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(54) SEATING SURFACE CUSHION

(57) Provided is a seating surface cushion which can
achieve both stability and body pressure dispersion for
the ischium of a user and which enables the cushioning
properties thereof to be controlled in accordance with the
user’s desires. This seating surface cushion (10) com-
prises a second air cell part (42) which is positioned in
the rear part of a seating surface and a third air cell part

(43) which is positioned further rear than the second air
cell part (42). The second air cell part (42) and the third
air cell part (43) are adjacent at a boundary (50) which
extends obliquely in the forward-rear direction with re-
spect to the seating surface. The ischium of the user fits
in the boundary (50).
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Description

[Technical Field]

[0001] The present invention relates to a seat cushion.

[Background Art]

[0002] There have been proposed cushions that allow
a user seated thereon to stabilize the position of their
buttocks and effectively prevent the development of pres-
sure ulcers. Patent Document 1 discloses one example
of such a cushion. Specifically, the cushion includes first
air cells each capable of softly supporting the vicinity of
the ischium in the vertical and horizontal directions. A
convex portion is provided on the front side of the air cell
group in the front-rear direction of the seat surface. In-
clined convex portions are arranged on both sides of the
convex portion in the width direction of the seat surface.
The convex portion suppresses the movement of both
thighs in the width direction of the seat surface. Besides,
the convex portion and the inclined convex portions sup-
press the forward movement of the buttocks. Thereby,
the position of the buttocks of a user seated on the cush-
ion can be stabilized, and the development of pressure
ulcers can be effectively prevented.

[Prior Art Document]

[Patent Document]

[0003] Patent Document 1: Japanese Unexamined
Patent Application Publication No. 2010-63744

[Summary of the Invention]

[Problems to be Solved by the Invention]

[0004] However, with the air cell arrangement of the
conventional cushions, it is difficult to achieve both sta-
bility and body pressure dispersion around the user’s is-
chial region; with the conventional vertical arrangement,
horizontal arrangement, grid arrangement, staggered ar-
rangement, or the like, the user cannot be stably sup-
ported and their posture can easily slump forward.
[0005] The present invention has been made in view
of the above problems. Accordingly, it is one object of
the present invention to provide a seat cushion that
achieves both stability and body pressure dispersion
around the user’s ischial region and that allows the user
to control the cushioning performance as they wish.

[Means for Solving the Problems]

[0006] To achieve the object mentioned above, the
present invention is configured as follows:

(1) According to the first aspect of the present inven-

tion, a seat cushion comprises a second air cell sec-
tion that is located on the rear side of a seat surface,
and a third air cell section that is located rearward
of the second air cell section. The seat cushion is
characterized in that the second air cell section and
the third air cell section are adjacent to each other
and have a common boundary extending diagonally
in the front-rear direction of the seat surface such
that the ischial region of a user fits in the boundary.
(2) In the configuration (1) described above, the sec-
ond air cell section is configured to support part of
the buttocks of the user anterior to the ischial region,
while the third air cell section is configured to support
part of the buttocks of the user posterior to the ischial
region.
(3) In the configuration (1) or (2), the seat cushion
further comprises a control unit configured to cause
the second air cell section and the third air cell sec-
tion to be alternately decompressed.
(4) In the configuration (3), the control unit is further
configured to control the alternate decompression of
the second air cell section and the third air cell sec-
tion such that the second air cell section or the third
air cell section is decompressed for 3 to 120 seconds.
(5) In the configuration (3) or (4), the control unit is
further configured to perform decompression so as
to cause ventilation to occur through a groove formed
in a base material of the seat cushion and a slit be-
tween the second air cell section and the third air
cell section located inside a position corresponding
to the boundary to help the user feel less stuffy and
sweaty around the ischial region.
(6) In the configuration of any one of (1) to (5), the
seat cushion further comprises a first air cell section
that is located on the front side of the seat surface
forward of the second air cell section.
(7) In the configuration (6), the first air cell section is
configured to support the thighs of the user.
(8) In the configuration (3), the seat cushion further
comprises a first air cell section that is located on
the front side of the seat surface forward of the sec-
ond air cell section. The first air cell section is con-
figured to support the thighs of the user. The control
unit is further configured to cause the first air cell
section to constantly support the thighs of the user.

[Effects of the Invention]

[0007] According to one aspect of the present inven-
tion, it is possible to provide a seat cushion that achieves
both stability and body pressure dispersion around the
user’s ischial region and that allows the user to control
the cushioning performance as they wish.

[Brief Description of the Drawings]

[0008]
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[FIG. 1] FIG. 1 is a perspective view of a seat cushion
according to an embodiment of the present inven-
tion; FIG. 1(a) is an external view of the seat cushion
with a cover, FIG. 1(b) is an external view of the seat
cushion without a cover, and FIG. 1(c) illustrates sec-
tions of air cells.
[FIG. 2] FIG. 2 is a diagram for explaining an oper-
ation panel of the seat cushion.
[FIG. 3] FIG. 3 is a block diagram of a control unit of
the seat cushion.
[FIG. 4] FIG. 4 is a time chart illustrating the internal
pressure of the air cells in decompression control.
[FIG. 5] FIG. 5 is a table illustrating an example of
the values of the internal pressure of the air cells.
[FIG. 6] FIG. 6 is a table illustrating an example of
discharge/switch time in decompression mode.

[Modes for Carrying Out the Invention]

[0009] In the following, modes (hereinafter, "embodi-
ments") for carrying out the present invention will be de-
scribed in detail with reference to the accompanying
drawings. Note that like parts are designated by like ref-
erence numerals or characters throughout the descrip-
tion of the embodiments.

(Embodiment)

[0010] FIG. 1(a) is an external view of a seat cushion
10 according to an embodiment. The seat cushion 10 is
covered with a breathable and stretchable cover 11 and
provided with a control unit 20 having an operation panel
21 that is exposed on the front surface. FIG. 1(b) is an
external view of the seat cushion 10 without the cover
11. As illustrated in FIG. 1(b), the seat cushion 10 in-
cludes a base material 30 (for example, urethane foam)
and air cells 40 arranged thereon. Air can be supplied to
and discharged from the air cells 40. As will be described
in detail later, the control unit 20 is built in the seat cushion
10 to control air supply/discharge for the air cells 40 and
the like.
[0011] The air cells 40 include a first air cell section 41
located on the front side of a seat surface SA, a second
air cell section 42 located rearward of the first air cell
section 41, and a third air cell section 43 located rearward
of the second air cell section 42. The second air cell sec-
tion 42 and the third air cell section 43 are adjacent to
each other and have a common boundary 50 extending
diagonally in the front-rear direction of the seat surface
SA. Those air cell sections are formed such that the is-
chial region of the user seated on the seat cushion 10
fits in the boundary 50. Inside the position corresponding
to the boundary 50, there is a slit (not illustrated) that
separates the second air cell section 42 and the third air
cell section 43, and a groove (not illustrated) is formed
in the base material 30.
[0012] In this embodiment, as illustrated in FIG. 1(c),
the second air cell section 42 and the third air cell section

43 are formed in a V shape that points toward the front
direction, and therefore the boundary 50 between them
is also in a V shape. However, in order that the ischial
region of the user may fit in a gap at the boundary 50,
the second air cell section 42 and the third air cell section
43 need not necessarily be formed in a V shape. The
shape of the second air cell section 42 and the third air
cell section 43 is not particularly limited as long as they
are adjacent to each other and have a common boundary
50 extending diagonally in the front-rear direction of the
seat surface SA.
[0013] The first air cell section 41 supports the user’s
thighs, the second air cell section 42 supports part of the
user’s buttocks anterior to the ischial region, and the third
air cell section 43 supports part of the user’s buttocks
posterior to the ischial region. The ischial region fits in
the gap at the boundary 50 that extends diagonally. As
a result, the ischial region is enclosed from the front and
the rear. Thereby, it is possible to achieve both stability
and body pressure dispersion around the user’s ischial
region.
[0014] As described above, the seat cushion 10 is pro-
vided with the control unit 20 to supply the air to or dis-
charge the air from each of the air cells 40. As will be
described in detail later, under the control of the control
unit 20, the second air cell section 42 and the third air
cell section 43 are alternately decompressed (deflated)
while the first air cell section 41 constantly supports the
thighs of the user. Since the seat cushion 10 does not
support the part directly below the ischial bones, the but-
tocks can be prevented from sinking even when the sec-
ond air cell section 42 or the third air cell section 43 is
decompressed. Accordingly, the posture of the user does
not slump easily. Thus, the seat cushion 10 can also be
suitably used for the seat of a moving object such as a
wheelchair.
[0015] The control unit 20 controls the alternate de-
compression of the second air cell section 42 and the
third air cell section 43 such that the second air cell sec-
tion 42 or the third air cell section 43 is decompressed
for 3 to 120 seconds. The decompression time is set to
be short to maintain the stability. Besides, the control unit
20 performs the control such that the air is discharged
from the third air cell section 43 when the pressure in the
second air cell section 42 is stabilized after the air is dis-
charged from and then supplied to the second air cell
section 42. With this, the decompression time for alter-
nately decompressing the second air cell section 42 and
the third air cell section 43 can be shortened, which en-
sures the stability.
[0016] FIG. 2 illustrates an enlarged view of the oper-
ation panel 21 of the control unit 20 arranged on the front
surface of the seat cushion 10. The operation panel 21
includes a power input port 22 (illustrated for example as
a micro USB port in FIG. 2), a POWER switch 23 for
turning the power on/off, and a POWER lamp 231 that
turns on/off in response to an operation on the POWER
switch 23. The operation panel 21 further includes a
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MOVE switch 24 for selecting the support mode of the
seat cushion 10, a MOVE lamp 241 that turns on/off in
response to an operation on the MOVE switch 24, a FIT
switch 25 for selecting the firmness of the cushion, and
three FIT lamps 251 each indicating a selected firmness
(L, M, H). The specific operations and functions of them
will be described below in the description of the control
unit.

(Control unit)

[0017] A detailed description will be given of the control
unit 20 with reference to FIGS. 3 to 6 based on the struc-
ture of the seat cushion 10 described above. FIG. 3 is a
block diagram of the control unit 20 of the seat cushion
10. FIG. 4 is a time chart illustrating the internal pressure
of the air cells in decompression control. FIG. 5 is a table
illustrating an example of the values of the internal pres-
sure of the air cells. FIG. 6 is a table illustrating an ex-
ample of discharge/switch time in decompression mode.
It should be noted that the configuration of the control
unit 20 is not limited to the example illustrated in FIG. 3.
Although a preferred embodiment and configuration for
achieving power saving, compactness, and low cost will
be described below with reference to FIG. 3, the opera-
tion of the seat cushion 10 may be implemented in other
manners.
[0018] As illustrated in FIG. 3, the control unit 20 of the
seat cushion 10 compresses and decompresses the air
in an air cell DT 41 (the first air cell section 41), an air
cell ZF 42 (the second air cell section 42), and an air cell
ZB 43 (the third air cell section 43) using an air pump,
solenoid valves 1 to 3, and an air nozzle based on an
operation on the operation panel 21 described above.
The solenoid valve 1 is connected to a substrate via a
connector 1, and the air pump is connected to the sub-
strate via a connector 2. Similarly, the solenoid valves 2
and 3 are connected to the substrate via a connector 3.
In the following, the control configuration and procedures
of the seat cushion 10 will be described in detail.

(Input configuration)

[0019] The control unit 20 is provided with various input
interfaces. As illustrated in FIG. 3, the operation panel
21 includes the power input port 22 (illustrated for exam-
ple as a micro USB Type C female in FIG. 3), a start/stop
switch 1 (the POWER switch 23), a support mode selec-
tion switch 2 (the MOVE switch 24), and a firmness se-
lection switch 3 (the FIT switch 25). The internal substrate
is provided with a pressure sensor 1 configured to detect
the internal pressure of the air cells.

(Output configuration)

[0020] The control unit 20 is also provided with various
output interfaces. The operation panel 21 includes an
LED 1 (the POWER lamp 231) that lights up when the

power is turned on, an LED 2 that lights up in the stable
mode selected as the support mode, and an LED 3 (the
MOVE lamp 241) that lights up in the decompression
mode selected as the support mode (the stable mode
may be indicated by the turning off of the LED 3, and
therefore the description of the LED 2 will be omitted
below). The operation panel 21 further includes an LED
4 (lamp L in the FIT lamps 251) that lights up when "soft"
is selected from firmness options, an LED 5 (lamp M in
the FIT lamps 251) that lights up when "medium" is se-
lected from the options, and an LED 6 (lamp H in the FIT
lamps 251) that lights up when "firm" is selected from the
options. Inside the control unit 20, there are arranged the
air pump configured to supply the air to the air cells 40
(41 to 43), the solenoid valve 1 (two-way valve) config-
ured to open and close the air pump, the solenoid valve
2 (three-way valve) configured to discharge the air from
the air cell ZB 43, and the solenoid valve 3 (three-way
valve) configured to discharge the air from the air cell ZF
42. The control unit 20 further includes a buzzer to warn
of an operational error or the like.

(Control procedure <input>)

[0021] Described below are control procedures for in-
put operation. When the start/stop switch 1 is held down
at the time of OFF, the control unit 20 is turned on and
lights up the LED 1, and then enters the standby mode.
On the other hand, when the start/stop switch 1 is held
down at the time of ON, the control unit turns the LED 1
off 20 and is turned off, and the control shifts to "termi-
nation control".
[0022] The support mode selection switch 2 is activat-
ed in a support mode used in the previous activation. The
LED 3 is turned on when the support mode is "decom-
pression mode", while the LED 3 is turned off when the
support mode is "stable mode". Each time the support
mode selection switch 2 is pressed, the support mode is
switched between the stable mode and the decompres-
sion mode ("stable" ⇒ "decompression" ⇒ "stable"
⇒ ...) .
[0023] The firmness selection switch 3 is activated with
a firmness option used in the previous activation, and a
corresponding one of the LEDs 4 to 6 is turned on. Each
time the firmness selection switch 3 is pressed, the firm-
ness is switched among medium, firm and soft ("medium"
⇒ "firm" ⇒ "soft" ⇒ "medium" ⇒ ...) .

(Control procedure <operation mode control>)

[0024] In the stable mode of the standard control, the
internal pressure of the air cells is adjusted in the stable
mode by the following procedure in a state where the
user is seated. First, the control moves to "internal pres-
sure adjustment control" for adjusting the internal pres-
sure of a corresponding one of the air cells 40, and the
internal pressure is obtained by the pressure sensor 1.
After the lapse of 30 seconds while the internal pressure
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is less than -0.5 kPa of the set pressure value, or +0.5
kPa of the set pressure value or more, the control returns
to the start of the internal pressure adjustment control.
When the support mode is changed, the mode shifts to
the decompression mode. It should be noted that the
values such as the set pressure value and the elapsed
time are described herein only by way of example and
not to be construed as limiting the embodiments.
[0025] In the decompression mode of the standard
control, the internal pressure of the air cells is adjusted
in the automatic mode by the following procedure in a
state where the user is seated. First, the control moves
to the internal pressure adjustment control for adjusting
the internal pressure of a corresponding one of the air
cells 40. The control shifts to "decompression control"
when 15 minutes or more have passed since the previous
decompression control. Then, the internal pressure is ob-
tained by the pressure sensor 1. After the lapse of 30
seconds while the internal pressure is less than -0.5 kPa
of the set pressure value, or +0.5 kPa of the set pressure
value or more, the control returns to the start of the in-
ternal pressure adjustment control. When the support
mode is changed, the mode shifts to the stable mode.
[0026] In the termination control for terminating the op-
eration, after moving to the internal pressure adjustment
control for adjusting the internal pressure of a corre-
sponding one of the air cells 40, the control enters the
wait mode for waiting for an input from the switches 1, 2
and 3, and all the outputs are turned off.

(Control procedure <air cell internal pressure control>)

[0027] The decompression control is performed to de-
compress the air cells 40. FIG. 4 illustrates an example
of a time chart of the internal pressure of the air cells 40
in the decompression control. First, as illustrated in FIG.
4, the air is discharged from the air cell ZF 42 for a set
period of time. During the set switch time, the internal
pressure of a corresponding one of the air cells 40 is
adjusted under the internal pressure adjustment control.
Then, the air is discharged from the air cell ZB 43 for a
set period of time. Also on that occasion, the internal
pressure of a corresponding one of the air cells 40 is
adjusted under the internal pressure adjustment control.
[0028] The internal pressure adjustment control is per-
formed to adjust the internal pressure of a corresponding
one of the air cells 40. In the internal pressure adjustment
control, the internal pressure of a corresponding one of
the air cells 40 is obtained by the pressure sensor 1. After
the lapse of 1 second while the internal pressure is less
than -0.5 kPa of the set pressure value, the control moves
to "air supply control". On the other hand, after the lapse
of 1 second while the internal pressure is +0.5 kPa of the
set pressure value or more, the control moves to "air
discharge control". Otherwise, the control returns to the
original control.
[0029] The air supply control is performed to increase
the internal pressure of a corresponding one of the air

cells 40. In the air supply control, the air pump is turned
on. The air pump is turned off when the internal pressure
of the air cell 40 becomes +0.5 kPa of the set pressure
value or more.
[0030] The air discharge control is performed to reduce
the internal pressure of the air cells 40. In the air dis-
charge control, a corresponding one of the solenoid
valves is opened to discharge the air. After the lapse of
X seconds while the internal pressure obtained by the
pressure sensor 1 is different from the set pressure value
by X kPa, the corresponding solenoid valve is closed.

(Control procedure <set value table>)

[0031] In the control unit 20 of the embodiment, the
values of the internal pressure of the air cells 40 are set,
for example, as illustrated in FIG. 5. Specifically, for the
firmness level "soft", the internal pressure is set to 4.0
kPa in the stable mode and 4.2 kPa in the decompression
mode. For the firmness level "medium", the internal pres-
sure is set to 5.2 kPa in the stable mode and 5.5 kPa in
the decompression mode. For the firmness level "firm",
the internal pressure is set to 6.5 kPa in the stable mode
and 6.8 kPa in the decompression mode. Note that in
providing the seat cushion 10, the pressure values are
not limited to those exemplified above.
[0032] Further, in the control unit 20 of the embodi-
ment, the discharge/switch time in the decompression
mode is set, for example, as illustrated in FIG. 6. Specif-
ically, for the firmness level "soft", the air discharge time
for the air cell ZF 42 is set to 12 seconds, the switch time
is set to 20 seconds, and the air discharge time for the
air cell ZB 43 is set to 10 seconds. For the firmness level
"medium", the air discharge time for the air cell ZF 42 is
set to 13 seconds, the switch time is set to 22 seconds,
and the air discharge time for the air cell ZB 43 is set to
11 seconds. For the firmness level "firm", the air dis-
charge time for the air cell ZF 42 is set to 14 seconds,
the switch time is set to 24 seconds, and the air discharge
time for the air cell ZB 43 is set to 12 seconds. In this
manner, in the embodiment, the switch time between the
air cell ZF 42 and the air cell ZB 43 (20 seconds for "soft",
22 seconds for "medium", and 24 seconds for "firm") is
controlled such that the air discharge from the air cell ZB
43 starts immediately after the air supply to the air cell
ZF 42 is completed. As a result, even when the air cell
ZF 42 and the air cell ZB 43 are alternately decom-
pressed, the decompression and stability of the ischial
region can be achieved at the same time. Note that in
providing the seat cushion 10, periods of the dis-
charge/switch time are not limited to those exemplified
above.
[0033] The control unit 20 performs the decompression
operation as described above so as to cause ventilation
to occur through a groove formed in the base material
30 and a slit between the second air cell section 42 and
the third air cell section 43 located inside the position
corresponding to the boundary 50, which helps the user
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feel less stuffy and sweaty around their ischial region.
[0034] Although specific embodiments of the invention
have been described and illustrated, it is to be understood
that the invention is not to be limited to the embodiments
disclosed herein. As would be apparent to those skilled
in the art, various changes, modifications, and alterations
may be made within the scope of the invention as defined
in the appended claims.

[List of Reference Signs]

[0035]

10 Seat cushion
11 Cover
20 Control unit
21 Operation panel
22 Power input port
23 POWER switch (start/stop switch 1)
231 POWER lamp (LED 1)
24 MOVE switch (support mode selection switch 2)
241 MOVE lamp (LED 3)
25 FIT switch (firmness selection switch 3)
251 FIT lamp (LED 4-6)
30 Base material (urethane foam)
40 Air cell
41 Air cell DT (first air cell section)
42 Air cell ZF (second air cell section)
43 Air cell ZB (third air cell section)
50 Boundary (between air cell ZF and air cell ZB)

Claims

1. A seat cushion comprising:

a second air cell section that is located on a rear
side of a seat surface; and
a third air cell section that is located rearward of
the second air cell section,
the seat cushion being characterized in that
the second air cell section and the third air cell
section are adjacent to each other and have a
common boundary extending diagonally in a
front-rear direction of the seat surface such that
an ischial region of a user fits in the boundary.

2. The seat cushion according to claim 1, wherein

the second air cell section is configured to sup-
port part of buttocks of the user anterior to the
ischial region, and
the third air cell section is configured to support
part of the buttocks of the user posterior to the
ischial region.

3. The seat cushion according to claim 1 or 2, further
comprising a control unit configured to cause the

second air cell section and the third air cell section
to be alternately decompressed.

4. The seat cushion according to claim 3, wherein the
control unit is further configured to control alternate
decompression of the second air cell section and the
third air cell section such that the second air cell sec-
tion or the third air cell section is decompressed for
3 to 120 seconds.

5. The seat cushion according to claim 3 or 4, wherein
the control unit is further configured to perform de-
compression to cause ventilation to occur through a
groove formed in a base material of the seat cushion
and a slit between the second air cell section and
the third air cell section located inside a position cor-
responding to the boundary to help the user feel less
stuffy and sweaty around the ischial region.

6. The seat cushion according to any one of claims 1
to 5, further comprising a first air cell section that is
located on a front side of the seat surface forward of
the second air cell section.

7. The seat cushion according to claim 6, wherein the
first air cell section is configured to support thighs of
the user.

8. The seat cushion according to claim 3, further com-
prising a first air cell section that is located on a front
side of the seat surface forward of the second air cell
section, wherein

the first air cell section is configured to support
thighs of the user, and
the control unit is further configured to cause the
first air cell section to constantly support the
thighs of the user.
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