air cells 101, second air cells 102 and
third air cells 103 of the patient support device 100
(shown in FIG. 2 and FIG. 3) are in communication with
each other and are in equilibrium.

[0044] Referring to FIG. 8, the air distribution dial 310
is driven by the motor 360 (shown in FIG. 4) clockwise
and set to a second angle. The first hole 3211 of the base
320 is closed by the stop portion 316 (shown in FIG. 5),
such that the first hole 3211 corresponding in position to
the first air cells 101 of the patient support device 100
cannot come into communication with any one of the sec-
ond hole 3212, the third hole 3213, the air supply hole
3214 and the deflation hole 3215. However, the third hole
3213 of the base 320 can still be in communication with
the air supply hole 3214 through the air distribution chan-
nel 3124 and first communication recess 3121. The sec-
ond hole 3212 of the base 320 is in communication with
the deflation hole 3215 through the deflation recess 3142
and deflation channel 3141.

[0045] The second air cells 102 (air cells B shown in
FIG. 2 and FIG. 3) of the patient support device 100 are
deflated in the (gas transfer) directions indicated by the
arrows shown in FIG. 8. Therefore, in the state of the
second angle, first air cells 101 in communication with
the first hole 3211 are not in communication with third air
cells 103 in communication with the third hole 3213 when
second air cells 102 of the patient support device 100
are deflated. In the state of the second angle, the extent
of deflation of second air cells 102 is determined accord-
ing to how long the state lasts (for example, a predeter-
mined time period).

[0046] Referring to FIG. 9, the air distribution dial 310
is driven by the motor 360 (shown in FIG. 4) clockwise
and set to exiting the second angle. Therefore, the sec-
ond angle of the air distribution dial 310 enables second
air cells 102 to be deflated. Referring to FIG. 9, the air
distribution mode is attained when the air distribution dial
310 is driven to continue to rotate clockwise and thus exit
the second angle. As shown in FIG. 9, the first hole 3211
ofthe base 320 is continuously closed by the stop portion
316 (shown in FIG. 5). The third hole 3213 of the base
320 can still be in communication with the air supply hole
3214 through the air distribution channel 3124 and first
communication recess 3121. The second hole 3212 of
the base 320 no longer corresponds in position to the
deflation recess 3142, and the second hole 3212 is at
the third segment N3 on the top surface of the base 320.
The deflation channel 3141 corresponds in position to
the fourth segment N4 of the base 320. The second hole
3212 cannot be in communication with the deflation chan-
nel 3141 directly but must be in communication with the
deflation channel 3141 through the deflation recess
3142. Therefore, as shown in FIG. 8 and FIG. 9, in an
embodiment serving an exemplary purpose, as soon as
the second hole 3212 stops being in communication with
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the deflation recess 3142, the second hole 3212 be-
comes closed, and thus second air cells 102 (air cells B
shown in FIG. 2 and FIG. 3) corresponding in position to
the second hole 3212 stop being deflated.

[0047] Referringto FIG. 10, the air distribution dial 310
is driven by the motor 360 (shown in FIG. 4) clockwise
and set to a third angle. Once again, the first hole 3211
of the base 320 comes into communication with the air
supply hole 3214 through the second communication re-
cess 3122 and air admitting channel 3123. The second
hole 3212 of the base 320 exits the closed state shown
in FIG. 9 to come into communication with the air supply
hole 3214 once again through the air distribution channel
3124 and first communicationrecess 3121. The third hole
3213 of the base 320 is continuously in communication
with the air supply hole 3214 through the air distribution
channel 3124 and first communication recess 3121.
Once again, not only do the first hole 3211, the second
hole 3212 and the third hole 3213 of the base 320 come
into communication with the air supply hole 3214 of the
base 320 through the air admitting portion 312 of the air
distribution dial 310, but the first air cells 101, second air
cells 102 and third air cells 103 also come into commu-
nication with each other.

[0048] Referring to FIG. 10, similarly, when gas is
transferred from the air supply pipe 3214a to the base
320, the air distribution dial 310 which is set to the third
angle enables the gas to be output from the first pipe
3211a, second pipe 3212b, and third pipe 3213c. At this
point in time, the first air cells 101, second air cells 102
and third air cells 103 of the patient support device 100
(showninFIG.2and FIG. 3) areinflated in the (gas trans-
fer) directions indicated by the arrows shown in FIG. 10.
By contrast, in the absence of any gas transferred from
the air supply pipe 3214a, all the first pipe 3211a, second
pipe 3212b, and third pipe 3213c are in communication
with each other and are in equilibrium, and thus the first
air cells 101, second air cells 102 and third air cells 103
of the patient support device 100 (shown in FIG. 2 and
FIG. 3) are in communication with each other and are in
equilibrium.

[0049] Referringto FIG. 11, the air distribution dial 310
is driven continuously by the motor 360 (shown in FIG.
4) clockwise and set to a fourth angle. The first hole 3211
of the base 320 is closed by the stop portion 316 (shown
in FIG. 5), such that the first hole 3211 corresponding in
position to the first air cells 101 of the patient support
device 100 cannot come into communication with any
one of the second hole 3212, the third hole 3213, the air
supply hole 3214 and the deflation hole 3215. The second
hole 3212 of the base 320 can still be in communication
with the air supply hole 3214 through the air distribution
channel 3124 and first communication recess 3121. The
third hole 3213 of the base 320 is in communication with
the deflation hole 3215 through the deflation recess 3142
and deflation channel 3141. Both FIG. 8 and FIG. 11
illustrate air distribution modes and serve exemplary pur-
poses. Unlike FIG. 8, FIG. 11 shows that the second hole
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3212 or third hole 3213 is in communication with the de-
flation hole 3215 to effect the deflation of second air cells
102 (air cells B shown in FIG. 2 and FIG. 3) or third air
cells 103 (air cells C shown in FIG. 2 and FIG. 3) of the
patient support device 100, thereby achieving alternate
inflation and deflation and reducing the chance that re-
cumbent patients will develop pressure ulcers.

[0050] Referringto FIG. 12, the air distribution dial 310
is driven by the motor 360 (shown in FIG. 4) clockwise
and set to exiting the fourth angle. Therefore, the fourth
angle of the air distribution dial 310 enables third air cells
103 to be deflated. After the air distribution dial 310 has
been driven to continuously rotate clockwise and thus
exit the fourth angle, the air distribution mode illustrated
by FIG. 12 is attained. As shown in FIG. 12, the first hole
3211 of the base 320 is continuously closed by the stop
portion 316 (shown in FIG. 5). The second hole 3212 of
the base 320 can still be in communication with the air
supply hole 3214 through the air distribution channel
3124 and first communication recess 3121. The third hole
3213 of the base 320 no longer corresponds in position
to the deflation recess 3142, and the third hole 3213 is
at the third segment N3 on the top surface of the base
320. The deflation channel 3141 corresponds in position
to the fourth segment N4 of the base 320. The third hole
3213 cannot be in communication with the deflation chan-
nel 3141 directly but must be in communication with the
deflation channel 3141 through the deflation recess
3142. Therefore, given the operating principle illustrated
by FIG. 11 and FIG. 12 which serve exemplary purposes,
once the third hole 3213 stops being in communication
with the deflation recess 3142, the third hole 3213 be-
comes closed, and thus third air cells 103 (air cells C
shown in FIG. 2 and FIG. 3) corresponding in position to
the third hole 3213 stop being deflated.

[0051] Intheembodimentsillustrated by FIG.7 through
FIG. 12, both the air distribution channel 3124 and de-
flation channel 3141 disposed on the air distribution dial
310 follow curved paths. The angle by which the deflation
channel 3141 turns is greater than 180 degrees. The an-
gle by which the air distribution channel 3124 turns is
around 180 degrees. Therefore, the air distribution dial
310 rotates to attain different air distribution modes. Un-
der the aforesaid operating principle, FIG. 7 and FIG. 10
show that the air distribution dial 310 can be set to dif-
ferent angles (the first and third angles) in the same air
distribution mode, and the two angles can differ by around
180 degrees.

[0052] The positioning elements 318 arranged oppo-
sitely trigger the control element 330 to inform the control
host 500 of the position of the air distribution dial 310 and
enable the control host 500 to confirm the air distribution
mode. For instance, when the air distribution dial 310 is
rotated to cause any one of the two positioning elements
318 to trigger the control element 330, the air admitting
channel 3123 comes into communication with the first
hole 3211, the second hole 3212 and the third hole 3213
(shown in FIG. 7 and FIG. 10) simultaneously.
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[0053] In another air distribution mode achievable in
an embodiment of the present disclosure, when the air
distribution dial 310 is rotated to cause the first commu-
nication recess 3121 or second communication recess
3122 to correspond in position to the first hole 3211, the
first hole 3211 comes into communication with the sec-
ond hole 3212 and third hole 3213 (shown in FIG. 7 and
FIG. 10) simultaneously through the air distribution chan-
nel 3124.

[0054] In the embodiment illustrated by FIG. 10
through FIG. 12, the deflation function of the second hole
can be switched to the third hole. Owing to the single
configuration of the air distribution dial 310, the embod-
iment of the present disclosure is effective in achieving
the alternate inflation and deflation function of the patient
support device 100, controlling lower air cells (air cells A
shown in FIG. 2 and FIG. 3), and enhancing the comfort-
ableness of the patient support system. The ordinal num-
bers "second" and "third" regarding the second hole and
third hole are merely intended to illustrate this embodi-
ment. In practice, the second hole and third hole can be
swapped for each other; for example, the hole to become
communicable first can be either the second hole or the
third hole. Furthermore, the air distribution dial 310 in the
embodiments of the present disclosure is disk-shaped to
serve an exemplary purpose, but the present disclosure
is not limited thereto. In a variant embodiment, an air
distribution dial in any form can work well, provided that
it comes into communication with each hole to attain any
one of the aforesaid air distribution modes.

[0055] As shown in FIG. 7 through FIG. 12, the first
hole 3211, the second hole 3212, the third hole 3213,
the air supply hole 3214, the deflation hole 3215, the first
communication recess 3121, the second communication
recess 3122 and the deflation recess 3142 each have a
width (also known as allowance). Therefore, despite a
possible angular variation within a specific range of an-
gles, the air distribution dial 310 stays in the same air
distribution mode rather than switches to another air dis-
tribution mode. As a result, the first to fourth angles can
each vary by a range of degrees, for example, around
3-5 degrees.

[0056] Inthe embodiment illustrated by FIG. 7 through
FIG. 12, the first angle ranges from 358 degree to 2 de-
gree, the second angle ranges from 42 degree to 47 de-
gree, and the third angle ranges from 178 degree to 182
degree. Forinstance, the first angle and the second angle
differ by 42 degrees to 48 degrees, the second angle and
the third angle by 42 degrees to 48 degrees, and the third
angle and the fourth angle by 42 degrees to 48 degrees.
[0057] Regarding the air distribution method applica-
ble to the patient support system, a control unit (for ex-
ample, the control host 500 shown in FIG. 1 which serves
an exemplary purpose) drives the air supply source 400
and the air distribution device 300 to exercise control
over the air cells in the patient support device 100. The
air distribution method comprises an inflation preparation
process, an inflation process, a deflation process, and a
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stop deflating process. With the management of the con-
trol unit, the air cells in the patient support device 100
operate in the respective air distribution modes to provide
appropriate recumbent modes and enhance the comfort-
ableness of the patient support system.

[0058] Referringto FIG. 13, there is shown a flowchart
of an air distribution method in an alternating mode ac-
cording to an embodiment of the present disclosure.
[0059] The control unit has to confirm the position of
the air distribution dial 310 of the air distribution device
300 from the very beginning, and thus the air distribution
method starts with step S100 to confirm the position of
the air distribution dial 310, by rotating the air distribution
dial 310 until any one of the positioning elements 318
triggers the control element 330. After that, the air distri-
bution dial 310 is at the position shown in FIG. 7 or FIG.
10.

[0060] In step S200, wait for pressure equilibrium. In
this step, the inflation preparation process does not allow
the air supply source 400 to transfer gas from the air
supply pipe 3214a to the air distribution dial 310 but al-
lows first air cells 101, second air cells 102 and third air
cells 103 (shown in FIG. 2 and FIG. 3) to come into com-
munication with each other and thus attain pressure equi-
librium therebetween. At this point in time, the air distri-
bution dial 310 still keeps the position shown in FIG. 7 or
FIG. 10.

[0061] In step S300, inflate to attain a predetermined
level of internal pressure. In this step, the inflation proc-
ess entails inflating the first air cells 101, second air cells
102 and third air cells 103 (shown in FIG. 2 and FIG. 3)
which are in communication with each other until the first
air cells 101, second air cells 102 and third air cells 103
attain a predetermined level of internal pressure. At the
end of the inflation process, the inflation is stopped by
stopping the air supply operation of the air supply source
400. Thelevels ofthe pressure in the air cells are detected
with pressure sensors (not shown) disposed in the air
cells or with pressure sensors (not shown) disposed at
gas passages connected between the air distribution de-
vice 300 and air supply source 400 to effect communi-
cation therebetween.

[0062] Step S400involves performing a deflation proc-
ess. In this step, the air distribution dial 310 is rotated
until the second air cells 102 or third air cells 103 are
deflated. The air distribution dial 310is now at the position
shown in FIG. 8 but is at the position shown in FIG. 7
before its rotation begins. Likewise, the air distribution
dial 310 is now at the position shown in FIG. 11 butis at
the position shown in FIG. 10 before its rotation begins.
FIG. 8 is about deflation of second air cells 102. FIG. 11
is about deflation of third air cells 103.

[0063] In step S500, rotate the air distribution dial to
stop the deflation process, after a predetermined time
period has elapsed. In this step, a stop deflating process
is carried out, after second air cells 102 or third air cells
103 have been deflated for the predetermined time pe-
riod, to rotate the air distribution dial 310 until second air
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cells 102 or third air cells 103 are no longer in commu-
nication with the deflation hole 3215. In step S400 and
step S500, first air cells 101 are not deflated and are
spaced apart from the air supply source 400. At this point
intime, the air distribution dial 310 is at the position shown
in FIG. 9 or FIG. 10.

[0064] Next, while the inflation mode remains un-
changed, the process flow of the air distribution method
goes back to step S100 to continuously perform subse-
quent steps with a view to effecting the alternating mode.
As shown in FIG. 10 and FIG. 12, alternate inflation and
deflation of the other air cells take place while the clock-
wise rotation of the air distribution dial 310 is underway,
so as to effect the alternating mode continuously.
[0065] Upon returning to step S100, the firsthole 3211,
the second hole 3212 and the third hole 3213 are in com-
munication with each other, such that the first air cells
101, second air cells 102 and third air cells 103 come
into communication with each other once again. There-
fore, the deflated second air cells 102 or third air cells
103 are replenished with gas from the other air cells, and
the replenishment speed depends on the recumbent pa-
tients’ body weight imposed on the air cells, thereby al-
lowing the first air cells 101, second air cells 102 and
third air cells 103 to attain the same level of internal pres-
sure. At the end of this step, the first air cells 101 no
longer have a constant internal pressure but vary in in-
ternal pressure by being in communication with the de-
flated second air cells 102 or third air cells 103 above.
Therefore, the present disposure has advantages as fol-
lows: increased buffer space of the patientsupport device
100; enhanced comfortableness of the patient support
system; and a low chance of bottom-out, which is ren-
dered possible because the first air cells 101 still keeps
part of the gas.

[0066] Referringto FIG. 14, there is shown a flowchart
of the air distribution method in a stop deflating process
according to an embodiment of the present disclosure.
The stop deflating process is carried out in either a fine
deflation mode or a full deflation mode. The patients or
caretakers set the fine deflation mode and the full defla-
tion mode in advance according to different usage needs,
such that the fine deflation mode or the full deflation mode
can be carried out accordingly when the patient support
system begins to perform the deflation process. For in-
stance, patients’ low risk of developing pressure ulcers
or a preference for not disturbing patients’ rest justifies
expectations of a little difference arising from alternate
inflation and deflation of air cells; thus, to this end, the
fine deflation mode is the choice. By contrast, in case of
a preference for more pressure relief, for example, to
allow the compressed skin to release more pressure, the
full deflation mode will be the choice.

[0067] In the fine deflation mode, step S500 includes
step S511 and step S521. In step S511, deflation lasts
the predetermined time period of a first value, for exam-
ple, 0 ~ 1 minute. In step S521, the air distribution dial
310 is rotated to a first position. When the air distribution
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dial 310 is at the first position, the second air cells 102
or third air cells 103 are no longer in communication with
the deflation hole 3215.

[0068] In the full deflation mode, step S500 includes
step S512 and step S522. In step S512, deflation lasts
the predetermined time period of a second value, for ex-
ample, 5 ~ 15 minutes. In step S522, the air distribution
dial 310 is rotated to a second position. When the air
distribution dial 310 is at the second position, the second
air cells 102 or third air cells 103 are no longer in com-
munication with the deflation hole 3215.

[0069] The first value is less than the second value.
Therefore, the fine deflation mode enables second air
cells 102 or third air cells 103 (but not both) to be deflated
transiently and by an amount less than the full deflation
mode does. In an embodiment, the full deflation mode
enables second air cells 102 or third air cells 103 (but
not both) to be deflated to 1 atm, whereas the fine defla-
tion mode enables second air cells 102 or third air cells
103 (but not both) to be deflated to an internal pressure
level greater than 1 atm.

[0070] In the fine deflation mode, the recumbent pa-
tients find the patient support system comfortable and do
not perceive any great difference otherwise arising from
the full deflation mode in which the air cells alternate be-
tween full inflation and full deflation. Therefore, given the
configuration of the air distribution dial 310, the air distri-
bution dial 310is, in step S521, rotated to the first position
as opposed to the second position in the full deflation
mode. The first position can be the position shownin FIG.
9 or FIG. 12 which serves an exemplary purpose. For
instance, the air distribution dial 310 is rotated to a posi-
tion which differs from an initialized position by around
90 degrees (such as 85 to 95 degrees). The initialized
position is the position at which the air distribution dial
310 enables the first hole 3211, the second hole 3212
and the third hole 3213 to be in communication with each
other.

[0071] When the air distribution dial 310 is at the first
position, the air cells (second air cells 102 or third air cells
103) which have not been deflated can still be in com-
munication with the air supply hole 3214 and thus can
continuously receive gas from the air supply source 400.
Consequently, in the fine deflation mode, variations
which occur to the internal pressure of the air cells and
are perceived by the recumbent patients are placed un-
der good control, thereby further enhancing the comfort-
ableness of the patient support system. Conversely,
when the air distribution dial 310 is at the second position,
i.e., corresponding to the state shown in FIG. 7 or FIG.
10, the inflation preparation process begins immediately.
Consequently, compared with the second position, the
first position in the air distribution modes enables the re-
cumbent patients to be less likely to perceive the differ-
ence arising from alternate inflation and deflation of the
air cells, thereby further enhancing the comfortableness
of the patient support system.

[0072] Inaddition to the state where the first hole 3211,
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the second hole 3212 and the third hole 3213 are in com-
munication with each other, the firsthole 3211 of the base
320 is hermetically sealed because of the rotation of the
air distribution dial 310, and the internal pressure of the
first air cells 101 is placed under good control. Thus, to
initialize the patient support system, different, appropri-
ate levels of pressure can be accurately determined in
accordance with the body weight of different patients.
Taiwan patent 1529508 discloses how to determine dif-
ferent, appropriate levels of pressure in accordance with
the body weight of different patients in order to initialize
a patient support system.

[0073] In conclusion, the present disclosure provides
an air distribution device and method applicable to a pa-
tient support system. The air distribution device compris-
es an air distribution dial and a base. Pressure variations
of lower air cells can be effectuated on the air distribution
dial, and the need for a fine deflation mode and full de-
flation mode can be met, thereby further enhancing the
comfortableness of the patient support system.

[0074] The present disclosure is illustrated by various
aspects and embodiments. However, persons skilled in
the art understand that the various aspects and embod-
iments are illustrative rather than restrictive of the scope
of the present disclosure. After perusing this specifica-
tion, persons skilled in the art may come up with other
aspects and embodiments without departing from the
scope of the present disclosure. All equivalent variations
and replacements of the aspects and the embodiments
must fall within the scope of the present disclosure.
Therefore, the scope of the protection of rights of the
present disclosure shall be defined by the appended
claims.

Claims

1. An air distribution device applicable to a patient sup-
port system, for connecting to an air supply source
(400) and a patient support device (100), the patient
support device (100) comprising first air cells (101),
second air cells (102) disposed above the first air
cells (101), and third air cells (103) disposed above
thefirstair cells (101), the air distribution device com-
prising:

a base (320) comprising a first hole (3211), a
second hole (3212), a third hole (3213), an air
supply hole (3214) and a deflation hole (3215),
thefirst hole (3211) being in communication with
the first air cells (101), the second hole (3212)
being in communication with the second air cells
(102), the third hole (3213) being in communi-
cation with the third air cells (103), the air supply
hole (3214) being in communication with the air
supply source (400), and the deflation hole
(3215) being for use in deflation; and

an air distribution dial (310) rotatably disposed
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on the base (320) and comprising an air admit-
ting portion (312), a deflation portion (314) and
a stop portion (316),

wherein, when the air distribution dial (310) ro-
tates to a first angle, the first hole (3211), the
second hole (3212), and the third hole (3213) of
the base (320) come into communication with
the air supply hole (3214) of the base (320)
through the air admitting portion (312) of the air
distribution dial (310),

wherein, when the air distribution dial (310) ro-
tates to a second angle, the second hole (3212)
of the base (320) comes into communication
with the deflation hole (3215) of the base (320)
through the deflation portion (314) of the air dis-
tribution dial (310), and the stop portion (316) of
the air distribution dial (310) covers the first hole
(3211) of the base (320) to prevent the first hole
(3211) from coming into communication with
any one of the second hole (3212), the third hole
(3213), the air supply hole (3214) and the defla-
tion hole (3215), such that the first air cells (101)
in communication with the first hole (3211) are
notin communication with the third air cells (103)
in communication with the third hole (3213)
when the second air cells (102) of the patient
support device (100) are deflated.

The air distribution device applicable to a patient sup-
port system according to claim 1, wherein, after the
air distribution dial (310) has rotated to the second
angle and stayed at the second angle for a prede-
termined time period, the air distribution dial (310)
rotates to a third angle, such that the first hole (3211),
the second hole (3212) and the third hole (3213) of
the base (320) come into communication with the air
supply hole (3214) of the base (320) through the air
admitting portion (312) of the air distribution dial
(310), thereby allowing the first air cells (101), the
second air cells (102) and the third air cells (103) to
come into communication with each other.

The air distribution device applicable to a patient sup-
port system according to claim 2, wherein the first
angle ranges from 358 degree to 2 degree, the sec-
ond angle from 42 degree to 47 degree, and the third
angle from 178 degree to 182 degree.

The air distribution device applicable to a patient sup-
port system according to claim 1, wherein, the first
hole (3211) and the air supply hole (3214) are sep-
arated by first distance (d1), the second hole (3212)
and the air supply hole (3214) by second distance
(d2), and the third hole (3213) and the air supply hole
(3214) by third distance (d3), wherein both the sec-
ond distance (d2) and the third distance (d3) are
greater than the first distance (d1).
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5. Theairdistributiondevice applicable to apatient sup-

port system according to claim 1, wherein the defla-
tion hole (3215) and the air supply hole (3214) are
separated by fourth distance (d4), the first hole
(3211) and the air supply hole (3214) by first distance
(d1), the second hole (3212) and the air supply hole
(3214) by second distance (d2), and the third hole
(3213) and the air supply hole (3214) by third dis-
tance (d3), wherein thefirstdistance (d1), the second
distance (d2) and the third distance (d3) are less
than the fourth distance (d4).

The air distribution device applicable to a patient sup-
port system according to claim 4 or 5, wherein the
second distance (d2) is equal to the third distance
(d3).

The air distribution device applicable to a patient sup-
port system according to claim 1, wherein a top sur-
face of the base (320) is divided into a first segment
(N1), a second segment (N2), a third segment (N3)
and a fourth segment (N4), which are annular and
concentric outward from the center, with the air sup-
ply hole (3214) disposed at the first segment (N1),
the first hole (3211) at the second segment (N2), the
second and third holes (3212,3213) at the third seg-
ment (N3), and the deflation hole (3215) at the fourth
segment (N4).

The air distribution device applicable to a patient sup-
port system according to claim 7, wherein, the air
distribution dial (310) is rotatably disposed on the
top surface of the base (320), wherein a surface of
the air distribution dial (310) faces the top surface of
the base (320) and has:

the air admitting portion (312) having an air ad-
mitting channel (3123), a first communicationre-
cess (3121), a second communication recess
(3122) and an air distribution channel (3124),
the first communication recess (3121) being
connected to the air admitting channel (3123)
and the air distribution channel, and the second
communication recess (3122) being connected
to the air admitting channel (3123) but not to the
air distribution channel, with the first segment
(N1) of the base (320) corresponding in position
to the air admitting channel (3123), the second
segment (N2) of the base (320) corresponding
in position to the first communication recess
(3121) and the second communication recess
(3122), and the third segment (N3) of the base
(320) corresponding in position to the air distri-
bution channel (3124);

the stop portion (316) disposed between the first
communication recess (3121) and the second
communication recess (3122) and correspond-
ing in position to the second segment (N2) of
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the base (320); and

the deflation portion (314) having a deflation
channel (3141) and a deflation recess (3142),
the deflation channel (3141) corresponding in
position to the fourth segment (N4), and the de-
flation recess (3142) being spaced apart from
the air distribution channel (3124), being con-
nected to the deflation channel (3141), and cor-
responding in position to the third segment (N3)
of the base (320),

wherein the stop portion (316) comes into con-
tact with the top surface of the base (320) and
thus closes the first hole (3211) when the air
distribution dial (310) is rotated to cause the stop
portion (316)to be positioned above the firsthole
(3211), and the firsthole (3211) comes into com-
munication with the second hole (3212) and the
third hole (3213) simultaneously through the air
distribution channel (3124) when the air distri-
bution dial (310) is rotated to cause the first com-
munication recess (3121) or the second com-
munication recess (3122) to correspond in po-
sition to the first hole (3211).

The air distribution device applicable to a patient sup-
port system according to claim 1, further comprising
acontrol element (330) and two positioning elements
(318) disposed on two opposing, lateral sides of the
air distribution dial (310) adapted to trigger the con-
trol element (330), wherein the air admitting channel
(3123) comes into communication with the first hole
(3211), the second hole and the third hole simulta-
neously when the air distribution dial is rotated to
cause any one of the two positioning elements (318)
to trigger the control element (330).

The air distribution device applicable to a patient sup-
port system according to claim 1, wherein the first
hole (3211) is disposed between the second hole
(3212) and the third hole (3213).

An air distribution method applicable to a patient sup-
port system, using a control unit (500) to drive an air
supply source (400) and the air distribution device
(300) of any one of claims 1-10, the air distribution
device (300) being connected between the air supply
source (400) and a patient support device (100), the
patient support device (100) comprising first air cells
(101), second air cells (102) disposed above the first
air cells (101), and third air cells (103) disposed
above the first air cells (101), the air distribution
method comprising:

an inflation preparation process for causing the
firstair cells (101), the second air cells (102) and
the third air cells (103) to come into communi-
cation with each other simultaneously, thereby
attaining equilibrium of internal pressure of the
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firstair cells (101), the second air cells (102) and
the third air cells (103);

an inflation process for inflating the first air cells
(101), the second air cells (102) and the third air
cells (103) to a predetermined level of internal
pressure;

a deflation process for deflating the second air
cells (102) for a predetermined time period,
wherein the first air cells (101) are not deflated
and are spaced apart from the air supply source
(400); and

a stop deflating process for stopping the defla-
tion of the second air cells (102), wherein the
first air cells (101) are not deflated and are
spaced apart from the air supply source (400).

The air distribution method applicable to a patient
support system according to claim 11, further com-
prising a fine deflation mode and a full deflation
mode, wherein the predetermined time period of the
deflation process in the fine deflation mode is a first
value, and the predetermined time period of the de-
flation process in the full deflation mode is a second
value, wherein the first value being less than the sec-
ond value.

The air distribution method applicable to a patient
support system according to claim 11, further com-
prising a full deflation mode, wherein the second air
cells are deflated to 1 atm by the deflation process
in the full deflation mode.



EP 3 815 664 A1

500
/
Control host
400
Air supply Air
source distribution
device
p—
300

FIG.1

13

| 101 -

102

L)E) &)

103 ~

~ 100



200

G,QG,QQQQQQQ@E
8080808080000 0

FIG.2

102
103 } 100
101

200

L NN A ey A
805050502056
600000008080

102
103} 100
101

FIG.3



EP 3 815 664 A1

320

FIG.4

15



EP 3 815 664 A1

16



EP 3 815 664 A1

C 3214

3215a 3214a

d3

3215

3213
320

3212

3213c¢

3212b 3211a

FIG.6

17



EP 3 815 664 A1

3124

3215
3123

3213c¢

3122

3211a

3211

FIG.7

18



EP 3 815 664 A1

19



EP 3 815 664 A1

3214a

3141

3124

3215

3212

3211

3211a

FIG.9

20



EP 3 815 664 A1

17154 3214a

3214 3141 318

3215 3142 0}
. | '

3123

3212

3211 /3991 3213¢
3124

3211a

FIG.10

21



EP 3 815 664 A1

3214a

3215a

3215

3212

3211

3211a

FIG.11

22



EP 3 815 664 A1

3215a 3214a

()
(\O)
[
()|
AN
N

Y \
;o
212 VXX

23

330



EP 3 815 664 A1

Start )

N S100
Position air distribution dial
S200
Wait for pressure equilibrium
S300
Inflate to attain a predetermined
level of internal pressure
S400
Perform deflation process
S500

4

Rotate, after a predetermined
time period has elapsed, the air
distribution dial to stop the
deflation process

Yes

Alternate

continuously?

24



EP 3 815 664 A1

Fine deflation Full deflation

Fine deflation or full
deflation

S511 S512
Deflate for the Deflate for the
predetermined time predetermined time
period of a first value period of a second value
S521 S522
4 4
Rotate the air distribution Rotate the air distribution
dial to a first position dial to a second position

FIG.14

25



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 3 815 664 A1

Application Number

EP 20 19 5548

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y US 6 152 176 A (LIN JOENNE [TW]) 1-11,13 | INV.
28 November 2000 (2000-11-28) A61G7/057
A * column 2, line 25 - column 4, Tine 49 * |12
* figures 1-14 *
Y EP 1 133 270 Al (KCI MEDICAL LTD [GB]) 1-11,13
19 September 2001 (2001-09-19)
A * paragraph [0012] - paragraph [0020] * 12
* figures 1-3 *
A DE 690 21 334 T2 (PEGASUS AIRWAVE LTD 1-13

* figures 1-3 *

[GB]) 14 March 1996 (1996-03-14)
* paragraph [0015] - paragraph [0026] *

TECHNICAL FIELDS
SEARCHED (IPC)

A61G

The present search report has been drawn up for all claims

Place of search

The Hague

Date of completion of the search

16 February 2021

Examiner

Ong, Hong Djien

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

26




EP 3 815 664 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 20 19 5548

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

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

16-02-2021
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 6152176 A 28-11-2000 TW 373499 U 01-11-1999
us 6152176 A 28-11-2000
EP 1133270 Al 19-09-2001 AT 292448 T 15-04-2005
AU 756860 B2 23-01-2003
CA 2351342 Al 08-06-2000
DE 69924635 T2 15-09-2005
EP 1133270 Al 19-09-2001
ES 2238857 T3 01-09-2005
GB 2344153 A 31-05-2000
US 2002121307 Al 05-09-2002
WO 0032149 Al 08-06-2000
DE 69021334 T2 14-03-1996 AT 125963 T 15-08-1995
DE 69021334 T2 14-03-1996
EP 0429275 Al 29-05-1991
GB 2238237 A 29-05-1991
us 5152319 A 06-10-1992

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

27




	bibliography
	abstract
	description
	claims
	drawings
	search report

