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Description
Technical Field

[0001] The presentinvention relatestoavehicular seat
and an occupant restraining device provided to the ve-
hicular seat.

Background Art

[0002] A known vehicular seat on which an occupant
of a vehicle sits is provided with an airbag (side airbag),
for protection against side collision, with which the occu-
pant is restrained and protected in the event of side col-
lision. Such a vehicular seat is configured to protect an
occupant from impact, by supplying gas from an inflator
(gas generator) to an airbag to inflate an airbag between
the occupant and a side surface structure (a vehicle door
forexample) of a vehicle when a side collision is detected.
[0003] In relation to the above, Patent Document 1 dis-
closes an occupant protection device more reliably pro-
tecting an occupant by forming a gap between an occu-
pant and a door in the event of side collision. The gap is
formed by inflating an airbag between the door and the
armpit of the occupant so as to rotate the upper body of
the occupant while lifting the arm of the occupant on the
door side. Patent Document 2 discloses an occupant
posture control device that expands an airbag inside a
seat to change the shape of the seat for changing the
posture of the occupant in accordance with the behavior
of the vehicle.

Citation List
Patent Document
[0004]
Patent Document 1: JP 2018-135095 A
Patent Document 2: JP 2019-99133 A
Summary of Invention
Technical Problem

[0005] Generally, an airbag provided to a vehicular
seat is arranged to correspond to a certain part (shoul-
ders or a chest, for example) of the occupant’s body,
assuming that the occupant is seated in an appropriate
posture. However, in a case in which an occupant is not
be seated in an appropriate posture when the airbag is
inflated, for example, in a case in which left-right positions
of the seat are displaced from a proper position, or the
upper body of the occupant is leaned to the left or right,
the airbag inflated may fail to appropriately protect the
intended body part, and the effect of a side airbag device
may not be achieved as expected. In view of this, the
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occupant’s posture may be corrected by expanding an
airbag inside the seat. However, in such a configuration,
a space is required for accommodating an airbag for pro-
tecting an occupant by inflating outside the seat and an
airbag for correcting a posture of the occupant by ex-
panding inside the seat, which leads to an increase in
size of the seat.

[0006] The technique ofthe presentdisclosureis made
in view of the above, and an object of the present disclo-
sure is to provide a technique that makes it possible to
reduce the thickness of a vehicular seat equipped with
airbags, while providing more reliable protection for oc-
cupants.

Solution to Problem

[0007] To solve the above problems, the technique ac-
cording to the present disclosure employs the following
configuration. Specifically, the technique of the present
disclosure relates to a vehicular seat on which an occu-
pant of a vehicle sits, the vehicular seat including: a seat
body including a seat surface that supports buttocks of
the occupant and a seat back that supports a back of the
occupant; a first gas generator provided to the seat body;
a first airbag that is disposed inside the seat back and,
by gas supplied from the first gas generator when the
first gas generator operates, protrudes and inflates from
a first side end which is one of side ends in a width di-
rection of the seat body; and a first conduit that guides
the gas from the first gas generator to the first airbag,
wherein the first conduit includes a first flexible tube por-
tion having flexibility and disposed along the first side
end inside at least one of the seat surface or the seat
back, and the first flexible tube portion expands to deform
the seat body when the gas supplied from the first gas
generator to the first airbag passes through the first flex-
ible tube portion.

[0008] With the vehicular seat of the present disclo-
sure, the first airbag disposed in the seat back inflates
on the first side end, to protect the upper body of the
occupant on the first side end side. Thus, the occupant
is protected from an impact on the first side end side.
Furthermore, with the vehicular seat of the present dis-
closure, since the first flexible tube portion is disposed
inside the seat body and along the first side end, the
deformation of the seat body caused by expansion of the
first flexible tube portion can correct the seated posture
closer the first side end than the proper posture, to the
proper posture. Specifically, the vehicular seat of the
present disclosure includes the first airbag that inflates
on the first side end of the seat body to protect the occu-
pant from an impact, and the first flexible tube portion
that expands inside the seat body to correct the seated
posture of the occupant. In the vehicular seat of the
present disclosure, the first flexible tube portion having
flexibility is formed of at least part of the first conduit that
guides gas from the first gas generator to the first airbag.
Therefore, in the process in which the gas supplied from
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the first gas generator to the first airbag passes through
the first conduit, the first flexible tube portion expands,
and the seat body is deformed. Specifically, before the
first airbag inflates, the seated posture of the occupant
is corrected with the first flexible tube portion expanded
to deform the seat body. Thus, the first airbag inflates in
a state where the seated posture of the occupant has
been corrected. Since the posture of the occupantis cor-
rected before the first airbag is inflated, the first airbag
can be inflated so as to correspond to an intended body
part. As a result, according to the vehicular seat of the
present disclosure, the occupant can be reliably protect-
ed. Furthermore, with the first conduit used as a member
for correcting the seated posture of the occupant, the
installation space inside the seat body can be reduced
as compared with the case where another airbag is sep-
arately provided. As a result, the technique of the present
disclosure can contribute to reduce the thickness and
weight of the vehicular seat.

[0009] In the vehicular seat of the present disclosure,
the first flexible tube portion may include a first seat sur-
face side flexible tube portion disposed along the first
side end in the seat surface, and a first back side flexible
tube portion disposed along the first side end in the seat
back.

[0010] With this configuration, the expansion of the first
seat surface side flexible tube portion deforms the seat
surface to correct the posture of the occupant’s lower
body, and the expansion of the first back side flexible
tube portion deforms the seat back to correct the posture
of the occupant’s upper body. Thus, with the vehicular
seat of the present disclosure, before the first airbag in-
flates, the postures of the lower body and the upper body
of the occupant can both be corrected. As a result, the
firstairbag caninflate in a state where the seated posture
ofthe occupant is more appropriately corrected, whereby
the occupant can be more reliably protected.

[0011] In the vehicular seat of the present disclosure,
the seat back may be connected to the seat surface so
as to be reclinable with respect to the seat surface, and
the first flexible tube portion may further include a first
connection flexible tube portion disposed across a con-
nection portion between the seat surface and the seat
back.

[0012] In the vehicular seat having the seat back re-
clinable with respect to the seat surface, when the first
seat surface side flexible tube portion is disposed in the
seat surface, and the first back side flexible tube portion
is disposed in the seat back, the first conduit needs to
correspond to the reclining of the seat back. In such a
case, in the vehicular seat of the present disclosure, the
first connection flexible tube portion having flexibility is
disposed across the connection portion between the seat
surface and the seat back so that the first connection
flexible tube portion deforms in response to the reclining
of the seat back. As a result, fatigue fracture of the first
conduit due to the reclining of the seat back can be sup-
pressed. That is, the durability of the first conduit can be
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improved.

[0013] Furthermore, in the first flexible tube portion of
the vehicular seat described above, the first seat surface
side flexible tube portion, the first connection flexible tube
portion, and the first back side flexible tube portion may
be integrally formed by a single member.

[0014] The vehicular seat of the present disclosure
may further include: a second airbag that is disposed
inside the seat back and upon being supplied with gas
from the first gas generator, protrudes and inflates from
a second side end that is another one of the side ends
in the width direction of the seat body; and a connection
tube connecting the first conduit and the second airbag
so that the gas flowing through the first conduit is supplied
to the second airbag after the gas is supplied to the first
airbag.

[0015] In the vehicular seat of the present disclosure,
the second airbag inflates on the second side end of the
seat body to protect the upper body of the occupant on
the second side end side. Here, when the first airbag
inflates to protect the occupant from the impact on the
first side end side, the occupant may lean toward the
second side end side due to the reaction against the im-
pact. In view of this, in the vehicular seat of the present
disclosure, the connection tube supplies the gas to the
second airbag after the first airbag, and thus the second
airbag can inflate after the first airbag inflates. In view of
this, the first flexible tube portion first expands to correct
the posture of the occupant, and then the first airbag in-
flates to protect the occupant from the impact on the first
side end side. Then, the second airbag inflates to protect
the occupant, thereby preventing the occupant from
largely leaning toward the second side end. That is, in
the vehicular seat of the present disclosure, the second
airbag can inflate at a timing when the posture of the
occupant is about to be inclined due to the reaction
against the impact, whereby the occupant can be more
reliably protected. With the vehicular seat of the present
disclosure, the first airbag and the second airbag inflate
at different timings. Thus, when the vehicular seats of
the present disclosure are disposed inside a vehicle to
be arranged side by side, interference caused by simul-
taneous inflation of the first airbag and the second airbag
of the seats adjacent to each other can be prevented.
[0016] The vehicular seat of the present disclosure
may further include: a third airbag that is disposed inside
the seat back, and upon being supplied with the gas from
the first gas generator, protrudes and inflate at an upper
end portion of the seat body; and a branch tube that is
branched from an intermediate part of the connection
tube to guide the gas to the third airbag.

[0017] The third airbag inflates from the upper end por-
tion of the seat body to protect the head of the occupant.
When the first airbag and the second airbag protect the
upper body of the occupant in a state in which the occu-
pant’s head is shaken by the impact of the side collision,
a load may be applied to the occupant’s neck. In view of
this, with the vehicular seat of the present disclosure, the



5 EP 4 183 637 A1 6

third airbag protects the head of the occupant in addition
to protecting the upper body of the occupant by the first
airbag and the second airbag, whereby the load to the
neck of the occupant can be reduced. As a result, the
occupant can be more reliably protected.

[0018] The vehicular seat of the present disclosure
may further include: a second gas generator provided to
the seat body; a second airbag that is disposed inside
the seat back and, by gas supplied from the second gas
generator when the second gas generator operates, pro-
trudes and inflates from a second side end which is an-
other one of the side ends in the width direction of the
seat body; and a second conduit configured to guide the
gas from the second gas generator to the second airbag,
wherein the second conduit may include a second flexible
tube portion having flexibility and disposed along the sec-
ond side end inside at least one of the seat surface or
the seat back, and the second flexible tube portion may
expand to deform the seat body when the gas supplied
fromthe second gas generator to the second airbag pass-
es through the second flexible tube portion.

[0019] The vehicular seat of the present disclosure
may further includes: a second airbag that is disposed
inside the seat back and, by gas supplied from the first
gas generator when the first gas generator operates, pro-
trudes and inflates from a second side end which is an-
other one of the side ends in the width direction of the
seat body; and a second conduit configured to guide the
gas from the first gas generator to the second airbag,
and the first gas generator may include a first gas dis-
charge port to which the first conduit is connected, and
a second gas discharge port to which the second conduit
is connected, the second gas discharge port being inde-
pendent from the first gas discharge port, the second
conduit may include a second flexible tube portion having
flexibility and disposed along the second side end inside
at least one of the seat surface or the seat back, and the
second flexible tube portion may expand to deform the
seat body when the gas supplied from the second gas
generator to the first airbag passes through the second
flexible tube portion.

[0020] Thus, in the vehicular seat of the present dis-
closure, the second airbag may inflate independently
fromthe first airbag. Thus, the occupant can be protected
from the impact on the second side end side with the
second airbag inflated without supplying the gas to the
first airbag. Furthermore, with the vehicular seat of the
presentdisclosure, since the second flexible tube portion
is disposed inside the seat body and along the second
side end, the deformation of the seat body caused by the
expansion of the second flexible tube portion can correct
the seated posture closer to the second side end than
the proper posture, to the proper posture. In the vehicular
seat of the present disclosure, the second flexible tube
portion having flexibility is formed by at least part of the
second conduit through which gas is guided to the second
airbag. Thus, the second flexible tube portion expands
before the second airbag inflates, to deform the seatbody
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and correct the seated posture of the occupant. Thus,
the second airbag inflates in a state where the seated
posture of the occupant has been corrected. As a result,
according to the vehicular seat of the present disclosure,
the occupant can be more reliably protected.

[0021] In the vehicular seat of the present disclosure,
the first side end may be a side end, of side ends in the
width direction of the seat body, facing a side surface
structure of the vehicle in a state where the vehicular seat
is installed in the vehicle.

[0022] Inthepresentdisclosure, the side surface struc-
ture of the vehicle is a structure (doors or a rear fender
of a vehicle, for example) forming a side surface of the
vehicle body. Thus, the side surface structure is a part,
of the vehicle, subject to collision at an event of side col-
lision. Thus, when the vehicular seats are arranged side
by side inside the vehicle, protection of the occupant
against impact from the side surface structure side (so
called "near side") has a higher priority than protection
against impact from the adjacent seat side (so called "far
side"). The vehicular seat of the present disclosure can
suitably protect the occupant against impact on the side
of the side surface structure, by making the first side end
where the first airbag inflates and the first flexible tube
portion F1 expands the side facing the side surface struc-
ture.

[0023] The technique of the present disclosure may be
specified as an occupant restraining device provided to
the vehicular seat. Specifically, the technique of the
present disclosure may be an occupant restraining de-
vice provided to a vehicular seat that includes a seat body
including a seat surface that supports buttocks of an oc-
cupant of a vehicle and a seat back that supports a back
of the occupant, the occupant restraining device includ-
ing: a first gas generator provided to the seat body; a first
airbag that is disposed inside the seat back and, by gas
supplied from the first gas generator when the first gas
generator operates, protrudes and inflates from a first
side end which is one of side ends in the width direction
of the seat body; and a first conduit that guides the gas
from the first gas generator to the first airbag, wherein
the first conduitincludes afirstflexible tube portion having
flexibility and disposed along the first side end inside at
least one of the seat surface or the seat back, and the
first flexible tube portion expands to deform the seat body
when the gas supplied from the first gas generator to the
first airbag passes through the first flexible tube portion.

Advantageous Effects of Invention

[0024] With the technique according to the present dis-
closure, a vehicular seat equipped with an airbag can
reduce the thickness of the seat and can more reliably
protect an occupant.

Brief Description of Drawings

[0025]
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FIG. 1is a perspective view illustrating a state before
an airbag device of a vehicular seat according to a
first embodiment is operated.

FIG. 2 is a perspective view illustrating a state after
the airbag device of the vehicular seat according to
the first embodiment is operated.

FIG. 3 is a schematic view illustrating the vehicular
seat before the airbag device is operated according
to the first embodiment.

FIG. 4 is a schematic view illustrating the vehicular
seat after the airbag device is operated according to
the first embodiment.

FIG. 5 is a diagram illustrating a first seat surface
side flexible tube portion in a state before gas passes
therethrough.

FIG. 6 is a diagram illustrating the first seat surface
side flexible tube portion in a state where the gas is
passing therethrough.

FIG. 7 isadiagramillustrating a firstback side flexible
tube portion in a state before the gas passes there-
through.

FIG. 8 is a diagram illustrating the first back side
flexible tube portion in a state where the gas is pass-
ing therethrough.

FIG. 9 is a schematic view illustrating a vehicular
seat before an airbag device is operated according
to a first modified example of the first embodiment.
FIG. 10 is a schematic view illustrating the vehicular
seat after the airbag device is operated according to
the first modified example of the first embodiment.
FIG. 11 is a schematic view illustrating a vehicular
seat before an airbag device is operated according
to a second modified example of the first embodi-
ment.

FIG. 12 is a schematic view illustrating the vehicular
seat after the airbag device is operated according to
the second modified example of the first embodi-
ment.

FIG. 13 is a schematic view illustrating a vehicular
seat before an airbag device is operated according
to a third modified example of the first embodiment.
FIG. 14 is a schematic view illustrating the vehicular
seat after the airbag device is operated according to
the third modified example of the first embodiment.
FIG. 15 is a schematic view illustrating a vehicular
seat before an airbag device is operated according
to a second embodiment.

FIG. 16 is a schematic view illustrating the vehicular
seat after the airbag device is operated according to
the second embodiment.

FIG. 17 is a schematic view illustrating a vehicular
seat before an airbag device is operated according
to a third embodiment.

Description of Embodiments

[0026] Embodiments of the present disclosure will be
described below with reference to the drawings. Note
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that each of the configurations, combinations thereof,
and the like in each embodiment is an example, and ad-
ditions, omissions, substitutions, and other changes of
the configuration may be made as appropriate without
departing from the spirit of the present invention. The
present disclosure is not limited by the embodiment, but
only by the claims.

First Embodiment

[0027] FIG. 1 and FIG. 2 are perspective views of a
vehicular seat according to a first embodiment. FIG. 1
illustrates a state before an airbag device (occupant re-
straining device) of the vehicular seat is operated, and
FIG. 2 illustrates a state where the airbag device is op-
erated. A vehicular seat 100 is a seat on which an occu-
pant of the vehicle sits. The vehicular seat 100 according
to the presentembodiment is disposed inside the vehicle
for a driver’s seat. Note that, in the present specification,
a front-rear direction (depth direction), a left-right direc-
tion (width direction), and an up-down direction (height
direction) of the vehicular seat 100 will be described re-
spectively with reference to a front-rear direction, a left-
right direction, and an up-down direction viewed from an
occupant (seated person) seated in the vehicular seat
100.

Overall Configuration

[0028] Asillustrated in FIG. 1 and FIG. 2, the vehicular
seat 100 includes a seat body S10 that supports the body
of an occupant, and an airbag device 10 disposed inside
the seat body S10. The seat body S10 includes a seat
surface (seat cushion portion) S1 that supports the but-
tocks of the occupant, a seat back (backrest portion) S2
that supports the back of an occupant, and a headrest
S3that supports the head of an occupant, corresponding
to each part of the body of an occupant seated. The seat
back S2 is connected to the rear end portion of the seat
surface S1 and is provided so as to be reclinable with
respect to the seat surface S1. According to the vehicular
seat 100, the seat back S2 pivots about a pivot axis A1
in response to an operation of the occupant, so that the
seat back S2 can be switched from upright posture illus-
trated in FIG. 1 to a reclined posture. The headrest S3
is connected to the upper end portion of the seat back
S2 and provided so as to be vertically movable with re-
spect to the seat back S2.

[0029] Reference numeral X1inFIGS. 1and 2 denotes
a side surface structure of the vehicle. The side surface
structure X1 is a structure forming a side surface of the
vehicle body. That is, the side surface structure X1 is a
part, of the vehicle, subject to collision at an event of side
collision. The side surface structure X1 is a door or a rear
fender of the vehicle, for example. In the present embod-
iment, of side ends of the seat body S10 in the width
direction, a side end (right side end) of a side facing the
side surface structure X1 (so-called "near side") is de-
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fined as a first side end SE1, a side end (left side end)
on the opposite side (so called "far side") is defined as a
second side end SE2.

[Airbag Device]

[0030] As illustrated in FIG. 2, the airbag device 10
inflates the airbag at the event of collision of the vehicle
to hold and restrain an occupant, for protecting the oc-
cupant from the impact of the side collision. FIG. 3 is a
schematic view illustrating the vehicular seat 100 before
the airbag device 10 is operated. As illustrated in FIG. 3,
the airbag device 10 includes a first gas generator 11
provided to the seat body S10, a first airbag 21 disposed
in the seat back S2, and a first conduit 31 that connects
the first gas generator 11 and the first airbag 21. Each
component of the airbag device 10 will be described be-
low.

[First Gas Generator]

[0031] The first gas generator 11 is disposed inside
the seat surface S1 of the seat body S10 to supply gas
to the first airbag 21. The first gas generator 11 is formed
in a cylindrical shape with both ends closed (cylindrical
shape), and emits gas therein upon being operated under
the control by an airbag ECU provided in the vehicle.
Note that the method in which the gas generator accord-
ing to the present disclosure generates gas is not partic-
ularly limited. Examples of the types of the gas generator
includes a pyro-type that generates gas by combusting
a solid gas generating agent, a stored gas-type that uses
pressurized gas, and a hybrid type combining the pyro-
type and the stored gas-type.

[0032] The present embodiment employs a structure
in which no gas generator is disposed in the seat back
S2, and the gas is supplied to the first airbag 21 from the
first gas generator 11 disposed in the seat surface S1.
Thus, the thickness of the seat back can be reduced,
compared to a structure in which the gas generator is
disposed in the seat back. Still, in the present disclosure,
the location where the gas generator is disposed is not
limited to the seat surface. The first gas generator may
be disposed, for example, inside the seat back.

[First Airbag]

[0033] Thefirstairbag21isashoulderairbag oratorso
airbag on the first side end SE1 side, that is a near-side
airbag, and is disposed (stored) inside the seat back S2
so as to correspond to the shoulder or the chest of the
occupant. The first airbag 21 protrudes and inflates from
the first side end SE1 of the seat body S10 (seat back
S2), upon being expanded by the gas supplied from the
first gas generator 11 (see FIG. 2). The first airbag 21 is
inflated to the outside of the seat back S2 on the first side
end SE1 and holds the shoulder or the chest of the oc-
cupant on the first side end SE1 side, whereby the oc-
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cupant is protected from impact on the first side end SE1
side (near side).

[First Conduit]

[0034] The first conduit 31 is a flow tube in which the
gas can flow, and is configured to guide the gas from the
first gas generator 11 to the first airbag 21. As illustrated
in FIG. 3, the first conduit 31 has one end connected to
the first gas generator 11 and has the other end connect-
ed to the first airbag 21. Thus, an internal space in the
first conduit 31 forms a flow path for the gas to flow from
the first gas generator 11 to the first airbag 21.

[0035] Part of this first conduit 31 is formed as a first
flexible tube portion having flexibility. In FIG. 3, the first
flexible tube portion is denoted by reference numeral F1.
The first flexible tube portion F1 is disposed along the
first side end SE1 inside the seat body S10. More spe-
cifically, the first flexible tube portion F1 is disposed to
be positioned between the first side end SE1 and the
occupant seated on the vehicular seat 100. The first flex-
ible tube portion F1 according to the present embodiment
is formed by cloth (fabric) and thus is flexible. The first
flexible tube portion F1 has a surface coated to prevent
leakage of gas, passing therein, through spaces between
threads. The first flexible tube portion F1 may be coated
using coating agent including silicon as a main compo-
nent. The first flexible tube portion F1 is in a deflated or
folded state when no gas is passing therethrough, and
is expanded, when gas passes therethrough by the pres-
sure of the gas, to increase the flow path cross-sectional
area.

[0036] AsillustratedinFIG. 3, the firstflexible tube por-
tion F1 includes a first seat surface side flexible tube por-
tion F11, a first back side flexible tube portion F12, and
a first connection flexible tube portion F13. The first seat
surface side flexible tube portion F11 is disposed in the
seat surface S1 and along the first side end SE1. The
first back side flexible tube portion F12 is disposed along
the first side end SE1 in the seat back S2. The first con-
nection flexible tube portion F13 is disposed to cross a
connection portion S4 between the seat surface S1 and
the seat back S2. In the first flexible tube portion F1, the
first seat surface side flexible tube portion F11, the first
connection flexible tube portion F13, and the first back
side flexible tube portion F12 are integrally formed by a
single member. In the flow path in which the gas flows
from the first gas generator 11 to the first airbag 21, the
first back side flexible tube portion F12 is positioned
downstream of the first seat surface side flexible tube
portion F11, and a downstream end portion of the first
seat surface side flexible tube portion F11 and an up-
stream end portion of the first back side flexible tube por-
tion F12 are connected to each other through the first
connection flexible tube portion F13.
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[Airbag Inflation Operation]

[0037] Next, aninflation operation of the first airbag 21
performed when the airbag device 10 is operated in the
vehicular seat 100 according to the present embodiment
will be described. FIG. 4 is a schematic view illustrating
the vehicular seat 100 when the airbag device 10 is op-
erated. In this example, a case is described where an
impactis applied to the first side end SE1 side (near side)
due to side collision on the side surface structure X1 of
the vehicle. When the airbag ECU detects the side col-
lision of a vehicle based on a signal from a collision sensor
(not illustrated), an operation current (ignition current) is
supplied to the first gas generator 11. As a result, the first
gas generator 11 is operated, and the gas is emitted from
the first gas generator 11. The gas emitted from the first
gas generator 11 flows through the first conduit 31 and
flows into the first airbag 21. As described above, the gas
emitted from the first gas generator 11 is guided to the
first conduit 31 and supplied to the first airbag 21 to ex-
pand the first airbag 21. As a result, as illustrated in FIG.
4, the first airbag 21 protrudes and inflates, from the first
side end SE1 toward the outside of the seat back S2.

[Inflation Operation of First Flexible Tube Portion]

[0038] Thefirstairbag21 providedinthe vehicular seat
100is disposed to correspond to the shoulder or the chest
of the occupant, assuming that the occupantis seated in
an appropriate posture. Hereinafter, an appropriate seat-
ed posture of the occupant required for the occupant to
be effectively protected by the airbag will be referred to
as a "proper posture”, and a position of the occupant or
each part of the body of the occupant in the proper pos-
ture will be referred to as a "proper position". More spe-
cifically, the proper posture refers to a state where the
occupant is facing the forward side of the vehicular seat,
and the occupant’s body is positioned substantially at the
center of the seat surface S1 and the seat back S2 in the
left-right direction, and the occupant’s legs extend for-
ward from the seat surface S1. The occupant is not nec-
essarily always seated in the proper posture. The seated
position in the left-right direction may be deviated from
the proper position, or the upper body of the occupant
may be tilted to the left or right. For example, when the
occupant is leaning against the side surface structure
X1, the posture of the occupant is closer to the first side
end SE1 (closerto the near side) than the proper posture.
If the occupant is taking a posture closer to the first side
end SE1 when the first airbag 21 is inflated, a situation
may occur in which an enough space for inflating the first
airbag 21 is not secured between the side surface struc-
ture X1 and the occupant’s body, or the shoulders or the
chest of the occupant are not positioned at the inflation
position of the first airbag 21. As a result, the first airbag
21 inflated may not appropriately protect the occupant,
and thus the effect of the first airbag 21 may not be ob-
tained as expected.
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[0039] On the other hand, the vehicular seat 100 ac-
cording to the present embodiment has the first flexible
tube portion F1 correcting the posture of the occupant
before the first airbag 21 inflates at the event of side col-
lision, so that the effect of the first airbag 21 can be suf-
ficiently exerted. This will be described in detail below.
[0040] As described above, the first flexible tube por-
tion F1 is formed to be flexible so as to be expanded by
the pressure of the gas passing therethrough. Thus, as
illustrated in FIG. 4, in a process in which the gas flows
through the first conduit 31 and is supplied to the first
airbag 21 from the first gas generator 11, the first flexible
tube portion F1 is expanded by the gas passing through
the first flexible tube portion F1. The expansion of the
first flexible tube portion F1 causes deformation of the
seat body S10 as illustrated in FIG. 2. Specifically, when
the first seat surface side flexible tube portion F11 ex-
pands, the seat surface S1 deforms, and when the first
back side flexible tube portion F12 expands, the seat
back S2 deforms. In the gas flow path, the first back side
flexible tube portion F12 is positioned downstream of the
first seat surface side flexible tube portion F11, thus the
first back side flexible tube portion F12 is expanded after
the first seat surface side flexible tube portion F11.
[0041] FIG. 5isadiagram illustrating the first seat sur-
face side flexible tube portion F11 in a state before the
gas passes therethrough. FIG. 6 is a diagram illustrating
the first seat surface side flexible tube portion F11 in a
state where the gas is passing therethrough. FIG. 5 and
FIG. 6 illustrate a cross section orthogonal to the front-
rear direction of the seat surface S1. Reference numeral
M1 in FIG. 5 and FIG. 6 denotes the lower body of an
occupant. Reference numeral S11 denotes a supporting
surface (i.e., seat), of the seat surface that supports the
buttocks of an occupant. FIG. 7 is a diagram illustrating
the first back side flexible tube portion F12 in a state
before the gas passes therethrough. FIG. 8 is a diagram
illustrating the first back side flexible tube portion F12 in
a state where the gas is passing therethrough. FIG. 7
and FIG. 8 illustrate a cross section orthogonal to the up-
down direction of the seat back S2. The reference nu-
meral M2 in FIG. 7 and FIG. 8 indicates the upper body
of an occupant. Reference numeral S21 denotes a sup-
porting surface of the seat back (i.e., the front surface of
the seat back), supporting the back of an occupant. The
operation of the first flexible tube portion F1 will be de-
scribed with reference to an example case where the
lower body M1 and the upper body M2 of the occupant
are positioned closer to the first side end SE1 (closer to
the near side) than the proper position before the airbag
device 10 is operated, as illustrated in FIG. 5 and FIG. 7.
[0042] Before the first gas generator 11 operates and
the gas flows through the first conduit 31, the first seat
surface side flexible tube portion F11 and the first back
side flexible tube portion F12 are in a flattened state or
in afolded state as illustrated in FIG. 5 and FIG. 7. When
the first gas generator 11 is operated and the gas flows
in the first conduit 31, the gas first flows through the first
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seat surface side flexible tube portion F11 positioned up-
stream of the first back side flexible tube portion F12. In
this process, as illustrated in FIG. 6, the gas passing
through the first seat surface side flexible tube portion
F11 makes the first seat surface side flexible tube portion
F11 expand inside the seating surface S1 so as to have
a circular cross section. As a result, the seat surface S1
deforms so that the supporting surface S11 on the first
side end SE1 side is raised. Since the first seat surface
side flexible tube portion F11 is disposed inside the seat
surface S1 and along the first side end SE1, a swelling
U1 is formed along the first side end SE1 of the seat
surface S1. The swelling U1 is formed to be positioned
between the occupant and the first side end SE1 of the
vehicular seat 100. The deformation of the seat surface
S1 pushes and moves the lower body M1 of the occupant,
and the lower body M1 of the occupant, which has been
positioned close to the first side end SE1, moves to the
proper position as illustrated in FIG. 6. After passing
through the first seat surface side flexible tube portion
F11, the gas passes through the first connection flexible
tube portion F13, and then passes through the first back
side flexible tube portion F12. In this process, as illus-
trated in FIG. 8, the gas passing through the first back
side flexible tube portion F12 makes the first back side
flexible tube portion F12 expand inside the seat back S2
to have a circular cross section. As aresult, the seat back
S2 deforms so that the supporting surface S21 on the
first side end SE1 side is raised. Since the first back side
flexible tube portion F12 is disposed inside the seat back
S2 and along the first side end SE1, a swelling U2 is
formed along the first side end SE1 of the seat back S2.
The deformation of the seat back S2 pushes and moves
the upper body M2 of the occupant, and the upper body
M2 of the occupant, which has been positioned close to
the first side end SE1, moves to the proper position as
illustrated in FIG. 8. As described above, in the process
in which the gas flows through the first conduit 31 and
reaches the first airbag 21 from the first gas generator
11, the first seat surface side flexible tube portion F11 is
first expanded to move the position of the lower body M1
of the occupant to the proper position, and then the first
back side flexible tube portion F12 is expanded to move
the position of the upper body M2 to the proper position.
Thus, the posture of the occupant is corrected to be the
proper posture before the first airbag 21 inflates. Thus,
the first airbag 21 inflates in a state where the occupant
is seated in the proper posture. As aresult, the firstairbag
21 can hold the shoulder or the chest of the occupant on
the first side end SE1 side, whereby the occupant is ap-
propriately protected from the impact on the first side end
SE1 side (near side).

[Actions and Effects]
[0043] As described above, in the vehicular seat 100

according to the present embodiment, the first conduit
31 that guides the gas from the first gas generator 11 to
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the first airbag 21 includes the first flexible tube portion
F1 having flexibility and disposed inside the seat body
S10 and along the first side end SE1. The first flexible
tube portion F1 is configured to be expanded by the gas
passing therethrough to be supplied to the first airbag 21
from the first gas generator 11, to deform the seat body
S10. At this time, since the first flexible tube portion F1
is disposed inside the seat body S10 and along the first
side end SE1, the deformation of the seat body S10
caused by the expansion of the first flexible tube portion
F1 can correct the seated posture closer to the first side
end SE1 (closer to the near side) than the proper posture,
to the proper posture. In the vehicular seat 100 according
to the present embodiment, the first flexible tube portion
F1 having flexibility is formed as at least part of the first
conduit 31 that guides the gas from the first gas generator
11 tothefirstairbag 21. Therefore, in the process in which
the gas supplied from the first gas generator 11 to the
first airbag 21 passes through the first conduit 31, the
first flexible tube portion F1 expands and deforms the
seat body S10. Specifically, before the first airbag 21
inflates, the first flexible tube portion F1 is expanded to
deform the seat body S10 so that the seated posture of
the occupantis corrected. Thus, the firstairbag 21 inflates
in a state where the seated posture of the occupant has
been corrected. Since the posture of the occupant is cor-
rected before the inflation of the first airbag 21, the first
airbag 21 can inflate so as to correspond to the shoulder
or the chest, which is an intended body part, of the oc-
cupant on the first side end SE1 side (near side). As a
result, according to the vehicular seat 100, the effect of
the first airbag 21 can be sufficiently exerted, and the
occupant can be reliably protected. A similar effect can
be obtained also when the occupantis seated in the prop-
er posture, since the deformation of the seat body S10
caused by the expansion of the first flexible tube portion
F1 maintains the proper posture of the occupant.

[0044] Here, as a possible alternative configuration for
correcting the seated posture of the occupant, an airbag
for correcting the posture of the occupant and a conduit
for guiding gas to the airbag may be provided to the seat
body S10, separately from the first airbag 21 and the first
conduit 31, and this airbag may be expanded inside the
seat body to correct the posture of the occupant. How-
ever, when such a configuration is employed, a large
installation space is required inside the seat body S10,
which may cause an increase in the size and wight of the
vehicular seat. In view of this, the vehicular seat 100 ac-
cording to the present embodiment uses the first conduit
31 for guiding the gas from the first gas generator 11 to
the first airbag 21, as a member for correcting the seated
posture of the occupant. With this configuration, the in-
stallation space inside the seat body can be reduced,
compared with the configuration in which an airbag for
correcting the posture of the occupant, a conduit required
for the airbag, and the like are separately disposed. As
a result, the vehicular seat 100 can be made thin.

[0045] At least part of the first conduit of the present
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disclosure is formed as the first flexible tube portion. For
example, the entire first conduit 31 may be formed as the
first flexible tube portion F1 having flexibility.

[0046] The first flexible tube portion F1 according to
the present embodiment includes the first seat surface
side flexible tube portion F11 disposed in the seat surface
S1 and along the first side end SE1, and the first back
side flexible tube portion F12 disposed in the seat back
S2 and along the first side end SE1. With this configura-
tion, when the first seat surface side flexible tube portion
F11 is expanded, the seat surface S1 deforms to correct
the posture of the lower body M1 of the occupant, and
when the first back side flexible tube portion F12 is ex-
panded, the seat back S2 deforms to correct the posture
of the upper body M2 of the occupant. Thus, the postures
of the lower body M1 and the upper body M2 of the oc-
cupant can both be corrected before the first airbag 21
inflates. As a result, the first airbag 21 can inflated in a
state where the seated posture of the occupant is more
appropriately corrected, whereby the occupant can be
more reliably protected.

[0047] Here, since the occupant is seated with the but-
tocks as a fulcrum, a change in the posture of the lower
body M1 involves a change in the posture of the upper
body M2. Since the swing width of the body of the occu-
pant increases from the buttocks to the head, even a
small change in the posture of the lower body M1 leads
to a large change in the posture of the upper body M2.
This means that when the posture of the lower body M1
of the occupant is corrected, the posture of the upper
body M2 is also corrected to some extent at the same
time. In the vehicular seat 100 according to the present
embodiment, in the flow path through which the gas flows
from the first gas generator 11 to the first airbag 21, the
first back side flexible tube portion F12 is disposed down-
stream of the first seat surface side flexible tube portion
F11, and thus the first back side flexible tube portion F12
expands after the first seat surface side flexible tube por-
tion F11. Thus, after the posture of the lower body M1 of
the occupant is corrected by the deformation of the seat
surface S1 caused by the expansion of the first seat sur-
face side flexible tube portion F11, the posture of the
upper body M2 of the occupant is corrected by the de-
formation of the seat back S2 caused by the expansion
of the first back side flexible tube portion F12. Thus, the
correction of the posture of the upper body M2 by the
first back side flexible tube portion F12 is started in a
state where the posture of the upperbody M2 is corrected
to some extent by correcting the lower body M1 of the
occupant by the first seat surface side flexible tube por-
tion F11. As a result, the amount of change in posture
required for correcting the posture of the upper body M2
by the first back side flexible tube portion F12 can be
reduced, whereby the posture of the occupant can be
efficiently corrected. To facilitate this effect, the flow path
cross-sectional area of the first back side flexible tube
portion F12 expanded may be set to be larger than the
flow path cross-sectional area of the first seat surface
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side flexible tube portion F11 expanded.

[0048] Note that the first flexible tube portion of the
present disclosure may be disposed along the first side
end inside at least one of the seat surface and the seat
back. For example, the first flexible tube portion F1 may
be disposed only in the seat surface S1 so as to extend
along the first side end SE1, or may be disposed only in
the seat back S2 so as to extend along the first side end
SE1. Thus, the first flexible tube portion of the present
disclosure includes at least one of the first seat surface
side flexible tube portion and the first back side flexible
tube portion.

[0049] In the vehicular seat 100 according to the
present embodiment, the seat back S2 is connected to
the seat surface S1 to be reclinable with respect to the
seat surface S1, and the first flexible tube portion F1 fur-
therincludes the first connection flexible tube portion F13
disposed across the connection portion S4 between the
seat surface S1 and the seat back S2. With this config-
uration, the first connection flexible tube portion F13 hav-
ing flexibility is disposed across the connection portion
between the seat surface S1 and the seat back S2, and
thus the first flexible tube portion F1 can be deformed at
the first connection flexible tube portion F13 in accord-
ance with the reclining of the seat back S2. Thus, fatigue
fracture of the first conduit 31 due to the reclining of the
seat back S2 can be suppressed. In other words, the
durability of the first conduit 31 can be improved.
[0050] In the vehicular seat 100 according to the
present embodiment, of side ends of the seat body S10
in the width direction, the side (near side) facing the side
surface structure X1 of the vehicle is defined as the first
side end SE1 where the firstairbag 21 and the first conduit
31 are provided. As described above, the side surface
structure X1 is a part, of the vehicle, subject to collision
at an event of side collision. For this reason, in the case
where the vehicular seats 100 are disposed side by side
inthe vehicle, the seat disposed on the side surface struc-
ture X1 side, protection of the occupant against impact
from the side surface structure X1 side (near side) has
a higher priority than protection against the impact from
the adjacent seat side (far side). In the vehicular seat
100, the first side end SE1 where the first airbag 21 in-
flates and the first flexible tube portion F1 expands is the
side facing the side surface structure X1, so that the oc-
cupant can be favorably protected from the impact on
the side surface structure side. However, the present dis-
closure is not limited to this configuration, and of both
side ends of the seat body in the width direction, the side
end on the side (far side) opposite to the side surface
structure of the vehicle may be the first side end where
the first airbag and the first conduit are disposed.
[0051] While the first flexible tube portion F1 is formed
by acloth (fabric) in the presentembodiment, the material
of the first flexible tube portion of the present disclosure
is not limited to cloth, and may be selected from various
flexible materials. For example, the first flexible tube por-
tion may be formed by rubber. Still, the cloth is preferably
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used as the material of the first flexible tube portion be-
cause it is less likely to be deteriorated over time. While
the first flexible tube portion F1 is formed by a single
member in the present embodiment, the first flexible tube
portion of the present disclosure may be formed by a
plurality of members. For example, the first seat surface
side flexible tube portion, the first connection flexible tube
portion, and the first back side flexible tube portion may
be formed by different members.

Modified Example

[0052] Vehicular seats according to modified exam-
ples of the first embodiment will be described below. In
the explanation of the modified examples, a difference
from the vehicular seat 100 described with reference to
FIG. 1 to FIG. 8 will be mainly described, and detailed
description on the parts similar to those of the vehicular
seat 100 will be omitted.

[First Modified Example]

[0053] FIG. 9 is a schematic view illustrating a vehic-
ular seat before the airbag device is operated according
to a first modified example of the first embodiment. FIG.
10is a schematic view illustrating the vehicular seat when
the airbag device is operated, according to the first mod-
ified example. In an airbag device 10A of a vehicular seat
100A according to the first modified example, a first flex-
ible tube portion F1A is formed by rubber having elastic-
ity. With this configuration, the first flexible tube portion
F1Ais in a deflated state when no gas is passing there-
through, and is expanded when gas passes therethrough
by the pressure of the gas, to increase the flow path cross-
sectional area. The airbag device 10A further includes a
regulating member R1 that regulates further expansion
of the first flexible tube portion F1A that has expanded
to a predetermined size, as illustrated in FIG. 9 and FIG.
10. Here, the predetermined size is a size required for
the first flexible tube portion F1A to deform the seat body
S10 for correcting the posture of the occupant. The reg-
ulating member R1 is disposed to surround the first flex-
ible tube portion F1A, and is folded before the airbag
device 10 is operated, as illustrated in FIG. 9. When the
airbag device 10 operates to make the gas pass through
the first flexible tube portion F1A, the regulating member
R1 inflates as the first flexible tube portion F1A expands,
to regulate the expansion of the first flexible tube portion
F1A over the predetermined size, as illustrated in FIG.
10. Thus, the first flexible tube portion F1A formed by
rubber can be prevented from rupturing by being exces-
sively expanded by the pressure of the gas.

[Second Modified Example]
[0054] FIG. 11 is a schematic view illustrating a vehic-

ular seat before the airbag device is operated according
to a second modified example of the first embodiment.
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FIG. 12is a schematic view illustrating the vehicular seat
when the airbag device is operated, according to the sec-
ond modified example. As illustrated in FIG. 11 and FIG.
12, an airbag device 10B of a vehicular seat 100B ac-
cording to the second modified example includes a sec-
ond airbag 22 and a connection tube 4 in addition to the
configuration of the airbag device 10 of the vehicular seat
100 described above.

[0055] The second airbag 22 is a shoulder or an torso
airbag on the second side end SE2 side, that is a far-side
airbag, and is provided (stored) inside the seat back S2
so as to correspond to the shoulder or the chest of the
occupant. As illustrated in FIG. 12, the second airbag 22
protrudes and inflates from the second side end SE2 of
the seat body S10 (seat back S2), upon being expanded
by the gas supplied from the first gas generator 11. With
the second airbag 22 that inflates to the outside of the
seat back S2 on the second side end SE2, the shoulder
or the chest of the occupant is held on the second side
end SE2 side.

[0056] The connection tube 4 is a flow tube through
which the gas can flow, and connects the first conduit 31
and the second airbag 22 to each other, so that the gas
flowing through the first conduit 31 is supplied to the sec-
ond airbag 22 after the firstairbag 21. Reference numeral
C1in FIG. 11 and FIG. 12 denotes a coupling portion
between the first conduit 31 and the connection tube 4.
Part of the gas flowing through the first conduit 31 flows
to the connection tube 4 from the coupling portion C1
and is supplied to the second airbag 22, and the remain-
ing gas is supplied to the first airbag 21. In the vehicular
seat 100B, the length of the connection tube 4 and the
coupling position between the first conduit 31 and the
connection tube 4 are set so that the flow path through
which the gas reaches the second airbag 22 from the
coupling portion C1 is longer than the flow path through
which the gas reaches the first airbag 21 from the cou-
pling portion C1. Thus, the gas flowing to the connection
tube 4 from the coupling portion C1 is supplied to the
second airbag 22 after the gas is supplied to the first
airbag 21. Therefore, in the vehicular seat 100B, the gas
is supplied to the first flexible tube portion, the first airbag
21, and the second airbag 22 in this order.

[0057] Here, when the first airbag 21 inflates to protect
the occupant from the impact on the first side end SE1
side (near side), the occupant may lean to the second
side end SE2 side (far side) due to the reaction against
the impact. In view of this, in the vehicular seat 100B, the
connection tube 4 supplies the gas to the second airbag
22 after the first airbag 21, and thus the second airbag
22 can inflate after the first airbag 21 inflates. In view of
this, the first flexible tube portion F1 first expands to cor-
rect the posture of the occupant, and then the first airbag
21 inflates to protect the occupant from the impact on the
near side. Then, the second airbag 22 inflates to hold the
occupant, thereby protecting the occupant leaning to the
far side due to the reaction against the impact from the
nearside. Thatis, the second airbag 22 inflates ata timing



19 EP 4 183 637 A1 20

when the occupant leans to the second side end SE2,
whereby the occupant can be more reliably protected.
With the vehicular seat 100B, the first airbag 21 and the
second airbag 22 inflate at different timings. Thus, when
the vehicular seats 100B are disposed in the vehicle side
by side, interference caused by simultaneous inflation of
the first airbag 21 and the second airbag 22 of the seats
adjacent to each other can be prevented.

[Third Modified Example]

[0058] FIG. 13 is a schematic view illustrating a vehic-
ular seat before the airbag device is operated according
to a third modified example of the first embodiment. FIG.
14 is a schematic view illustrating the vehicular seat when
the airbag device is operated, according to the third mod-
ified example. As illustrated in FIG. 13 and FIG. 14, an
airbag device 10C of a vehicular seat 100C according to
the third modified example includes a third airbag 23 and
a branch tube 5 in addition to the configuration of the
airbag device 10B of the vehicular seat 100B described
above.

[0059] The third airbag 23 is a head airbag of the oc-
cupant, and is provided (stored) inside the seat back S2
so as to correspond to the head of the occupant. As il-
lustrated in FIG. 14, the third airbag 23 protrudes from
the upper end portion of the seat body S10 (seat back
S2) and inflates on both sides of the headrest S3 in the
width direction, upon being expanded by the gas supplied
fromthe firstgas generator 11. The third airbag 23 inflates
to the outside from the upper end portion of the seat back
S2 to protect the head of the occupant on both left and
right sides.

[0060] The branch tube 5 is a flow tube through which
the gas can flow, and is a tube branched from an inter-
mediate part of the connection tube 4 and connected to
the third airbag 23. Thus, part of the gas flowing through
the connection tube 4 flows in the branch tube 5 and is
supplied to the third airbag 23, and the remaining gas is
supplied to the second airbag 22. In the vehicular seat
100C, the lengths of the connection tube 4 and the branch
tube 5 and the coupling position between the first conduit
31, the connection tube 4, and the branch tube 5 are set
so that the flow path through which the gas reaches the
third airbag 23 from the coupling portion C1 is longer than
the flow path through which the gas reaches the first air-
bag 21 fromthe coupling portion C1. Thus, the gas guided
to the third airbag 23 through the branch tube 5is supplied
to the third airbag 23 after the gas is supplied to the first
airbag 21. Thus, in the vehicular seat 100C, the second
airbag 22 and the third airbag 23 inflate after the inflation
of the first airbag 21.

[0061] Here, when the first airbag 21 and the second
airbag 22 protect the upper body of the occupant in a
state in which the occupant’s head is shaken by the im-
pact of the side collision, a load may be applied to the
occupant’s neck. In view of this, with the vehicular seat
100C, the third airbag 23 protects the head of the occu-
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pant in addition to protecting the upper body M2 of the
occupant by the first airbag 21 and the second airbag 22,
whereby the load to the neck of the occupant can be
reduced. As a result, the occupant can be more reliably
protected.

Second Embodiment

[0062] A vehicular seat according to a second embod-
iment will be described below. In the explanation of the
second embodiment, a difference from the vehicular seat
100 described with reference to FIGS. 1 to 8 will be mainly
described, and detailed description on the parts similar
to those of the vehicular seat 100 will be omitted. FIG.
15 is a schematic view illustrating a vehicular seat before
an airbag device is operated according to a second em-
bodiment. FIG. 16 is a schematic view illustrating the
vehicular seat when the airbag device is operated ac-
cording to the second embodiment. As illustrated in FIG.
15 and FIG. 16, an airbag device 10D of a vehicular seat
200 according to the second embodiment includes a sec-
ond gas generator 12, the second airbag 22, a second
conduit 32, third airbags 231 and 232, and connection
tubes 61 and 62, in addition to the configuration of the
airbag device 10 of the vehicular seat 100 described
above.

[0063] The second gas generator 12 is provided inside
the seat surface S1 of the seat body S10, and supplies
gas to the second airbag 22. The second gas generator
12 has configuration similar to that of the first gas gen-
erator 11, but operates independently from the first gas
generator 11 under the control of the airbag ECU.
[0064] The second airbag 22 according to the second
embodiment protrudes and inflates from the second side
end SE2 of the seat body S10 (seat back S2), upon being
expanded by the gas supplied from the second gas gen-
erator 12. Thus, the shoulder or the chest of the occupant
is held from the second side end SE2 side.

[0065] The second conduit 32 is a flow tube through
which the gas can flow, and is configured to guide the
gas from the second gas generator 12 to the second air-
bag 22. As illustrated in FIG. 15 and FIG. 16, the second
conduit 32 has one end connected to the second gas
generator 12 and has the other end connected to the
second airbag 22. Part of the second conduit 32 is formed
as a second flexible tube portion F2 having flexibility, and
is disposed inside the seat body S10 and along the sec-
ond side end SE2. More specifically, the second flexible
tube portion F2 is disposed to be positioned between the
second side end SE2 and the occupant seated on the
vehicular seat 200. The second flexible tube portion F2
has a configuration similar to that of the first flexible tube
portion F1, and is in a deflated or folded state when no
gas is passing therethrough, and is expanded, when gas
passes therethrough by the pressure of the gas, to in-
crease the flow path cross-sectional area. The second
flexible tube portion F2 includes a second seat surface
side flexible tube portion F21, a second back side flexible
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tube portion F22, and a second connection flexible tube
portion F23. The second seat surface side flexible tube
portion F21 is disposed inside the seat surface S1 and
along the second side end SE2. The second back side
flexible tube portion F22 is disposed inside the seat back
S2 and along the second side end SE2. The second con-
nection flexible tube portion F23 is disposed across a
connection portion S4 between the seat surface S1 and
the seat back S2. In the second flexible tube portion F2,
the second seat surface side flexible tube portion F21,
the second connection flexible tube portion F23, and the
second back side flexible tube portion F22 are integrally
formed by a single member. In the flow path in which the
gas flows from the second gas generator 12 to the second
airbag 22, the second back side flexible tube portion F22
is positioned downstream of the second seat surface side
flexible tube portion F21, and a downstream end portion
of the second seat surface side flexible tube portion F21
and an upstream end portion of the second back side
flexible tube portion F22 are connected to each other
through the second connection flexible tube portion F23.
[0066] The second flexible tube portion F2 is config-
ured to be expanded by the gas passing therethrough,
to deform the seat body S10. At this time, since the sec-
ond flexible tube portion F2 is disposed along the second
side end SE2 inside the seat body S10, the deformation
of the seat body S10 caused by the expansion of the
second flexible tube portion F2 can correct the seated
posture closer to the second side end SE2 (closer to the
far side) than the proper posture, to the proper posture.
Since the second flexible tube portion F2 includes the
second seat surface side flexible tube portion F21 dis-
posed along the second side end SE2 of the seat surface
S1, and the second back side flexible tube portion F22
disposed along the second side end SE2 of the seat back
S2, the postures of the lower body M1 and the upper
body M2 of the occupant can both be corrected. Since
the second flexible tube portion F2 is formed by at least
part of the second conduit 32 that guides the gas from
the second gas generator 12 to the second airbag 22,
the posture of the occupant can be corrected by the ex-
pansion of the second flexible tube portion F2 before the
expansion of the second airbag 22. Thus, the second
airbag 22 can inflate so as to correspond to the shoulder
or the chest, which is an intended body part, of the oc-
cupant on the second side end SE2 side. As a result,
according to the vehicular seat 200, the effect of the sec-
ond airbag 22 can be sufficiently exerted, and the occu-
pant can be reliably protected.

[0067] The third airbags 231 and 232 are airbags for
the head ofthe occupant, and are provided (stored)inside
the seat back S2 so as to correspond to the head of the
occupant. The third airbag 231 is an airbag that inflates
in conjunction with the inflation of the first airbag 21, and
as illustrated in FIG. 16, the third airbag 231 protrudes
from the upper end portion of the seat body S10 (seat
back S2) to inflate on the first side end SE1 side of the
headrest S3, uponbeing inflated by the gas supplied from
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the first gas generator 11. The third airbag 232 is an air-
bag that inflates in conjunction with the inflation of the
second airbag 22, and as illustrated in FIG. 16, the third
airbag 232 protrudes from the upper end portion of the
seat body S10 (seat back S2) to inflate on the second
side end SE2 side of the headrest S3, upon being inflated
by the gas supplied from the second gas generator 12.
With the third airbags 231 and 232 inflating to the outside
from the upper end portion of the seat back S2 to hold
the head of the occupant, the head of the occupant is
protected.

[0068] The connection tubes 61 and 62 are flow tubes
through which the gas can flow. The connection tube 61
connects the first conduit 31 and the third airbag 231 to
each other, so that the gas flowing through the first con-
duit 31 is supplied to the third airbag 231 after the gas is
supplied to the first airbag 21. The connection tube 62
connects the second conduit 32 and the third airbag 232
to each other, so that the gas flowing through the second
conduit 32 is supplied to the third airbag 232 after the
gas is supplied to the second airbag 22. In FIG. 15 and
FIG. 16, reference numeral C11 denotes a coupling por-
tion between the first conduit 31 and the connection tube
61, and reference numeral C12 denotes a coupling por-
tion between the second conduit 32 and the connection
tube 62. In the vehicular seat 200, the flow path through
which the gas reaches the third airbag 231 from the cou-
pling portion C11 is set to be longer than the flow path
through which the gas reaches the first airbag 21 from
the coupling portion C11. Furthermore, the flow path
through which the gas reaches the third airbag 232 from
the coupling portion C12 is set to be longer than the flow
path through which the gas reaches the second airbag
22 from the coupling portion C12. Thus, the gas is sup-
plied to the third airbag 232 after the gas is supplied to
the first airbag 21, and the gas is supplied to the third
airbag 231 after the gas is supplied to the second airbag
22. Thus, in the vehicular seat 200, the third airbag 231
inflates after the first airbag 21 inflates, and the third air-
bag 232 inflates after the second airbag 22 inflates.
[0069] In the vehicular seat 200 according to the sec-
ond embodiment, the gas is supplied to the second airbag
22 using the second gas generator 12 that is different
from the first gas generator 11 for supplying gas to the
first airbag 21, and thus the second airbag 22 can inflate
independently from the first airbag 21. That is, the occu-
pant can be protected from impact on the second side
end SE2 side (far side) with the second airbag 22 inflated
without supplying the gas to the first airbag 21. For ex-
ample, a sensor may detect from which direction of the
first side end SE1 side and the second side end SE2 side
the impact is received, and of the first gas generator 11
and the second gas generator 12, a gas generator that
inflates the airbag corresponding to the direction of the
impact may be operated. Furthermore, the airbag corre-
sponding to the direction of the impact may inflate first,
and then the airbag on the opposite side may inflate to
protect the occupant leaning to the opposite side due to
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the reaction against the impact. For example, when the
sensor detects that an impact has been received from
the first side end SE1 side (near side) at an event of side
collision of the vehicle having the side surface structure
X1, the first gas generator 11 may be operated first to
inflate the firstairbag 21 and the third airbag 231 to protect
the occupant from the impact on the first side end SE1
side, and then the second gas generator 12 may be op-
erated to inflate the second airbag 22 and the third airbag
232 to protect the occupant leaning to the second side
end SE2 side. With this configuration, the seated posture
of the occupant is corrected by the first flexible tube por-
tion F1 and the second flexible tube portion F2, whereby
the effect of the airbag can be sufficiently exerted and
the occupant can be reliably protected.

Third Embodiment

[0070] A vehicular seat according to a third embodi-
ment will be described below. In the explanation of the
third embodiment, a difference from the vehicular seat
200 according to the second embodiment described with
reference toFIG. 15 and FIG. 16 will be mainly described,
and detailed description on the parts similar to those of
the vehicular seat 200 will be omitted. FIG. 17 is a sche-
matic view illustrating a vehicular seat before an airbag
device is operated according to a third embodiment. As
illustrated in FIG. 17, an airbag device 10E of a vehicular
seat 300 according to the third embodiment is different
from the airbag device 10D of the vehicular seat 200 de-
scribed above, in that a first gas generator 11E is provid-
ed instead of the first gas generator 11 and the second
gas generator 12.

[0071] As illustrated in FIG. 17, the first gas generator
11E includes a first gas discharge port 111 to which the
first conduit 31 is connected, and a second gas discharge
port 112 to which the second conduit 32 is connected
and which is independent from the first gas discharge
port 111. The first gas discharge port 111 and the second
gas discharge port 112 are independently controlled and
activated by an activation device attached to each ofthem
to open for emitting the gas.

[0072] In the vehicular seat 300 according to the third
embodiment, the gas is supplied to the second airbag 22
through the second gas discharge port 112 different from
the first gas discharge port 111 for supplying gas to the
first airbag 21. Thus, the second airbag 22 can inflate
independently from the first airbag 21. Thus, a similar
effect as those of the vehicular seat 200 according to the
second embodiment can be obtained. For example, a
sensor may detect from which direction of the first side
end SE1 side (near side) and the second side end SE2
side (far side) the impact is received, and of the first gas
discharge port 111 and the second gas discharge port
112, a gas discharge port that for inflating the airbag cor-
responding to the direction of the impact may be opened
first. Furthermore, the vehicular seat 300 according to
the third embodiment can have a simple system, because
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the gas is supplied to the first airbag 21 and to the second
airbag 22, using a single first gas generator 11E.

<Others>

[0073] Suitable embodiments according to the present
disclosure have been described above, but each embod-
iment disclosed in the present specification can be com-
bined with each of the features disclosed in the present
specification.

Reference Signs List
[0074]

S10 Seat body

S1 Seat surface

S2 Seat back

11 First gas generator

111 First gas discharge port

112 First gas discharge port

12 Second gas generator

21 First airbag

22 Second airbag

23 Third airbag

31 First conduit

32 Second conduit

4 Connection tube

5 Branch tube

F1 First flexible tube portion

F11 First seat surface side flexible tube portion
F12 First back side flexible tube portion
F13 First connection flexible tube portion
F2 First flexible tube portion

10 Airbag device (occupant restraining device)
100 Vehicular seat

Claims

1. A vehicular seat on which an occupant of a vehicle
sits, the vehicular seat comprising:

a seat body including a seat surface that sup-
ports buttocks of the occupant and a seat back
that supports a back of the occupant;

a first gas generator provided to the seat body;
afirstairbagthatis disposed inside the seat back
and, by gas supplied from the first gas generator
when the first gas generator operates, protrudes
and inflates from a first side end that is one of
side ends in a width direction of the seat body;
and

a first conduit configured to guide gas from the
first gas generator to the first airbag, wherein
the first conduit includes a first flexible tube por-
tion having flexibility and disposed along the first
side end inside at least one of the seat surface



6.

7.
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or the seat back, and

the first flexible tube portion expands to deform
the seat body when the gas supplied from the
first gas generator to the first airbag passes
through the first flexible tube portion.

The vehicular seat according to claim 1, wherein the
first flexible tube portion includes a first seat surface
side flexible tube portion disposed along the first side
end in the seat surface, and a first back side flexible
tube portion disposed along the first side end in the
seat back.

The vehicular seat according to claim 2, wherein

the seat back is connected to the seat surface
so as to be reclinable with respect to the seat
surface, and

the first flexible tube portion further includes a
first connection flexible tube portion disposed
across a connection portion between the seat
surface and the seat back.

The vehicular seat according to claim 3, wherein, the
first seat surface side flexible tube portion, the first
connection flexible tube portion, and the first back
side flexible tube portion are integrally formed by a
single member in the first flexible tube portion.

The vehicular seat according to any one of claims 1
to 4 further comprising:

a second airbag that is disposed inside the seat
back, and upon being supplied with the gas from
the first gas generator, protrudes and inflates
from a second side end that is another one of
the side ends in the width direction of the seat
body; and

a connection tube configured to connect the first
conduit and the second airbag, so that the gas
flowing through the first conduit is supplied to
the second airbag after the gas is supplied to
the first airbag.

The vehicular seat according to claim 5 further com-
prising:

a third airbag that is disposed inside the seat
back, and upon being supplied with the gas from
the first gas generator, protrudes and inflates
from an upper end portion of the seat body; and
a branch tube that is branched from an interme-
diate part of the connection tube to guide the
gas to the third airbag.

The vehicular seat according to any one of claims 1
to 4 further comprising:
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8.

10.

a second gas generator provided to the seat
body;

a second airbag that is disposed inside the seat
back and, by gas supplied from the second gas
generator when the second gas generator op-
erates, protrudes and inflates from a second
side end that is another one of the side ends in
the width direction of the seat body; and

a second conduit configured to guide the gas
from the second gas generator to the second
airbag, wherein

the second conduit includes a second flexible
tube portion having flexibility and disposed
along the second side end inside at least one of
the seat surface or the seat back, and

the second flexible tube portion expands to de-
form the seat body when the gas supplied from
the second gas generator to the second airbag
passes through the second flexible tube portion.

The vehicular seat according to any one of claims 1
to 4, further comprising:

a second airbag that is disposed inside the seat
back and, by gas supplied from the first gas gen-
erator when the first gas generator operates,
protrudes and inflates from a second side end
that is another one of the side ends in the width
direction of the seat body; and

a second conduit configured to guide the gas
from the first gas generator to the second airbag,
wherein

the first gas generator includes a first gas dis-
charge port to which the first conduit is connect-
ed, and a second gas discharge port to which
the second conduitis connected, the second gas
discharge port being independent from the first
gas discharge port,

the second conduit includes a second flexible
tube portion having flexibility and disposed
along the second side end inside at least one of
the seat surface or the seat back, and

the second flexible tube portion expands to de-
form the seat body when the gas supplied from
the first gas generator to the second airbag
passes through the second flexible tube portion.

The vehicular seat according to any one of claims 1
to 8, wherein the first side end is a side end, of the
side ends in the width direction of the seat body,
facing a side surface structure of the vehicle in a
state where the vehicular seat is installed in the ve-
hicle.

An occupant restraining device provided to the ve-
hicular seat that includes a seat body including a
seat surface and a seat back, the seat surface sup-
porting buttocks of an occupant of a vehicle, the seat
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back supporting a back of the occupant, the occu-
pant restraining device comprising:

a first gas generator provided to the seat body;
afirstairbagthatis disposedinside the seatback %
and, by gas supplied from the first gas generator
when the first gas generator operates, protrudes

and inflates from a first side end that is one of
side ends in a width direction of the seat body;

and 10
a first conduit configured to guide the gas from

the first gas generator to the firstairbag, wherein

the first conduit at least includes a first flexible
tube portion having flexibility and disposed
along the first side end inside at least one of the 75
seat surface or the seat back, and

the first flexible tube portion expands to deform

the seat body when the gas supplied from the
first gas generator to the first airbag passes
through the first flexible tube portion. 20
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