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(54) VEHICLE SEAT WITH SIDE AIRBAG DEVICE

(57) A vehicle seat (10) with a side airbag device in-
cludes: a gas generating device (54) attached to an inner
side of an outer side frame (22) in a vehicle-width direc-
tion, which is disposed in a side portion (16A) on an out-
side of a seat back (16) in the vehicle-width direction; a
side airbag (70) which inflates and deploys to expand
over the outer side frame (22) from a vehicle front side
of the outer side frame (22) in the vehicle-width direction

by receiving gas from the gas generating device (54) ac-
commodated in the side airbag (70); and an inflation width
expansion portion (70RA) which is provided in the side
airbag (70) and causes an inflation width of the side air-
bag (70) in the vehicle-width direction to be greater out-
side a side surface (22A1) provided on an outside of the
outer side frame (22) in the vehicle-width direction than
inside the side surface (22A1).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a vehicle seat with a
side airbag device.

2. Description of Related Art

[0002] In a vehicle seat described in Japanese Unex-
amined Patent Application Publication No. 2006-513083
(JP 2006-513083 A), an airbag unit (side airbag module)
is disposed inward of a beam (outer side frame) included
in the frame of a seat back in a vehicle cabin, In the side
airbag module, an inflator (gas generating device) dis-
posed in the rearmost region of the outer side frame in-
troduces gas substantially in a forward direction in an
airbag (side airbag) during a side collision of the vehicle.
Accordingly, at least a portion of the side airbag is caused
to widen (inflate and deploy) between the outer side
frame and a seated occupant.

SUMMARY OF THE INVENTION

[0003] In the vehicle seat having the above configura-
tion, at least a portion of the side airbag inflates and de-
ploys between the outer side frame and the seated oc-
cupant, and at least the portion of the side airbag receives
a reaction force from the outer side frame toward the
seated occupant fast. Accordingly, the seated occupant
can be restrained fast by at least the portion of the side
airbag.
[0004] However, in the vehicle seat having the above
configuration, since the gas generating device attached
to the inside of the outer side frame in the vehicle cabin
(inside in a vehicle-width direction) introduces the gas
substantially in the forward direction in the side airbag,
the side airbag easily inflates and deploys toward a ve-
hicle front side and the inside in the vehicle-width direc-
tion and is less likely to inflate and deploy toward the
outside in the vehicle-width direction (toward a vehicle
cabin side portion). Therefore, it is difficult for the reaction
force from the vehicle cabin side portion to be applied to
the side airbag until the vehicle cabin side portion intrudes
toward the inside in the vehicle-width direction due to a
collision load of the side collision. As a result, the occu-
pant restraining force of the side airbag at an initial stage
of restraining the occupant by the side airbag temporarily
decreases. Therefore, there is room for improvement
from the viewpoint of further improving the initial occu-
pant restraint performance of the side airbag.
[0005] The invention provides a vehicle seat with a side
airbag device capable of improving the initial occupant
restraint performance of the side airbag in a configuration
in which a gas generating device is attached to the inside
of an outer side frame in a seat back in a vehicle-width

direction.
[0006] An aspect of the invention relates to a vehicle
seat with a side airbag device. The vehicle seat includes
a gas generating device attached to an inner side of an
outer side frame in a vehicle-width direction, the outer
side frame being disposed in a side portion on an outside
of a seat back in the vehicle-width direction; a side airbag
which inflates and deploys to expand over the outer side
frame from a vehicle front side of the outer side frame in
the vehicle-width direction by receiving gas from the gas
generating device accommodated in the side airbag; and
an inflation width expansion portion which is provided in
the side airbag and causes an inflation width of the side
airbag in the vehicle-width direction to be greater outside
a side surface provided on an outside of the outer side
frame in the vehicle-width direction than inside the side
surface.
[0007] According to the aspect, the gas generating de-
vice is attached to the inside of the outer side frame in
the vehicle-width direction (the center side in the vehicle-
width direction), the outer side frame being disposed in
the side portion on the outside of the seat back in the
vehicle-width direction. For example, the gas generating
device is operated in a case where a side collision of a
vehicle is detected or predicted. The side airbag that ac-
commodates the gas generating device therein then in-
flates and deploys in the state of extending over the outer
side frame from the vehicle front side in the vehicle-width
direction. The inflated and deployed side airbag receives
a reaction force from the outer side frame and retrains
the seated occupant fast. Furthermore, according to the
aspect of the invention, the inflation width expansion por-
tion provided in the side airbag causes the inflation width
of the side airbag in the vehicle-width direction to be
greater outside the side surface provided on the outside
of the outer side frame in the vehicle-width direction than
inside the side surface in the vehicle-width direction. Ac-
cordingly, the inflated and deployed side airbag easily
receives a reaction force fast from the vehicle cabin side
portion as well as from the outer side frame, and thus the
initial occupant restraint performance of the side airbag
can be further improved.
[0008] In the vehicle seat according to the aspect, the
inflation width expansion portion may be an additional
chamber which is attached to an outer side surface of
the side airbag in the vehicle-width direction, the side
airbag being in an inflated and deployed state, and the
additional chamber being configured to inflate and deploy
toward an outside in the vehicle-width direction by being
supplied with the gas from the gas generating device.
[0009] According to the aspect, when the gas gener-
ating device is operated, the side airbag inflates and de-
ploys in the state of extending over the outer side frame
from the vehicle front side in the vehicle-width direction,
and the additional chamber attached to the outer side
surface of the side airbag in the vehicle-width direction,
the outer surface of the side airbag inflates and deploys
toward the outside in the vehicle-width direction. Accord-
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ingly, the side airbag can be caused to inflate and deploy
to a sufficiently large extent toward the outside in the
vehicle-width direction with a simple configuration.
[0010] In the vehicle seat according to the aspect, a
gas introduction port may be provided in the outer side
surface of the side airbag in the vehicle-width direction,
the additional chamber may include a pair of front base
cloth and rear base cloth arranged in a front-rear direction
of the side airbag, outer peripheral portions of the front
base cloth and the rear base cloth excluding first end
edge portions may be joined to each other, and the first
end edge portions may be joined to an edge portion of
the gas introduction port of the gas introduction port in
the outer side surface of the side airbag in the vehicle-
width direction.
[0011] According to the aspect, the gas from the gas
generating device is supplied into the additional chamber
through the gas introduction port formed in the outer side
surface of the side airbag in the vehicle-width direction
such that the additional chamber inflates and deploys
toward the outside in the vehicle-width direction. Since
the additional chamber is formed by joining the front base
cloth and the rear base cloth to each other as described
above, the manufacturing of the additional chamber is
easy.
[0012] In the vehicle seat according to the aspect, a
gas introduction port may be provided in the outer side
surface of the side airbag in the vehicle-width direction,
the additional chamber may include a pair of right base
cloth and left base cloth arranged in a right-left direction
of the side airbag and having outer peripheral portions
joined to each other, and an edge portion of the gas in-
troduction port provided in one of the right base cloth and
the left base cloth may be joined to an edge portion of
the gas introduction port.
[0013] According to the aspect, the gas from the gas
generating device is supplied into the additional chamber
through the gas introduction port formed in the outer side
surface of the side airbag in the vehicle-width direction
in the inflated and deployed state and the gas introduction
port formed in one of the right base cloth and the left base
cloth of the additional chamber. Accordingly, the addi-
tional chamber inflates and deploys toward the outside
in the vehicle-width direction. Since the additional cham-
ber is formed by joining the right base cloth and the left
base cloth to each other as described above, the manu-
facturing of the additional chamber is easy. Furthermore,
since the edge portion of the gas introduction port formed
in one of the right base cloth and the left base cloth is
configured to be joined to the edge portion of the gas
introduction port formed in the outer side surface of the
side airbag in the vehicle-width direction, compared to
the aspect of the invention, the inflation width of the ad-
ditional chamber in the vehicle-width direction is easily
secured. Therefore, it is easy to partially increase the
energy absorption stroke of the side airbag.
[0014] In the vehicle seat according to the aspect, the
inflation width expansion portion may be an outer excess

length portion which is configured in base cloth of the
side airbag such that, in a plan sectional view of the side
airbag, a peripheral length of the side airbag is greater
outside the side surface in the vehicle-width direction
than inside the side surface in the vehicle-width direction.
[0015] According to the aspect, the outer excess length
portion which is configured in the base cloth of the side
airbag causes the peripheral length of the side airbag in
the inflated and deployed state in the plan sectional view
of the side airbag to be greater outside the side surface
of the outer side frame in the vehicle-width direction than
inside the side surface in the vehicle-width direction. Ac-
cordingly, the side airbag can be caused to inflate and
deploy to a large extent toward the outside in the vehicle-
width direction with a simple configuration.
[0016] In the vehicle seat according to the aspect, the
base cloth of the side airbag may include outer base cloth,
and inner base cloth which is positioned inward of the
outer base cloth in the vehicle-width direction in the in-
flated and deployed state of the side airbag, the outer
base cloth and the inner base cloth may be formed to
have the same size and shape to cause outer peripheral
portions of the outer base cloth and the inner base cloth
to be joined to each other, the side airbag may be fixed
to the outer side frame by using a stud bolt of the gas
generating device which penetrates through the inner
base cloth and the outer side frame, and the outer excess
length portion may be formed of a portion of the outer
base cloth and a portion of the inner base cloth.
[0017] According to the aspect, the base cloth of the
side airbag includes the outer base cloth and the inner
base cloth which are formed to have the same size and
shape to cause the outer peripheral portions thereof to
be joined to each other, and the side airbag is fixed to
the outer side frame by using the stud bolt of the gas
generating device which penetrates through the inner
base cloth and the outer side frame. In addition, the outer
excess length portion is formed of a portion of the outer
base cloth and a portion of the inner base cloth. According
to the aspect, since the side airbag is manufactured by
using the outer base cloth and the inner base cloth having
the same size and shape as described above, the side
airbag which easily inflates and deploys to a large extent
toward the outside in the vehicle-width direction can be
manufactured by using an existing side airbag.
[0018] In the vehicle seat according to the aspect, the
inflation width expansion portion may be a strap in which
a first end portion is joined to the outer side surface of
the side airbag vehicle-width direction in an inflated and
deployed state of the side airbag and a second end por-
tion is locked or fixed to the outer side frame and is ex-
tended during inflation and deployment of the side airbag
to pull the outer side surface of the side airbag in the
vehicle-width direction toward a vehicle rear side.
[0019] According to the aspect, when the side airbag
inflates and deploys, the strap in which the first end por-
tion is joined to the outer side surface of the side airbag
in the vehicle-width direction and the second end portion
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is locked or fixed to the outer side frame extends to pull
the outer side surface of the side airbag in the vehicle-
width direction toward the vehicle rear side. Accordingly,
the inflation width of the side airbag in the vehicle-width
direction is greater outside the side surface provided on
the outside of the outer side frame in the vehicle-width
direction than inside the side surface in the vehicle-width
direction. That is, since the side airbag is forcibly inflated
and deployed toward the outside in the vehicle-width di-
rection by the strap, it is easy to cause the side airbag to
inflate and deploy to a large extent toward the outside in
the vehicle-width direction. Furthermore, the deployment
behavior of the side airbag can be stabilized by the ten-
sion of the strap.
[0020] In the vehicle seat according to the aspect, the
side airbag may be formed in a bag shape by joining front
base cloth and rear base cloth arranged in a vehicle front-
rear direction to each other in the inflated and deployed
state of the side airbag.
[0021] According to the aspect, the side airbag is
formed in a bag shape by joining the front base cloth and
the rear base cloth arranged in the vehicle front-rear di-
rection to each other in the inflated and deployed state.
Here, for example, a general side airbag is formed in a
bag shape by joining a pair of sheets of base cloth ar-
ranged in the vehicle-width direction in the inflated and
deployed state and thus easily inflates and deploys in
the vehicle front-rear direction in the plan view. Contrary
to this, the side airbag according to the aspect easily
inflates and deploys in the vehicle-width direction in the
plan view, and thus the side airbag easily inflates and
deploys between the seated occupant and the vehicle
cabin side portion without gaps within a short period of
time.
[0022] In the vehicle seat according to the aspect, the
side airbag may be divided into a front chamber and a
rear chamber by a front-rear partition tether including a
front-rear partition portion which extends in an up-down
direction of the side airbag and is provided with commu-
nication ports, the gas generating device may be accom-
modated in the rear chamber, and the rear chamber may
be configured to come into contact with a seated occu-
pant and a vehicle cabin side portion in a state in which
the side airbag is inflating and deploying.
[0023] According to the aspect, the gas generated by
the gas generating device in the rear chamber in the side
airbag is supplied to the front chamber through the com-
munication port formed in the front-rear partition portion.
Accordingly, the rear chamber inflates and deploys faster
at a higher pressure than the front chamber. In addition,
the rear chamber that inflates and deploys faster at a
higher pressure than the front chamber as described
above comes into contact with the seated occupant and
the vehicle cabin side portion in a state in which the side
airbag is inflating and deploying (a state before inflation
and deployment of the side airbag is completed). Accord-
ingly, the rear chamber having a higher pressure than
the front chamber receives a reaction force fast from the

vehicle cabin side portion and restrains the seated occu-
pant, and thus the initial occupant restraint performance
can be further improved.
[0024] In the vehicle seat according to the aspect, in a
rear portion of the side airbag, a diffuser may be dis-
posed, the diffuser having a bottomed tubular shape with
an opening at an upper end portion of the diffuser and
being made of cloth accommodating the gas generating
device in the diffuser, and a front extension portion which
extends toward the vehicle front side may be provided in
a lower end portion of the diffuser positioned at a height
of the waist of the seated occupant in the inflated and
deployed state of the side airbag.
[0025] According to the aspect, the diffuser which has
a bottomed tubular shape with the opening at its upper
end portion and is made of cloth is disposed in the rear
portion of the side airbag, and the gas generating device
is accommodated in the diffuser. Therefore, when the
gas generating device is operated, the diffuser inflates
and deploys fast at a high pressure while ejecting the
gas into the side airbag from the opening of the upper
end portion. Since the diffuser that inflates and deploys
fast at a high pressure is provided in the side airbag as
described above, a region that reaches a high pressure
can be easily adjusted by setting the size or shape of the
diffuser. The front extension portion which extends to-
ward the vehicle front side is provided in the lower end
portion of the diffuser positioned at the height of the waist
of the seated occupant in the inflated and deployed state
of the side airbag. Accordingly, a relatively wide range
of the waist of the seated occupant can be restrained fast
by the diffuser having a high pressure. In addition, even
in a case where the diffuser inflates and deploys in a
state in which the seated occupant is located at an inap-
propriate position which is the inflation and deployment
region of the side airbag, the waist of the seated occupant
that has relatively high load resistance receives a load
from the diffuser, and thus so-called OOP performance
(the ability to further reduce the harmfulness to the seated
occupant at the inappropriate position) can be favorably
secured.
[0026] In the vehicle seat according to the aspect, the
diffuser has a gas ejecting port which ejects gas gener-
ated by the gas generating device toward the outside in
the vehicle-width direction.
[0027] According to the aspect, the gas generated by
the gas generating device in the side airbag is ejected
upward from the opening at the upper end portion of the
diffuser and is ejected toward the outside in the vehicle-
width direction from the gas ejecting port formed in the
diffuser. Accordingly, the side airbag easily inflates and
deploys fast toward the outside in the vehicle-width di-
rection. Since the gas ejected from the gas ejecting port
is ejected toward the opposite side from the seated oc-
cupant, the safety of the seated occupant can be favo-
rably secured.
[0028] In the vehicle seat according to the aspect, the
rear base cloth may be longer than the front base cloth
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in a plan sectional view by an excess length portion pro-
vided in the rear base cloth, the excess length portion
may be a pleat which protrudes toward an inside of the
side airbag and extends in an up-down direction of the
side airbag, and the outer side frame may be fitted into
the pleat from the vehicle rear side.
[0029] According to the aspect, as described above,
the outer side frame is fitted into the pleat formed in the
rear base cloth of the side airbag from the vehicle rear
side. Accordingly, the side airbag that inflates and de-
ploys in the state of extending over the outer side frame
from the vehicle front side in the vehicle-width direction
easily inflates toward the vehicle rear side and the outside
in the vehicle-width direction outside the outer side frame
in the vehicle-width direction. Therefore, the side airbag
easily comes into contact with the vehicle cabin side por-
tion faster.
[0030] In the vehicle seat according to the aspect, a
front-rear partition tether may be provided between the
front base cloth and the rear base cloth and may be joint-
ed to a joint between the front base cloth and the rear
base cloth.
[0031] According to the aspect, since the front base
cloth and the rear base cloth can be joined together with
the front-rear partition tether, the side airbag divided into
the two front and rear chambers by the front-rear partition
tether can be easily manufactured.
[0032] In the vehicle seat according to the aspect, in a
rear portion of the side airbag, a diffuser which has a
tubular shape with openings at both upper and lower end
portions of the diffuser and is made of cloth accommo-
dating the gas generating device in the diffuser may be
disposed, and the diffuser may have a gas ejecting port
which ejects gas generated by the gas generating device
to be ejected toward the outside in the vehicle-width di-
rection.
[0033] According to the aspect, the gas generated by
the gas generating device in the side airbag is ejected
upward and downward from the upper and lower open-
ings of the diffuser and is ejected toward the outside in
the vehicle-width direction from the gas ejecting port
formed in the diffuser, Accordingly, the side airbag easily
inflates and deploys fast toward the outside in the vehicle-
width direction. Since the gas ejected from the gas eject-
ing port is ejected toward the opposite side from the seat-
ed occupant, the safety of the seated occupant can be
favorably secured.
[0034] In the vehicle seat according to the aspect, the
side airbag may be divided into a front chamber and a
rear chamber by a front-rear partition tether including a
front-rear partition portion which extends in an up-down
direction of the side airbag and is provided with commu-
nication ports, the gas generating device may be accom-
modated in the rear chamber, and the capacity of the
additional chamber may be smaller than the capacity of
the rear chamber.
[0035] In the vehicle seat according to the aspect, the
rear chamber may include a chest-abdomen restraint

portion that restrains rear portions of the chest and the
abdomen of an occupant seated on the vehicle seat, and
a waist restraint portion that restrains a front portion and
a rear portion of the waist of the occupant, the chest-
abdomen restraint portion may inflate and deploy prima-
rily within an outer side portion on a vehicle rear side of
the front chamber and restrain portions from an upper
end portion of the rear portion of the chest of the occupant
to a lower end portion of the rear portion of the abdomen
of the occupant, and a rear portion side of the waist re-
straint portion which restrains the rear portion of the waist
of the occupant may inflate and deploy within the outer
side portion, and a front portion side of the waist restraint
portion which restrains the front portion of the waist of
the occupant may inflate and deploy toward a vehicle
front side relative to the outer side portion along with the
front chamber.
[0036] As described above, with the vehicle seat with
a side airbag device according to the aspect, the initial
occupant restraint performance of the side airbag in the
configuration in which the gas generating device is at-
tached to the inside of the outer side frame in the seat
back in the vehicle-width direction can be further im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Features, advantages, and technical and indus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1 is a side view illustrating an inflated and de-
ployed state of a side airbag in a vehicle seat with a
side airbag device according to a first embodiment
of the invention;
FIG. 2 is an enlarged sectional view illustrating a cut
section taken along line II-II of FIG. 1, and is a view
illustrating the inflated and deployed state of the side
airbag according to the first embodiment;
FIG. 3 is an enlarged plan sectional view illustrating
a part of a seat back of the vehicle seat according
to the first embodiment, and is a view illustrating a
stored state of the side airbag according to the first
embodiment;
FIG. 4 is a side view illustrating a state before an
additional chamber is attached to the side airbag ac-
cording to the first embodiment;
FIG. 5 is a perspective view illustrating a configura-
tion of the additional chamber according to the first
embodiment;
FIG. 6 is a plan sectional view illustrating a state in
which the side airbag according to the first embodi-
ment is not inflated and deployed;
FIG. 7 is a plan sectional view illustrating the inflated
and deployed state of the side airbag according to
the first embodiment;

7 8 



EP 3 357 764 A1

6

5

10

15

20

25

30

35

40

45

50

55

FIG. 8 is a sectional view for describing a side airbag
according to a comparative example, corresponding
to FIG. 2;
FIG. 9 is a plan sectional view illustrating an inflated
and deployed state of a side airbag in a vehicle seat
with a side airbag device according to a second em-
bodiment of the invention;
FIG. 10 is a sectional view illustrating a state before
an additional chamber is attached to the side airbag
according to the second embodiment;
FIG. 11 is a side view of the side airbag according
to the second embodiment;
FIG. 12 is a plan sectional view illustrating a state in
which the side airbag according to the second em-
bodiment is not inflated and deployed;
FIG. 13 is a plan sectional view illustrating the inflated
and deployed state of the side airbag according to
the second embodiment;
FIG. 14 is a plan sectional view illustrating an inflated
and deployed state of a side airbag in a vehicle seat
with a side airbag device according to a third em-
bodiment of the invention;
FIG. 15 is an enlarged sectional view illustrating a
portion of FIG. 14;
FIG. 16A is a plan sectional view illustrating a state
in which the side airbag according to the third em-
bodiment is not inflated and deployed, and is a view
illustrating a first step of an attachment method of
attaching the side airbag to an outer side frame;
FIG. 16B is a plan sectional view illustrating a second
step of the attachment method;
FIG. 16C is a plan sectional view illustrating a third
step of the attachment method;
FIG. 16D is a plan sectional view illustrating a fourth
step of the attachment method;
FIG. 17 is a plan view illustrating an inflated and de-
ployed state of a side airbag in a vehicle seat with a
side airbag device according to a fourth embodiment
of the invention;
FIG. 18 is an enlarged sectional view illustrating a
cut section taken along line XVIII-XVIII of FIG. 17,
and is a view illustrating the inflated and deployed
state of the side airbag according to the fourth em-
bodiment;
FIG. 19 is a plan sectional view illustrating a state in
which the side airbag according to the fourth embod-
iment is not inflated and deployed;
FIG. 20A is a plan sectional view illustrating a mod-
ification example of the side airbag according to the
fourth embodiment, and is a view illustrating a first
step of a locking method of locking a strap to the
outer side frame;
FIG. 20B is a plan sectional view illustrating a second
step of the locking method;
FIG. 20C is a plan sectional view illustrating a third
step of the locking method;
FIG. 21 is a plan view illustrating an inflated and de-
ployed state of a side airbag in a vehicle seat with a

side airbag device according to a fifth embodiment
of the invention;
FIG. 22 is a plan sectional view illustrating a state in
which the side airbag according to the fifth embodi-
ment is not inflated and deployed;
FIG. 23 is a plan development view illustrating front
base cloth of the side airbag according to the fifth
embodiment;
FIG. 24 is a plan development view illustrating rear
base cloth of the side airbag according to the fifth
embodiment;
FIG. 25 is a plan development view illustrating a strap
of the side airbag according to the fifth embodiment;
FIG. 26 is a plan development view illustrating a dif-
fuser of the side airbag according to the fifth embod-
iment; and
FIG. 27 is a plan sectional view illustrating a modifi-
cation example of the side airbag according to the
fifth embodiment, corresponding to FIG. 21.

DETAILED DESCRIPTION OF EMBODIMENTS

[0038] Hereinafter, a vehicle seat 10 with a side airbag
device (hereinafter, abbreviated to a vehicle seat 10) ac-
cording to an embodiment of the invention will be de-
scribed with reference to FIGS. 1 to 8. Arrows FR, UP,
OUT, which are appropriately described in each drawing,
respectively indicate a forward direction (advancing di-
rection), an upward direction, and an outward direction
in a width direction of a vehicle. Hereinafter, in a case
where descriptions are provided simply using a front-rear
direction, a right-left direction, and an up-down direction,
unless otherwise specified, the front-rear direction, the
right-left direction, and the up-down direction respective-
ly indicate forward and rearward in a vehicle front-rear
direction, rightward and leftward in a vehicle right-left di-
rection (vehicle-width direction), and upward and down-
ward in a vehicle up-down direction. In each drawing,
there may be cases where some reference numerals are
omitted from the viewpoint of ease of viewing the draw-
ings.

Overall Configuration of Vehicle Seat 10

[0039] First, the outline of the overall configuration of
the vehicle seat 10 will be described, and thereafter the
configuration of the side airbag device 50, which is a main
part of the embodiment, will be described. As illustrated
in FIG. 1, the vehicle seat 10 includes a seat cushion 14,
a seat back 16 reclinably connected to the rear end por-
tion of the seat cushion 14, and a headrest 18 connected
to the upper end portion of the seat back 16. In the vehicle
seat 10, the side airbag device 50 is mounted in a side
portion (side support portion) 16A on the outside of the
seat back 16 in the vehicle-width direction. The vehicle
seat 10 is, for example, the driver’s seat of a left-hand
drive vehicle or the passenger seat of a right-hand drive
vehicle, and is disposed on the left side in the vehicle
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cabin. A front-rear direction, a right-left direction (width
direction), and an up-down direction of the vehicle seat
10 coincide with the vehicle front-rear direction, the ve-
hicle right-left direction (width direction), and the vehicle
up-down direction. In a case where the vehicle seat 10
is disposed on the right side in the vehicle cabin, the
vehicle seat 10 has a configuration bilaterally symmetri-
cal to that of the embodiment.
[0040] In FIG. 1, a dummy P for a collision test is seated
on the vehicle seat 10 instead of an actual occupant. In
FIG. 2, a chest C of the dummy P is schematically illus-
trated by a two-dot chain line. The dummy P is the AM50
(the 50th percentile American male) of the World Side
Impact Dummy (World SID). The dummy P is seated on
the vehicle seat 10 by a seating method specified in a
side collision test method. The forward and rear positions
of the seat back 16 with respect to the vehicle and the
inclination angle of the seat back 16 with respect to the
seat cushion 14 are adjusted to reference setting posi-
tions corresponding to the above-mentioned seating
method.
[0041] Six ribs R1, R2, R3, R4, R5, R6 are provided
on the torso of the dummy P. There may be cases where
the ribs R1, R2, R3, R4, R5, R6 are referred to as a
"shoulder rib R1", an "upper chest rib R2", a "middle chest
rib R3", a "lower chest rib R4", an "upper abdomen rib
R5", and a "lower abdomen rib R6" in order from the top.
The shoulder rib R1 is provided on a shoulder S of the
dummy P. The upper chest rib R2, the middle chest rib
R3, and the lower chest rib R4 are provided on the chest
C of the dummy P. The upper abdomen rib R5 and the
lower abdomen rib R6 are provided on an abdomen B of
the dummy P. Hereinafter, there may be cases where
the dummy P is referred to as a "seated occupant P".
[0042] As illustrated in FIGS. 1 to 3, the seat back 16
of the vehicle seat 10 includes a seat back frame 20, a
seat back pad 36 (not illustrated in the figures other than
FIG. 3) covering the seat back frame 20, and a seat back
skin 38 covering the seat back pad 36.
[0043] The seat back frame 20 is formed of metal, for
example, and forms the frame of the seat back 16. The
seat back frame 20 includes an outer side frame 22 which
extends in the up-down direction of the seat back 16 in
the side portion 16A on the outside of the seat back 16
in the vehicle-width direction, and an inner side frame 24
which extends in the up-down direction of the seat back
16 in a side portion (side support portion) 16B on the
inside of the seat back 16 in the vehicle-width direction.
Furthermore, the seat back frame 20 includes an upper
frame (not illustrated) which connects the upper end por-
tions of the outer side frame 22 and the inner side frame
24 in the vehicle-width direction, and a lower frame (not
illustrated) which connects the lower end portions of the
outer side frame 22 and the inner side frame 24 in the
vehicle-width direction. In the following description, the
side portion 16A is referred to as an "outer side portion
16A".
[0044] As illustrated in FIG. 3, the outer side frame 22

includes a side wall portion 22A extending in the vehicle
front-rear direction in a plan sectional view of the seat
back 16, a front flange portion 22B extending from the
front end of the side wall portion 22A toward the inside
in the vehicle-width direction (toward the inside in a seat-
width direction), and a rear flange portion 22C extending
from the rear end of the side wall portion 22A toward the
inside in the vehicle-width direction. The rear flange por-
tion 22C is set to have larger dimensions in the vehicle-
width direction than those of the front flange portion 22B,
and the outer side frame 22 has a substantially L-shape
in the plan sectional view of the seat back 16. Ribs pro-
truding inward in the seat-width direction are formed at
the center portion of the side wall portion 22A in the front-
rear direction, and ribs protruding toward a seat front side
are formed at the center portion of the rear flange portion
22C in the seat-width direction. The inner side frame 24
has the same configuration except that the inner side
frame 24 is formed in a shape bilaterally symmetrical to
the outer side frame 22.
[0045] The seat back pad 36 illustrated in FIG. 3 is
formed of a foamed body such as urethane foam and
forms the cushioning material of the seat back 16. The
seat back pad 36 integrally includes a pad center portion
36A and a pair of right and left pad side portions 36B (the
pad side portion 36B on the inside in the vehicle-width
direction is not illustrated) provided on both the right and
left sides of the pad center portion 36A. The pad center
portion 36A is disposed on the center side of the seat
back 16 in the width direction. The right and left pad side
portions 36B are formed in a substantially C-shape open
inward in the seat-width direction and accommodate the
outer side frame 22 and the inner side frame 24 therein.
The right and left pad side portion 36B protrude toward
the seat front side relative to the pad center portion 36A
and has a shape that ensures side support properties for
the seated occupant P.
[0046] The seat back skin 38 illustrated in FIG. 3 is
formed of, for example, cloth, leather, or synthetic leather
and forms the skin of the seat back 16. The seat back
skin 38 has a front skin 40 covering the pad center portion
36A from the seat front side, a front side skin 42 covering
the pad side portion 36B from the seat front side, and a
rear side skin 44 which covers the pad side portion 36B
from the outside in the seat-width direction and the seat
rear side and covers the pad center portion 36A from the
seat rear side. The front side skin 42 is sewn to the front
skin 40 at a sewn portion T1 and is sewn to the rear side
skin 44 at a sewn portion T2. The sewn portion T2 of the
front side skin 42 and the rear side skin 44 is positioned
in the vicinity of a front edge portion 16A1 (so-called "stile
portion") of the outer side portion 16A. The sewn portion
T2 is configured to tear open along with the pad side
portion 36B when the side airbag 70, which will be de-
scribed later, inflates and deploys. In the embodiment,
the front skin 40 is configured such that skin pieces 40A,
40B are sewn to each other at a sewn portion T3 posi-
tioned closer to the inside in the seat-width direction than
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the sewn portion T1.

Configuration of Side Airbag Device 50

[0047] As illustrated in FIGS. 1 to 3, the side airbag
device 50 includes a single gas generating device 54
mounted on the inside of the outer side frame 22 in the
vehicle-width direction (the center side in the vehicle-
width direction), and a single side airbag 70 which re-
ceives gas from the gas generating device 54 to inflate
and deploy. The gas generating device 54 and the side
airbag 70 normally act as an airbag module 52 illustrated
in FIG. 3, and are stored in the outer side portion 16A,
The airbag module 52 is configured to include an enclos-
ing member 82 illustrated in FIG. 3 (not illustrated in the
figures other than FIG. 3).
[0048] The gas generating device 54 is constituted of
a single inflator 56 and a single retainer 58 (not illustrated
in the figures other than FIG. 3). The inflator 56 and the
retainer 58 are disposed inward of the side wall portion
22A of the outer side frame 22 in the seat-width direction
and forward of the rear flange portion 22C in the seat
front-rear direction. The inflator 56 is a so-called cylinder
type inflator, and is formed in a cylindrical shape. The
inflator 56 is disposed in a posture in which the axial
direction (longitudinal direction) of the inflator 56 is
aligned with the up-down direction of the seat back 16.
The retainer 58 is a member, also called a diffuser, and
is formed of metal in a substantially rectangular tube
shape. The retainer 58 is disposed in a posture in which
the axial direction of the retainer 58 is aligned with the
up-down direction of the seat back 16, and the inflator
56 is inserted into the retainer 58. The retainer 58 has a
function of rectifying gas generated from the inflator 56.
[0049] A pair of upper and lower stud bolts 56A (see
FIGS. 2 and 3) protrudes from the outer peripheral portion
of the inflator 56 toward the outside in the seat-width di-
rection (outside in the vehicle-width direction). The upper
and lower stud bolts 56A penetrate through the retainer
58 and the side wall portion 22A and a nut 60 is screwed
to the tip end side of each of the stud bolts 56A. Accord-
ingly, the inflator 56 is fastened and fixed (so-called side-
fastened) to the outer side frame 22 together with the
retainer 58. The upper and lower stud bolts 56A are not
limited to the configuration in which the upper and lower
stud bolts 56A are provided in the inflator 56, and a con-
figuration in which the upper and lower stud bolts 56A
are provided in the retainer 58 may also be employed.
In this case, for example, the inflator 56 is configured to
be fixed to the retainer 58 by means of crimping or the like.
[0050] A gas ejecting portion 56B is provided at the
upper end portion or the lower end portion (here, the up-
per end portion) of the inflator 56. The gas ejecting portion
56B is disposed at a height equal to the chest C of the
seated occupant P. A plurality of gas ejecting ports (not
illustrated) arranged in the peripheral direction of the in-
flator 56 is formed in the gas ejecting portion 56B. When
the inflator 56 is activated (operated), gas is radially eject-

ed from the plurality of gas ejecting ports. As illustrated
in FIG. 1, a side collision ECU 62 mounted in the vehicle
is electrically connected to the inflator 56. A side collision
sensor 64 for detecting a side collision is electrically con-
nected to the side collision ECU 62. The side collision
ECU 62 is configured to activate the inflator 56 when a
side collision is detected based on the output of the side
collision sensor 64. For example, the side collision sensor
64 is configured to include a pressure sensor or an ac-
celeration sensor (in-door sensor) disposed in the front
side door or the rear side door, and an acceleration sen-
sor (a sensor in the pillar) disposed in the B pillar.
[0051] In a case where a collision prediction sensor
(pre-crash sensor) for predicting a side collision is elec-
trically connected to the side collision ECU 62, the inflator
56 may be configured to be activated when the side col-
lision ECU 62 predicts a side collision based on the signal
from the collision prediction sensor. As the collision pre-
diction sensor, for example, at least one of a millimeter-
wave radar, a stereo camera, and an infrared laser ca-
pable of monitoring the front and sides of the vehicle can
be applied,
[0052] On the other hand, as illustrated in FIGS. 1, 2,
4, 6, and 7, the side airbag 70 is a so-called front-rear
two-chamber side airbag, and the side airbag 70 is con-
figured to be partitioned into a front chamber 70F and a
rear chamber 70R by a front-rear partition tether 74. The
side airbag 70 is provided with an additional chamber
70RA that expands the rear chamber 70R. In FIG. 1, the
additional chamber 70RA is schematically illustrated.
[0053] For example, outer base cloth 76 and inner base
cloth 78 (reference numerals are omitted in FIG. 1)
formed by cutting a nylon-based or polyester-based cloth
material are overlapped with each other and the outer
peripheral portions thereof are sewn (joined; same be-
low) to each other at sewn portions T4 (not illustrated in
FIG. 1) such that the side airbag 70 is formed in an elon-
gated bag shape. In the embodiment, the outer base cloth
76 forms the outer side surface of the side airbag 70 in
an inflated and deployed state in the vehicle-width direc-
tion, and the inner base cloth 78 forms the inner side
surface of the side airbag 70 in the inflated and deployed
state in the vehicle-width direction. The outer base cloth
76 and the inner base cloth 78 are formed to have the
same size and shape.
[0054] A method of manufacturing the side airbag 70
is not limited to the above description and can be appro-
priately changed. For example, a configuration in which
the side airbag 70 is manufactured by folding a single
sheet of base cloth in half and sewing the outer peripheral
portions may be employed. In addition, for example, a
configuration in which the side airbag 70 is manufactured
by a hollow weaving method (so-called OPW method)
using an automatic loom may be employed. In the fol-
lowing description, the front-rear direction, the right-left
direction, and the up-down directions described regard-
ing the side airbag 70 indicate the directions in the inflated
and deployed state of the side airbag 70 (in a state in
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which inflation and deployment of the side airbag 70 is
completed), and substantially coincide with the vehicle
front-rear direction, the vehicle right-left direction, and
the vehicle up-down direction.
[0055] The front-rear partition tether 74 is one called a
baffle, a partition wall, a partition cloth, or the like. For
example, the front-rear partition tether 74 is formed by
cutting the same cloth material as the outer base cloth
76 and the inner base cloth 78 into a long band shape.
As illustrated in FIGS. 2, 6, and 7, a first long edge portion
of the front-rear partition tether 74 is sewn to the outer
base cloth 76 at a sewn portion T5 and a second long
edge portion is sewn to the inner base cloth 78 at a sewn
portion T6. The front-rear partition tether 74 is constituted
by a front-rear partition portion 74A and an up-down par-
tition portion 74B, and is formed in a substantially L-shape
in a case where the inflated and deployed state of the
side airbag 70 is viewed in the vehicle-width direction.
[0056] Specifically, the front-rear partition portion 74A
extends from the upper edge portion of the side airbag
70 in the center portion of the side airbag 70 in the front-
rear direction toward the lower portion side of the side
airbag 70, and extends in the up-down direction of the
side airbag 70. The up-down partition portion 74B ex-
tends from the lower end of the front-rear partition portion
74A toward the front edge portion side of the side airbag
70, and the front end portion of the up-down partition
portion 74B reaches the front edge portion of the side
airbag 70. A plurality of (here, three) communication ports
80 (see FIG. 2; not illustrated in the other figures) is
formed in the front-rear partition portion 74A of the front-
rear partition tether 74 so as to be arranged in the up-
down direction of the side airbag 70. The front chamber
70F and the rear chamber 70R communicate with each
other via the communication ports 80. The number of
communication ports 80 is not limited to three and can
be appropriately changed.
[0057] The gas generating device 54 described above
is accommodated in the intermediate portion in the up-
down direction at the rear end portion in the rear chamber
70R. The upper and lower stud bolts 56A of the inflator
56 penetrate through the rear end portion of the outer
base cloth 76 and the side wall portion 22A of the outer
side frame 22 and are screwed to the nuts 60. Accord-
ingly, the side airbag 70 is fastened and fixed to the outer
side frame 22 by using the inflator 56 (the gas generating
device 54).
[0058] As illustrated in FIGS. 2, 4, 6, and 7, in the side
airbag 70, a gas introduction port (opening) 84 is formed
at a portion forming the front side of the rear chamber
70R in the outer base cloth 76. In FIG. 4, reference nu-
merals 77 denote bolt insertion holes through which the
stud bolts 56A of the inflator 56 are inserted. The gas
introduction port 84 is formed in an elliptical shape having
the up-down direction of the side airbag 70 as its major
axis and extends from the upper end portion to the lower
end portion of the side airbag 70. The gas introduction
port 84 corresponds to the additional chamber 70RA at-

tached to the outer base cloth 76.
[0059] As illustrated in FIGS. 2 and 5 to 7, the additional
chamber 70RA has a pair of front base cloth 86 and rear
base cloth 88 (reference numerals are omitted in FIG. 1)
arranged in the front-rear direction of the side airbag 70.
The front base cloth 86 and the rear base cloth 88 are
formed of the same cloth material as the outer base cloth
76 and the like and are formed in a substantially long
rectangular shape having the up-down direction of the
side airbag 70 as their longitudinal direction. The outer
peripheral portions of the base cloth 86, 88 excluding first
end edge portions 86A, 88A (reference numerals are
omitted in the figures other than FIGS. 5 to 7) are sewn
to each other at a sewn portion T7, and the first end edge
portions 86A, 88A are sewn (joined) to the edge portion
of the gas introduction port 84 at sewn portions T8. Ac-
cordingly, the additional chamber 70RA is formed in a
bag shape in which the inside thereof communicates with
the inside of the rear chamber 70R, and the rear chamber
70R is configured to be expanded by the additional cham-
ber 70RA. That is, the additional chamber 70RA can be
regarded as a part of the rear chamber 70R. However,
in the embodiment, for convenience of description, there
may be cases where the additional chamber 70RA and
the rear chamber 70R are distinguished from each other.
In the embodiment, the additional chamber 70RA is
formed to have a smaller capacity than the rear chamber
70R.
[0060] In the additional chamber 70RA and the rear
chamber 70R, an inner tube 90 (not illustrated in the fig-
ures other than FIG. 6) is disposed in a state of extending
over the inside of the additional chamber 70RA and the
inside of the rear chamber 70R. For example, the inner
tube 90 is formed by sewing the same cloth material as
the outer base cloth 76 and the like in a tubular shape.
A first end portion of the inner tube 90 disposed in the
additional chamber 70RA is sewn to the rear base cloth
88. A gas ejecting port 92 which causes the inside of the
inner tube 90 and the inside of the additional chamber
70RA to communicate with each other is formed at a first
end side of the inner tube 90 disposed in the additional
chamber 70RA. A second end side of the inner tube 90
is disposed in the rear chamber 70R, and the inner tube
90 accommodates the inflator 56 (not illustrated in FIG.
7) and the retainer 58 (not illustrated in the figures other
than FIG. 3) therein.
[0061] In the side airbag 70 having the above config-
uration, when the inflator 56 is operated, gas generated
by the inflator 56 is ejected (supplied) from the gas eject-
ing port 92 into the additional chamber 70RA through the
inner tube 90. Accordingly, the additional chamber 70RA
starts to inflate and deploy fast. A portion of the gas sup-
plied into the additional chamber 70RA is supplied into
the rear chamber 70R through the gas introduction port
84. Accordingly, the rear chamber 70R and the additional
chamber 70RA start to inflate and deploy substantially
simultaneously. Furthermore, the portion of the gas sup-
plied into the rear chamber 70R is supplied to the front
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chamber 70F through the communication ports 80
formed in the front-rear partition portion 74A of the front-
rear partition tether 74. Accordingly, the front chamber
70F starts of inflate and deploy later than the additional
chamber 70RA and the rear chamber 70R. Therefore, at
an initial stage of the inflation and deployment of the side
airbag 70, the internal pressure of the rear chamber 70R
and the additional chamber 70RA is higher than the in-
ternal pressure of the front chamber 70F.
[0062] As described above, the side airbag 70 having
the above configuration and the gas generating device
54 normally act as the airbag module 52 illustrated in
FIG. 3 and are stored in the outer side portion 16A. In
FIG. 3, the side airbag 70 in the stored state is schemat-
ically illustrated solely by the outer shape line (outline)
of the side airbag 70. The side airbag 70 in the stored
state extends over the outer side frame 22 from the ve-
hicle front side in the vehicle-width direction, and the por-
tion including the front chamber 70F is folded outward of
the outer side frame 22 in the vehicle-width direction.
[0063] That is, the side airbag 70 in the stored state is
constituted by an inner storage portion 70A positioned
inward of the outer side frame 22 in the vehicle-width
direction together with the gas generating device 54, an
outer storage portion 70B positioned outward of the outer
side frame 22 in the vehicle-width direction, and a con-
nection portion 70C which connects the inner storage
portion 70A and the outer storage portion 70B on the
vehicle front side of the outer side frame 22. The side
airbag 70 in the stored state is mainly folded in the outer
storage portion 70B. The outer storage portion 70B is
folded by a folding method including any of bellows fold-
ing, roll folding, and vertical folding, or a folding method
in which these are appropriately combined.
[0064] The outer storage portion 70B is disposed clos-
er to the vehicle front side than the inner storage portion
70A and is disposed closer to the vehicle front side than
the nut 60. Most of the outer storage portion 70B is po-
sitioned closer to the vehicle front side than the front
flange portion 22B of the outer side frame 22. On the
other hand, most of the inner storage portion 70A is po-
sitioned closer to the vehicle rear side than the front
flange portion 22B. Accordingly, the airbag module 52
including the side airbag 70 in the folded state is inclined
along the front side skin 42 that forms the surface of the
outer side portion 16A on the seated occupant P side.
[0065] Furthermore, in the embodiment, the side air-
bag 70 stored in the outer side portion 16A as described
above is surrounded by the enclosing member 82 (see
FIG. 3, not illustrated in the other figures) in the plan
sectional view of the seat back 16. The enclosing member
82 is formed of a resin or a cloth impregnated with a resin
(for example, a nonwoven fabric such as felt), and is
formed in a shape that surrounds the side airbag 70 in
the stored state in the plan sectional view of the seat back
16. The enclosing member 82 has rigidity that can hold
its own shape. The enclosing member 82 may be formed
of cloth, paper, or the like.

[0066] A first end portion 82A of the enclosing member
82 is interposed between the retainer 58 and the side
wall portion 22A on the inside of the outer side frame 22
in the seat-width direction. The stud bolt 56A of the inflator
56 penetrates through the first end portion 82A of the
enclosing member 82. A second end portion 82B of the
enclosing member 82 is disposed outward of the outer
side frame 22 in the seat-width direction. The stud bolt
56A of the inflator 56 penetrates through the second end
portion 82B of the enclosing member 82 and is screwed
to the nut 60. Accordingly, the enclosing member 82 is
locked to (here, fastened and fixed to) the outer side
frame 22, and the folded state of the side airbag 70 is
held by the enclosing member 82.
[0067] In the enclosing member 82, a weak portion
82W is formed in a corner section on the vehicle front
side and on the outside in the vehicle-width direction. At
the weak portion 82W, for example, the corner section
of the enclosing member 82 is formed to be locally thin
and extends in the up-down direction of the seat back
16. The weak portion 82W is configured to easily break
(tear open) by the inflation pressure of the side airbag
70. As a result of the breaking, the front portion side of
the enclosing member 82 is divided in the seat-width di-
rection, and the side airbag 70 is allowed to inflate and
deploy. The weak portion 82W is not limited to the corner
section of the enclosing member 82 which is formed to
be locally thin, and the configuration thereof can be ap-
propriately changed. For example, a configuration in
which a weak portion is formed by forming a plurality of
slits, holes, or the like arranged in the up-down direction
of the seat back 16 in the corner section may be em-
ployed.
[0068] In the side airbag 70 stored in the outer side
portion 16A as described above, when the inflator 56 is
operated, gas is supplied to each of the chambers 70F,
70R, 70RA as described above. Accordingly, the side
airbag 70 is configured to inflate and deploy toward the
vehicle front side of the outer side portion 16A and both
sides in the vehicle-width direction as illustrated in FIGS.
1 and 2 and be interposed between the seated occupant
P and a vehicle cabin side portion (here, a door trim DT
of a front side door SD illustrated in FIG. 2). Hereinafter,
the side airbag 70 in the inflated and deployed state will
be described.
[0069] As illustrated in FIG. 1, the side airbag 70 is
formed to inflate and deploy in the up-down direction of
the seat back 16 as its longitudinal direction and restrain
the chest C, the abdomen B, and the waist L of the seated
occupant P from the outside in the vehicle-width direc-
tion. In the inflated and deployed state of the side airbag
70, the front-rear partition portion 74A of the front-rear
partition tether 74 extends in the up-down direction of the
seat back 16 along the front edge portion 16A1 of the
outer side portion 16A and faces the center portions of
the chest C and the abdomen B of the seated occupant
P in the front-rear direction. As illustrated in FIG. 2, the
front-rear partition portion 74A is attached to the outer
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base cloth 76 and the inner base cloth 78 to extend in
the vehicle-width direction (to be disposed perpendicular
or substantially perpendicular to the vehicle front-rear di-
rection) in a case where the inflated and deployed state
of the side airbag 70 is viewed in the plan sectional view.
[0070] The up-down partition portion 74B of the front-
rear partition tether 74 extends from the lower end of the
front-rear partition portion 74A toward the vehicle front
side along the waist of the seated occupant P. Accord-
ingly, the front chamber 70F separated from the rear
chamber 70R by the front-rear partition portion 74A and
the up-down partition portion 74B is configured to restrain
the front portions of the chest C and the abdomen B of
the seated occupant P, and the rear chamber 70R is con-
figured to restrain the rear portions of the chest C and
the abdomen B and the front portion and the rear portion
of the waist L.
[0071] Supplementally, the rear chamber 70R has a
chest-abdomen restraint portion 70R1 for restraining the
rear portions of the chest C and the abdomen B and a
waist restraint portion 70R2 for restraining the front por-
tion and the rear portion of the waist L and is formed in
a substantially L-shape in a case where the inflated and
deployed state is viewed in the vehicle-width direction.
The chest-abdomen restraint portion 70R1 inflates and
deploys primarily within the outer side portion 16A on the
vehicle rear side of the front chamber 70F and restrains
portions from the upper end portion of the rear portion of
the chest C to the lower end portion of the rear portion
of the abdomen B. The rear portion side of the waist re-
straint portion 70R2 which restrains the rear portion of
the waist L inflates and deploys within the outer side por-
tion 16A, and the front portion side of the waist restraint
portion 70R2 which restrains the front portion of the waist
L inflates and deploys toward the vehicle front side rela-
tive to the outer side portion 16A along with the front
chamber 70F. The front portion side of the waist restraint
portion 70R2 is separated from the front chamber 70F
by the up-down partition portion 74B and inflates and
deploys toward the vehicle lower side of the front cham-
ber 70F. The up-down partition portion 74B is inclined so
as to gradually descend toward the vehicle front side in
the inflated and deployed state of the side airbag 70. In
addition, the lower edge portion of the rear chamber 70R
is inclined so as to gradually ascend toward the vehicle
front side. Accordingly, the front portion side (the portion
for restraining the front portion of the waist L) of the waist
restraint portion 70R2 in the state in which inflation and
deployment is completed is formed such that the dimen-
sions in the vehicle up-down direction decrease toward
the vehicle front side.
[0072] In the embodiment, as illustrated in FIG. 1, the
upper surface of the side airbag 70 in the state in which
inflation and deployment is completed is configured to
serve as an inclined surface 70U having a descending
gradient toward the vehicle front side. Specifically, the
entire upper surface of the front chamber 70F in the state
in which inflation and deployment is completed and the

front portion side of the upper surface of the chest-abdo-
men restraint portion 70R1 in the state in which inflation
and deployment is completed serve as the continuous
inclined surface 70U having a descending gradient to-
ward the vehicle front side. The inclined surface 70U
presses an upper arm A of the seated occupant P from
the vehicle rear side when the side airbag 70 inflates and
deploys. Accordingly, a configuration in which the upper
arm A is pushed upward by the inclined surface 70U to-
ward the vehicle upper side (see the upper arm A indi-
cated by the two-dot chain line in FIG. 1) is achieved.
[0073] In the embodiment, as illustrated in FIG. 2, the
front chamber 70F and the rear chamber 70R of the side
airbag 70 inflate and deploy in a state of extending over
the outer side frame 22 from the vehicle front side in the
vehicle-width direction. In addition, the additional cham-
ber 70RA attached to the outer base cloth 76 inflates and
deploys toward the outside of the rear chamber 70R in
the vehicle-width direction and the vehicle rear side.
Since the additional chamber 70RA is provided, an infla-
tion width (bag width; inflation range) of the side airbag
70 in the vehicle-width direction is set to be greater, in
the vehicle-width direction, outside a side surface 22A1
provided on the outside of the side wall portion 22A of
the outer side frame 22 in the vehicle-width direction than
inside the side surface 22A1 in the vehicle-width direc-
tion. That is, the side airbag 70 is configured such that
an inflation width W1 (see FIG. 2) outside the side surface
22A1 in the vehicle-width direction is greater than an in-
flation width W2 (see FIG. 2) inside the side surface 22A1
in the vehicle-width direction (W1 > W2). The side surface
22A1 is an example of "a side surface of an outer side
of an outer side frame in a vehicle-width direction" in the
invention. Hereinafter, the side surface 22A1 is referred
to as "outer side surface 22A1".
[0074] The inflation width W1 is set to be equal to or
greater than the dimension of the gap between the outer
side frame 22 and the door trim DT in the vehicle-width
direction. Accordingly, even in a state before the front
side door SD intrudes toward the inside (the inside of the
vehicle cabin) in the vehicle-width direction due to the
collision load of a side collision, the inflated and deployed
side airbag 70 (here, the rear chamber 70R including the
additional chamber 70RA) is configured to come into con-
tact with the door trim DT. FIG. 2 illustrates a state during
the inflation and deployment (the initial state of inflation
and deployment) of the side airbag 70 in a case where
the side airbag 70 is caused to inflate and deploy in a
normal state in which no side collision has occurred. In
FIG. 2, the state in which the side airbag 70 is in contact
with the seated occupant P is illustrated. However, the
side airbag 70 is not deformed by the load from the seated
occupant P. The described point is applied to FIGS. 8,
9, 14, 18, 21, and 27 in the same manner.
[0075] In the embodiment, as illustrated in FIG. 2, the
additional chamber 70RA and the rear chamber 70R in-
flate and deploy to form a single bag body in the plan
sectional view. In the inflated and deployed state, the
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peripheral length of the portion of the outer base cloth 76
forming the rear chamber 70R in the plan sectional view
is extended by the front base cloth 86 and the rear base
cloth 88 of the additional chamber 70RA (see the arrow
E in FIG. 7). As a result, the inflation range of the rear
chamber 70R including the additional chamber 70RA is
expanded toward the outside in the vehicle-width direc-
tion and the vehicle rear side such that the contact area
between the rear chamber 70R and the door trim DT is
expanded. That is, the front base cloth 86 and the rear
base cloth 88 of the additional chamber 70RA can be
regarded as excess length portions that increase the pe-
ripheral length of the outer base cloth 76 (portions of the
outer side of the base cloth of the side airbag in the in-
flated and deployed state in the vehicle-width direction)
of the side airbag 70.

Operation and Effects

[0076] Next, the operation and effects of the embodi-
ment will be described.
[0077] In the vehicle seat 10 having the above config-
uration, when the side collision ECU 62 detects a side
collision of the vehicle based on the output of the side
collision sensor 64, the inflator 56 attached to the inside
of the outer side frame 22 in the vehicle-width direction
is operated. Gas generated by the inflator 56 is supplied
into the additional chamber 70RA through the inner tube
90, is supplied into the rear chamber 70R through the
gas introduction port 84, and is further supplied into the
front chamber 70F through the communication ports 80
of the front-rear partition portion 74A. Accordingly, the
side airbag 70 inflates and deploys in the state of extend-
ing over the outer side frame 22 from the vehicle front
side in the vehicle-width direction.
[0078] In the inflated and deployed side airbag 70, the
rear chamber 70R receives a reaction force from the out-
er side frame 22 and restrains the seated occupant P
fast (presses the seated occupant P toward the inside in
the vehicle-width direction). Furthermore, in the side air-
bag 70, the additional chamber 70RA attached to the
outer base cloth 76 inflates and deploys toward the out-
side of the rear chamber 70R in the vehicle-width direc-
tion. Accordingly, the inflation width of the side airbag 70
in the vehicle-width direction is greater outside the outer
side surface 22A1 of the outer side frame 22 in the ve-
hicle-width direction than inside the outer side surface
22A1 in the vehicle-width direction. As a result, the in-
flated and deployed side airbag 70 comes into contact
with the door trim DT of the front side door SD fast, and
a reaction force from the door trim DT in addition to the
reaction force from the outer side frame 22 is applied to
the side airbag 70 fast. Accordingly, the initial occupant
restraint performance of the side airbag 70 can be further
improved.
[0079] That is, since the inflated and deployed side air-
bag 70 receives the reaction force from the door trim DT
fast as well as from the outer side frame 22, a temporary

decrease in the pressing force toward the inside in the
vehicle-width direction to be applied to the seated occu-
pant P from the side airbag 70 at the initial stage of in-
flation and deployment of the side airbag 70 is prevented
or suppressed. As a result, it becomes possible to effec-
tively apply a speed toward the inside in the vehicle-width
direction to the seated occupant P, and thus so-called
ride-down effect can be enhanced, thereby improving the
protection performance for the seated occupant P. At a
later stage of the side collision, the side airbag 70 is com-
pressed in the vehicle-width direction between the door
trim DT intruding toward the inside in the vehicle-width
direction and the seated occupant P and the side airbag
70 is thus deformed such that the front portion side of
the side airbag 70 protrudes toward the vehicle front side.
Therefore, even in the configuration in which the side
airbag 70 easily inflates and deploys to a sufficiently large
extent outward of the outer side surface 22A1 in the ve-
hicle-width direction (easily inflates in the vehicle-width
direction), the side airbag 70 can restrain the seated oc-
cupant P as in the side airbag of the related art.
[0080] Here, supplementary description for the effects
of the embodiment will be provided using a side airbag
70’ (comparative example) indicated by the two-dot chain
line in FIG. 8. The side airbag 70’ does not have the
additional chamber 70RA and the gas introduction port
84 according to the embodiment. However, the other con-
figurations thereof are the same as those of the side air-
bag 70 (see the solid line in FIG. 8) according to the
embodiment. In FIG. 8, like configurations in the side
airbag 70’ which are similar to those of the side airbag
70 are denoted by like reference numerals.
[0081] As in the embodiment, the side airbag 70’ in-
flates and deploys by receiving gas from the inflator 56
attached to the inside of the outer side frame 22 in the
vehicle-width direction, Furthermore, as in the embodi-
ment, the front chamber 70F and the rear chamber 70R
are partitioned by the front-rear partition tether 74 and
the front chamber 70F inflates and deploys later than the
rear chamber 70R. Therefore, in the side airbag 70’, the
inflation and deployment toward the outside in the vehi-
cle-width direction is delayed, and it is difficult for the side
airbag 70’ to come into contact with the door trim DT of
the front side door SD fast (see the two-dot chain line in
FIG. 8). As a result, the input of the reaction force from
the door trim DT to the side airbag 70’ is delayed, and
the pressing force toward the inside in the vehicle-width
direction to be applied to the seated occupant P from the
side airbag 70’ is temporarily decreased at the initial
stage of inflation and deployment of the side airbag 70’.
[0082] The point described above is that, in the em-
bodiment, the inflation width of the side airbag 70 (par-
ticularly the rear chamber 70R) in the vehicle-width di-
rection is expanded outward of the outer side frame 22
in the vehicle-width direction and thus the side airbag 70
easily inflates and deploys toward the outside in the ve-
hicle-width direction. Therefore, the deployment speed
of the side airbag 70 toward the outside in the vehicle-
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width direction increases, and the side airbag 70 comes
into contact with the door trim DT fast. Accordingly, the
decrease in the pressing force described above is pre-
vented or effectively suppressed.
[0083] As illustrated in FIG. 8, the side airbag 70’ in-
flates and deploys while being inclined obliquely toward
the outside in the vehicle-width direction, and thus the
front-rear partition portion 74A is inclined obliquely with
respect to the vehicle-width direction. As a result, a por-
tion of the front chamber 70F having a lower pressure
than the rear chamber is interposed between the rear
chamber 70R having a higher pressure than the front
chamber and the door trim DT and the reaction force
received by the rear chamber 70R from the door trim DT
decreases. Therefore, the seated occupant P cannot be
effectively pressed toward the inside in the vehicle-width
direction by the rear chamber 70R.
[0084] The point described above is that in the embod-
iment, as indicated by the solid line in FIG. 8, when the
side airbag 70 inflates and deploys, the peripheral length
of the portion of the outer base cloth 76 forming the rear
chamber 70R in the plan sectional view is extended by
the front base cloth 86 and the rear base cloth 88 of the
additional chamber 70RA. Accordingly, in the inflated and
deployed state of the side airbag 70, it is easy to set the
front-rear partition portion 74A to extend in the vehicle-
width direction in the plan sectional view of the front-rear
partition portion 74A. As a result, a portion of the front
chamber 70F having a lower pressure than the rear
chamber is prevented from being interposed between
the rear chamber 70R having a higher pressure than the
front chamber and the door trim DT and it becomes pos-
sible to effectively press the seated occupant P toward
the inside in the vehicle-width direction by the rear cham-
ber 70R.
[0085] As described above, in the embodiment, in the
configuration in which the gas generating device 54 is
attached to the inside of the outer side frame 22 in the
vehicle-width direction in the seat back 16, the initial oc-
cupant restraint performance of the side airbag 70 can
be further improved. In the embodiment, since the addi-
tional chamber 70RA is configured to be attached to the
outer base cloth 76 of the side airbag 70, the side airbag
70 can be caused to inflate and deploy to a sufficiently
large extent toward the outside in the vehicle-width di-
rection with a simple configuration. Furthermore, since a
simple configuration in which the first end edge portions
86A, 88A of the front base cloth 86 and the rear base
cloth 88 of the additional chamber 70RA are sewn to the
edge portion of the gas introduction port 84 and the outer
peripheral portions of the front base cloth 86 and the rear
base cloth 88 excluding first end edge portions 86A, 88A
are sewn to each other is achieved, the manufacturing
of the additional chamber 70RA is easy.
[0086] In the embodiment, as illustrated in FIG. 3, the
side airbag 70 is stored in the outer side portion 16A in
a state in which the side airbag 70 extends over the outer
side frame 22 from the vehicle front side in the vehicle-

width direction and the portion including the front cham-
ber 70F is folded outward of the outer side frame 22 in
the vehicle-width direction (on the opposite side of the
outer side frame 22 from the seated occupant P). Ac-
cordingly, mounting of the side airbag 70 in the seat back
16 which is set to have a relatively narrow gap between
the outer side frame 22 and the seated occupant P is
facilitated.
[0087] Furthermore, in the embodiment, the front
chamber 70F in the state in which inflation and deploy-
ment is completed restrains the front portions of the chest
C and the abdomen B of the seated occupant P. The rear
chamber 70R in the state in which inflation and deploy-
ment is completed restrains the rear portions of the chest
C and the abdomen B of the seated occupant P and the
front portion and the rear portion of the waist L of the
seated occupant P. That is, the rear chamber 70R which
inflates and deploys faster at a higher pressure than the
front chamber 70F while receiving a reaction force toward
the inside in the vehicle-width direction from the outer
side frame 22 restrains (presses toward the inside in the
vehicle-width direction) a wide range from the chest C to
the waist L of the seated occupant P. Accordingly, a
pressing force toward the inside in the vehicle-width di-
rection is easily exerted on the center of gravity of the
seated occupant (dummy) P. Moreover, since the rear
chamber 70R presses the front portion and the rear por-
tion of the waist L of the seated occupant P, compared
to a case where the rear portion of the waist L is solely
pressed by the rear chamber, the pressing direction of
the waist L is likely to follow the vehicle-width direction.
From the above description, it becomes possible to ef-
fectively move the seated occupant P toward the inside
in the vehicle-width direction.
[0088] In the embodiment, the enclosing member 82
locked to the outer side frame 22 normally surrounds the
side airbag 70 stored in the outer side portion 16A in the
plan sectional view of the seat back 16. Accordingly, the
portion including the front chamber 70F side in the side
airbag 70 in the stored state, that is, the outer storage
portion 70B folded outward of the outer side frame 22 in
the vehicle-width direction, can be held in the folded state
with a simple configuration. Moreover, since the weak
portion 82W which breaks by the inflation pressure of the
side airbag 70 is formed in the enclosing member 82, it
is possible to allow the side airbag 70 to inflate and deploy
with a simple configuration.
[0089] In addition, since the enclosing member 82 is
formed of a resin or a cloth impregnated with a resin,
compared to a case where the enclosing member 82 is
formed of a cloth, paper, or the like, the folded state of
the side airbag 70 can be firmly held. In addition, since
the folded state of the side airbag 70 can be held by the
enclosing member 82 before the airbag module 52 is
assembled to the outer side frame 22, the assembly of
the airbag module 52 to the outer side frame 22 is im-
proved. Furthermore, since it is difficult for the load from
the seated occupant P in the normal state to be applied
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to the side airbag 70 in the stored state, the folded state
of the side airbag 70 can be maintained in the initial state
of assembly over a long period of time.
[0090] In the embodiment, as illustrated in FIG. 3, in
the side airbag 70 stored in the outer side portion 16A,
the outer storage portion 70B positioned outward of the
outer side frame 22 in the vehicle-width direction is dis-
posed to be biased toward the vehicle front side from the
inner storage portion 70A positioned inward of the outer
side frame 22 in the vehicle-width direction. Accordingly,
the outer storage portion 70B of the side airbag 70, that
is, the portion folded outward of the outer side frame 22
in the vehicle-width direction easily inflate and deploy
toward the vehicle front side. Furthermore, since the side
airbag 70 in the stored state has an outer shape along
the surface of the outer side portion 16A on the seated
occupant P side in the plan sectional view of the seat
back 16, the mountability of the side airbag 70 in the seat
back 16 which is set to have a relatively narrow gap be-
tween the outer side frame 22 and the seated occupant
P is not deteriorated. Moreover, since the outer storage
portion 70B is positioned closer to the vehicle front side
than the nut 60, the outer storage portion 70B does not
become an obstacle when the inflator 56 is fastened and
fixed to the outer side frame 22.
[0091] In the embodiment, the upper surface of the side
airbag 70 in the state in which inflation and deployment
is completed becomes the inclined surface 70U having
a descending gradient toward the vehicle front side. The
inclined surface 70U presses the upper arm A of the seat-
ed occupant P from the vehicle rear side such that the
upper arm A can be pushed toward the upper side of the
vehicle. As a result, it is difficult for the upper arm A to
be interposed between the chest C of the seated occu-
pant P and the side airbag 70 and thus, the chest C is
less likely to receive the load from the upper arm A.
[0092] Furthermore, in the embodiment, the front por-
tion side of the waist restraint portion 70R2 provided in
the rear chamber 70R inflates and deploys into a shape
in which the dimensions in the vehicle up-down direction
decrease toward the vehicle front side. Therefore, in a
case where the rear chamber 70R having a higher pres-
sure than the front chamber inflates and deploys in a
state in which the occupant is positioned at an inappro-
priate position (out of position (OOP)) on the front side
of the vehicle in the outer side portion 16A, the load ap-
plied to the occupant can be reduced. Therefore, so-
called OOP performance can be improved.
[0093] Next, other embodiments of the invention will
be described. The same configurations and actions as
those of the first embodiment are denoted by the same
reference numerals as those of the first embodiment, and
the description thereof will be omitted. In FIGS. 9 to 28
used for the following description, there may be cases
where some reference numerals are omitted from the
viewpoint of ease of illustration of the drawings.

Second Embodiment

[0094] FIG. 9 is a plan sectional view illustrating the
inflated and deployed state of the side airbag 70 in the
vehicle seat 100 provided with a side airbag device ac-
cording to a second embodiment of the invention. The
second embodiment has basically the same configura-
tion as the first embodiment, but an additional chamber
70RB provided in the side airbag 70 is different from the
additional chamber 70RA according to the first embodi-
ment.
[0095] As illustrated in FIGS. 9 and 11 to 13, the addi-
tional chamber 70RB has a pair of right base cloth 104
and left base cloth 102 arranged in the right-left direction
(thickness direction; width direction) of the side airbag
70. The right base cloth 104 and the left base cloth 102
are formed of the same cloth material as the outer base
cloth 76 and the like and are formed in a substantially
long rectangular shape having the up-down direction of
the side airbag 70 as their longitudinal direction. The out-
er peripheral portions of the base cloth 104, 102 are sewn
to each other at sewn portion T9 (not illustrated in FIG.
11). Accordingly, the additional chamber 70RB is formed
in an elongated bag shape having the up-down direction
of the side airbag 70 as its longitudinal direction. The
additional chamber 70RB is formed to have a smaller
capacity than the rear chamber 70R.
[0096] In the right base cloth 104 of the right base cloth
104 and the left base cloth 102, which is in contact with
the outer base cloth 76, a gas introduction port 106 is
formed at a position overlapping the gas introduction port
84 formed in the outer base cloth 76. Like the gas intro-
duction port 84, the gas introduction port 106 is formed
in an elliptical shape having the up-down direction of the
side airbag 70 as its major axis and is formed to overlap
the gas introduction port 84. In addition, the edge portion
of the gas introduction port 106 in the right base cloth
104 and the edge portion of the gas introduction port 84
in the outer base cloth 76 are sewn to each other at sewn
portions T10. Accordingly, the additional chamber 70RB
is attached to the portion of the outer base cloth 76 form-
ing the front portion side of the rear chamber 70R. The
inside of the additional chamber 70RB communicates
with the inside of the rear chamber 70R via the gas in-
troduction ports 84, 106 and the rear chamber 70R is
configured to be expanded by the additional chamber
70RB. Like the additional chamber 70RA, the additional
chamber 70RB can be regarded as a part of the rear
chamber 70R. However, in the embodiment, for conven-
ience of description, there may be cases where the ad-
ditional chamber 70RB and the rear chamber 70R are
distinguished from each other.
[0097] In the additional chamber 70RB and the rear
chamber 70R, an inner tube 108 (not illustrated in the
figures other than FIG. 12) is disposed in a state of ex-
tending over the inside of the additional chamber 70RB
and the inside of the rear chamber 70R. For example,
the inner tube 108 is formed by sewing the same cloth
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material as the outer base cloth 76 and the like in a tubular
shape. The inner tube 108 disposed in the additional
chamber 70RB extends toward the rear end side of the
additional chamber 70RB and is sewn together to the
rear end portion of the additional chamber 70RB at sewn
portions T9. In a first end side (intermediate portion) of
the inner tube 108 disposed in the additional chamber
70RB, a pair of front and rear gas ejecting ports 110, 112
which cause the inside of the inner tube 108 and the
inside of the additional chamber 70RB to communicate
with each other are formed. A second end side of the
inner tube 108 is disposed in the rear chamber 70R and
accommodates the inflator 56 (not illustrated in FIG. 13)
and the retainer 58 (see FIG. 3: not illustrated in the other
figures) therein.
[0098] In the side airbag 70 having the above config-
uration, when the inflator 56 is operated, gas generated
by the inflator 56 is ejected from the front and rear gas
ejecting ports 110, 112 toward the front and rear sides
of the additional chamber 70RB through the inner tube
108, is supplied into the rear chamber 70R through the
gas introduction ports 84, 106, and is further supplied
into the front chamber 70F through the communication
ports 80 of the front-rear partition portion 74A. Accord-
ingly, the side airbag 70 inflates and deploys in a state
of extending over the outer side frame 22 from the vehicle
front side in the vehicle-width direction and the additional
chamber 70RB inflates and deploys toward the outside
of the rear chamber 70R in the vehicle-width direction.
Accordingly, the inflation width of the side airbag 70 in
the vehicle-width direction is set to be greater outside the
outer side surface 22A1 of the outer side frame 22 in the
vehicle-width direction than inside the outer side surface
22A1 in the vehicle-width direction.
[0099] In the inflated and deployed state, the peripheral
length of the portion of the outer base cloth 76 forming
the rear chamber 70R in the plan sectional view is ex-
tended by the right base cloth 104 and the left base cloth
102 of the additional chamber 70RB (see the arrow E in
FIG. 13). As a result, the inflation range of the rear cham-
ber 70R including the additional chamber 70RB is ex-
panded toward the outside in the vehicle-width direction
and the vehicle rear side such that the contact area be-
tween the rear chamber 70R and the door trim DT is
expanded.
[0100] Also in the second embodiment, basically the
same actions and effects as the first embodiment can be
obtained. Moreover, in the second embodiment, since
the edge portion of the gas introduction port 106 formed
in the right base cloth 104 of the right base cloth 104 and
the left base cloth 102 is configured to be sewn to the
edge portion of the gas introduction port 84 formed in the
outer base cloth 76 of the side airbag 70, compared to
the first embodiment, the inflation width of the additional
chamber 70RB in the vehicle-width direction is easily se-
cured. Therefore, it is easy to partially increase the en-
ergy absorption stroke of the side airbag 70.

Third Embodiment

[0101] FIG. 14 is a plan sectional view illustrating the
inflated and deployed state of the side airbag 70 in a
vehicle seat 120 provided with a side airbag device ac-
cording to a third embodiment of the invention. In the side
airbag 70 according to the third embodiment, the addi-
tional chamber 70RA and the gas introduction port 84
according to the first embodiment are not provided. In-
stead, in the third embodiment, the side airbag 70 is at-
tached to the outer side frame 22 in a different manner
from that of the first embodiment (see FIGS. 14 and 15).
Accordingly, the inflation width of the side airbag 70 in
the vehicle-width direction is set to be greater outside the
outer side surface 22A1 of the outer side frame 22 in the
vehicle-width direction than inside the outer side surface
22A1 in the vehicle-width direction. This will be described
in detail below.
[0102] As in the first embodiment, the side airbag 70
according to the embodiment includes the outer base
cloth 76 and the inner base cloth 78. The outer base cloth
76 and the inner base cloth 78 are formed to have the
same size and shape (see FIG. 16A). The above-de-
scribed points are the same as those of the first embod-
iment. However, in the third embodiment, the stud bolt
56A of the inflator 56 penetrates through the rear end
portion of the inner base cloth 78. When the inflator 56
is attached to the outer side frame 22, the inflator 56 is
rotated in the direction of the arrow R shown in FIG. 16B
such that the stud bolt 56A is directed outward in the
vehicle-width direction as illustrated in FIG. 16C. In this
posture, the inflator 56 is fastened and fixed to the outer
side frame 22 by using the stud bolt 56A and the nut 60
(see FIG. 16D).
[0103] In FIGS. 16A to 16D, illustration of the front-rear
partition tether 74 is omitted, In FIGS. 16A to 16D, for
ease of understanding of the description, the deployed
state of the side airbag 70 is illustrated. However, in re-
ality, the inflator 56 is fastened and fixed to the outer side
frame 22 while the side airbag 70 is in a folded state. As
in the first embodiment, the stud bolt 56A of the inflator
56 indicated by the two-dot chain line (imaginary line) in
FIG. 16A penetrates through the rear end portion of the
outer base cloth 76.
[0104] In the third embodiment, in the side airbag 70,
the range indicated by the arrow E in FIG. 16A is set as
an outer excess length portion 70E. The outer excess
length portion 70E is constituted by a portion (rear end
portion) of the outer base cloth 76 and a portion (rear end
portion) of the inner base cloth 78. Since the outer excess
length portion 70E is set in the side airbag 70, in the plan
sectional view of the side airbag 70 in the inflated and
deployed state, the peripheral length of the side airbag
70 is greater outside the outer side surface 22A1 of the
outer side frame 22 in the vehicle-width direction than
inside the outer side surface 22A1 in the vehicle-width
direction (see FIG. 14). Accordingly, the inflation width
of the side airbag 70 in the vehicle-width direction is set
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to be greater outside the outer side surface 22A1 of the
outer side frame 22 in the vehicle-width direction than
inside the outer side surface 22A1 in the vehicle-width
direction (W1 > W2 in FIG. 14).
[0105] Therefore, also in the third embodiment, simi-
larly to the first embodiment, the inflated and deployed
side airbag 70 easily receives a reaction force from the
door trim DT fast, and thus the initial occupant restraint
performance of the side airbag 70 is improved. In the
third embodiment, compared to the configuration in which
the stud bolt 56A of the inflator 56 penetrates through
the rear end portion of the outer base cloth 76 (see the
side airbag 70’ indicated by the two-dot chain line in FIGS.
14 and 15), the inflation range of the side airbag 70 is
expanded outward of the outer side frame 22 in the ve-
hicle-width direction and is contracted inside the outer
side frame 22 in the vehicle-width direction. Accordingly,
the seated occupant P is less likely to receive an exces-
sive load from a portion of the side airbag 70 that inflates
and deploys inward of the outer side frame 22 in the ve-
hicle-width direction. Furthermore, in the third embodi-
ment, since the side airbag 70 is manufactured by using
the outer base cloth 76 and the inner base cloth 78 having
the same size and shape, the side airbag 70 which easily
inflates and deploys to a sufficiently large extent toward
the outside in the vehicle-width direction can be manu-
factured by using an existing side airbag.
[0106] In the third embodiment, the configuration in
which the outer base cloth 76 and the inner base cloth
78 are formed to have the same size and shape is em-
ployed. However, the invention is not limited thereto. That
is, a configuration in which the outer base cloth is formed
to be larger than the inner base cloth and a portion of the
outer base cloth is regarded as the outer excess length
portion may be employed.

Fourth Embodiment

[0107] FIG. 17 is a side view of an inflated and de-
ployed state of a side airbag 132 in a vehicle seat 130
provided with a side airbag device according to a fourth
embodiment of the invention. In the fourth embodiment,
the configuration of the side airbag 132 is different from
that of the side airbag 70 according to the first embodi-
ment. The side airbag 132 includes a front base cloth
134 and a rear base cloth 136 arranged in the vehicle
front-rear direction in the inflated and deployed state. The
front base cloth 134 and the rear base cloth 136 are
formed by cutting the same cloth material as the outer
base cloth 76 according to the first embodiment and the
like into a long rectangular shape. The front base cloth
134 and the rear base cloth 136 are formed to have the
same size and shape. As the base cloth 134, 136 are
sewn to each other at sewn portions T11, T12 illustrated
in FIG. 18 and sewn portions (not illustrated), the side
airbag 132 is formed in an elongated bag shape.
[0108] In the rear portion of the side airbag 132, a dif-
fuser 138 which is made of cloth and has a bottomed

tubular shape with an opening 140 at its upper end portion
is disposed. The diffuser 138 is formed by sewing the
same cloth material as the outer base cloth 76 according
to the first embodiment and the like into the bottomed
tubular shape, and is disposed in the up-down direction
of the side airbag 132 as its axial direction. Reference
numerals T13, T14 illustrated in FIGS. 18 and 19 denote
sewn portions formed by sewing the cloth material form-
ing the diffuser 138 to the rear base cloth 136, and a
portion of the diffuser 138 is formed of a portion of the
rear base cloth 136. The diffuser 138 is configured to be
folded together with the side airbag 132 and accommo-
dated in the outer side portion 16A.
[0109] The gas generating device 54 is accommodat-
ed in the upper portion side of the diffuser 138. As illus-
trated in FIG. 18, the stud bolt 56A of the inflator 56 in-
cluded in the gas generating device 54 penetrates
through the diffuser 138, the rear base cloth 136, and the
side wall portion 22A of the outer side frame 22 from the
inside in the vehicle-width direction and is screwed to the
nut 60. Accordingly, the side airbag 132 is fastened and
fixed to the inner side surface of the side wall portion 22A
in the vehicle-width direction using the inflator 56. A plu-
rality of (here, three) gas ejecting ports (openings) 142
is formed along the axial direction of the diffuser 138 on
the upper portion side of the diffuser 138. Therefore,
when the inflator 56 is operated, gas generated by the
inflator 56 in the diffuser 138 is ejected from the openings
140 of the upper end portion of the diffuser 138 and the
gas ejecting ports 142 into the side airbag 132. Accord-
ingly, the diffuser 138 and the side airbag 132 are con-
figured to inflate and deploy.
[0110] Specifically, as illustrated in FIG. 17, the side
airbag 132 inflates and deploys in a long rectangular
shape having the up-down direction of the seat back 16
as its longitudinal direction as viewed in the vehicle-width
direction and restrains portions from the shoulder S to
the waist L of the seated occupant P. The gas ejecting
ports 142 are set to face the outside in the vehicle-width
direction in a state in which the diffuser 138 is inflated
and deployed. Accordingly, gas generated by the inflator
56 in the diffuser 138 is ejected from the gas ejecting
ports 142 toward the outside in the vehicle-width direc-
tion. In the inflated and deployed state of the side airbag
132, a front extension portion 138A which extends toward
the vehicle front side is provided in the lower end portion
of the diffuser 138 positioned at the height of the waist L
of the seated occupant P. The front extension portion
138A is formed to inflate and deploy so as to overlap the
front portion and the rear portion of the waist L of the
seated occupant P as viewed in the vehicle-width direc-
tion.
[0111] Furthermore, the side airbag 132 includes a
strap (extension member; not illustrated in FIG. 17) 146
illustrated in FIGS. 18 and 19. For example, the strap
146 is formed by cutting the same cloth material as the
outer base cloth 76 into a substantially rectangular
shape. A first end portion (first end edge portion) of the
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strap 146 is sewn to the rear base cloth 136 at the sewn
portion T14 described above. The sewn portion T14 is
set to the outer side surface of the side airbag 132 in the
inflated and deployed state in the vehicle-width direction
(here, the portion of the outer side of the rear base cloth
136 in the vehicle-width direction). A second end portion
(second end edge portion) of the strap 146 overlaps the
outer side surface of the side wall portion 22A of the outer
side frame 22 in the vehicle-width direction, and the stud
bolt 56A of the inflator 56 penetrates through the second
end portion of the strap 146 and is screwed to the nut
60. Accordingly, the second end portion of the strap 146
is fastened (fixed) to the outer side frame 22 using the
stud bolt 56A and the nut 60. The strap 146 is configured
to extend during the inflation and deployment of the side
airbag 132 so as to pull the outer side surface of the side
airbag 132 in the vehicle-width direction (here, the outer
portion of the rear base cloth 136 in the vehicle-width
direction) toward the vehicle rear side. A bracket to which
the second end portion of the strap 146 is locked or fixed
may also be configured to be attached to the outer side
frame 22. In this case, the bracket is regarded as a portion
of the "outer side frame" in the invention. The other con-
figurations in the fourth embodiment are the same as
those of the first embodiment.
[0112] In the fourth embodiment, when the side airbag
132 inflates and deploys, the strap 146 in which the first
end portion is sewn to the outer side surface of the side
airbag 132 in the vehicle-width direction and the second
end portion is locked to the outer side frame 22 extends
such that the outer side surface of the side airbag 132 in
the vehicle-width direction is pulled toward the vehicle
rear side. Accordingly, the inflation width of the side air-
bag 132 in the vehicle-width direction is greater outside
the outer side surface 22A1 of the outer side frame 22 in
the vehicle-width direction than inside the outer side sur-
face 22A1 in the vehicle-width direction (W1 > W2 in FIG.
18). Therefore, also in the fourth embodiment, similarly
to the first embodiment, the inflated and deployed side
airbag 132 easily receives a reaction force from the door
trim DT fast, and thus the initial occupant restraint per-
formance of the side airbag 70 is improved.
[0113] Furthermore, since the side airbag 132 is forci-
bly inflated and deployed toward the outside in the vehi-
cle-width direction by the strap 146, it is easy to cause
the side airbag 132 to inflate and deploy to a sufficiently
large extent toward the outside in the vehicle-width di-
rection. The deployment behavior of the side airbag 132
can be stabilized by the tension of the strap 146.
[0114] Furthermore, in the fourth embodiment, the side
airbag 132 is configured to be formed in a bag shape by
sewing the front base cloth 134 and the rear base cloth
136 arranged in the vehicle front-rear direction in the in-
flated and deployed state. Here, for example, a general
side airbag is configured to be formed in a bag shape by
sewing a pair of sheets of base cloth arranged in the
vehicle-width direction in the inflated and deployed state
and thus easily inflates and deploys in the vehicle front-

rear direction in the plan view. Contrary to this, the side
airbag 132 according to the embodiment easily inflates
and deploys in the vehicle-width direction in the plan view,
and thus the side airbag 132 easily inflates and deploys
between the seated occupant P and the door trim DT
within a short period of time.
[0115] In the fourth embodiment, the diffuser 138 which
is made of cloth and has a bottomed tubular shape with
the opening 140 at its upper end portion is disposed in
the rear portion of the side airbag 132, and the inflator
56 is accommodated in the diffuser 138. Therefore, when
the inflator 56 is operated, the diffuser 138 inflates and
deploys fast at a high pressure. As described above,
since the diffuser 138 which inflates and deploys fast at
a high pressure is provided in the side airbag 132, a re-
gion that reaches a high pressure can be easily adjusted
by setting the size or shape of the diffuser 138. As a
result, for example, the harmfulness to the seated occu-
pant P can be further reduced.
[0116] Furthermore, the front extension portion 138A
which extends toward the vehicle front side is provided
in the lower end portion of the diffuser 138 positioned at
the height of the waist L of the seated occupant P in the
inflated and deployed state of the side airbag 132. Ac-
cordingly, a relatively wide range of the waist L of the
seated occupant P can be restrained fast by the diffuser
138 having a high pressure. In addition, even in a case
where the side airbag 132 and the diffuser 138 inflate
and deploy in a state in which the seated occupant P is
located at an inappropriate position which is the inflation
and deployment region of the side airbag 132, the waist
L of the seated occupant P that has relatively high load
resistance receives a load from the diffuser 138, and thus
so-called OOP performance (the ability to further reduce
the harmfulness to the seated occupant at the inappro-
priate position) can be favorably secured.
[0117] In the fourth embodiment, gas generated by the
inflator 56 in the side airbag 132 is ejected upward from
the openings 140 at the upper end portion of the diffuser
138 and is ejected toward the outside in the vehicle-width
direction from the gas ejecting ports 142 formed in the
diffuser 138 (see the arrow G in FIG. 18). Accordingly,
the side airbag 132 easily inflates and deploys fast toward
the outside in the vehicle-width direction. Therefore, the
effect of making the side airbag 132 come into contact
with the door trim DT fast can be further improved. Fur-
thermore, since the gas ejected from the gas ejecting
ports 142 is ejected toward the opposite side from the
seated occupant P, the safety of the seated occupant P
can be favorably secured.
[0118] In addition, in the fourth embodiment, the side
airbag 132 is configured to include the front base cloth
134 and the rear base cloth 136 but is not limited thereto.
That is, as illustrated in FIGS. 20A to 20C, a configuration
in which the strap 146 is added to the side airbag 70
having the outer base cloth 76 and the inner base cloth
78 may be employed. The first end portion of the strap
146 is sewn to the intermediate portion of the outer base
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cloth 76 in the front-rear direction at the sewn portion
T14. A J-shaped hook 146A is attached to the second
end portion of the strap 146. As illustrated in FIG. 20C,
the hook 146A is hooked on the tip end portion of the
rear flange portion 22C of the outer side frame 22. Ac-
cordingly, the second end portion of the strap 146 is con-
figured to be locked to the outer side frame 22 via the
hook 146A. In the modification example described above,
as in the fourth embodiment, the side airbag 70 can be
forcibly inflated and deployed toward the outside in the
vehicle-width direction by the tension of the strap 146
(see FIG. 20C) and thus it is easy to cause the side airbag
70 to inflate and deploy to a sufficiently large extent to-
ward the outside in the vehicle-width direction.

Fifth Embodiment

[0119] FIG. 21 is a plan sectional view illustrating the
inflated and deployed state of a side airbag 152 in a ve-
hicle seat 150 provided with a side airbag device accord-
ing to a fifth embodiment of the invention. Since the side
airbag 152 is configured to include elements common to
the side airbag 132 according to the fourth embodiment,
like elements are denoted by like reference numerals,
the detailed descriptions thereof will be omitted, and dif-
ferences will be mainly described in detail.
[0120] Like the side airbag 132 according to the fourth
embodiment, the side airbag 152 has a configuration in
which the front base cloth 134 and the rear base cloth
136 are sewn to each other to be formed in a bag shape.
Like the side airbag 132 according to the fourth embod-
iment, the side airbag 152 includes a diffuser 154 pro-
vided with the gas ejecting ports 142 and the strap 146.
However, unlike the diffuser 138 according to the fourth
embodiment, the diffuser 154 according to the fifth em-
bodiment is formed in a tubular shape provided with
openings (not illustrated) in both the upper and lower end
portions and is disposed in the rear portion of the side
airbag 152 in a posture in which the axial direction thereof
follows the up-down direction of the side airbag 152. In
the side airbag 152, the rear base cloth 136 is formed to
be longer than the front base cloth 134 in the plan sec-
tional view by an excess length portion 136A (see FIG.
22) provided in the rear base cloth 136. The excess length
portion 136A is formed as a pleat 156 which protrudes
toward the inside of the side airbag 152 and extends in
the up-down direction of the side airbag 152, and the
outer side frame 22 is configured to be fitted into the pleat
156 from the vehicle rear side. Hereinafter, a method of
manufacturing the side airbag 152 will be described.
[0121] In FIGS. 23 to 26, the front base cloth 134, the
rear base cloth 136, the strap 146, and the diffuser 154
are respectively illustrated in plan development views.
As illustrated in FIG. 23, in the center portion of the front
base cloth 134 in the width direction (the right-left direc-
tion in FIG. 23), a crease L1 for folding the front base
cloth 134 in half is set along the up-down direction of the
front base cloth 134. Similarly, as illustrated in FIG. 24,

in the vicinity of the center portion of the rear base cloth
136 in the width direction (the right-left direction in FIG.
24), a crease L2 for folding the rear base cloth 136 in half
is set along the up-down direction of the rear base cloth
136. As illustrated in FIG. 24, in the vicinity of the center
portion of the rear base cloth 136 in the width direction
(the right-left direction in FIG. 24) and in the vicinity of
the center portion thereof in the up-down direction, a pair
of upper and lower bolt insertion holes 158 through which
the stud bolts 56A of the inflator 56 are inserted are
formed. Furthermore, the excess length portion 136A is
provided on a first side of the rear base cloth 136 (the
left side in FIG. 24) in the width direction via the crease
L2. Accordingly, the first side of the rear base cloth 136
in the width direction via the crease L2 is formed to be
wider than a second side thereof in the width direction
via the crease L2.
[0122] First end portions of the front base cloth 134
and the rear base cloth 136 in the width direction are
sewn to each other at the sewn portion T11, and second
end portions thereof in the width direction are sewn to
each other at the sewn portion T12. In addition, the front
base cloth 134 and the rear base cloth 136 are folded in
half at the creases L1, L2 respectively and are over-
lapped. First end portions of the front base cloth 134 and
the rear base cloth 136 in the longitudinal direction are
sewn to each other at a sewn portion T15, and second
end portions of the front base cloth 134 and the rear base
cloth 136 in the longitudinal direction are sewn to each
other at a sewn portion T16. At this time, the excess
length portion 136A of the rear base cloth 136 is folded
along creases L3 to L6 illustrated in FIG. 24 and then the
sewn portions T15, T16 are formed such that the excess
length portion 136A is formed as the pleat 156. Specifi-
cally, when viewed from the outside of the side airbag
152, the creases L3, L6 are formed as mountain folds,
and the creases L4, L5 are formed as valley folds. Ac-
cordingly, the pleat that protrudes toward the inside of
the side airbag 152 and extends in the up-down direction
of the side airbag 152 is formed.
[0123] The strap 146 illustrated in FIG. 25 is sewn to
the rear base cloth 136 at a sewn portion T17 illustrated
in FIGS. 24 and 25. For example, the sewing is performed
before the front base cloth 134 and the rear base cloth
136 are sewn to each other. The diffuser 154 illustrated
in FIG. 26 is rounded in a tubular shape and is sewn at
a sewn portion T18. For example, the diffuser 154 is in-
serted into the side airbag 152 along with the gas gen-
erating device 54 before the sewn portions T15, T16 are
formed and the side airbag 152 is formed in the bag
shape. In the diffuser 154, a pair of upper and lower bolt
insertion holes 160 through which the stud bolts 56A of
the inflator 56 are inserted is formed, and the stud bolts
56A inserted through the upper and lower bolt insertion
holes 160 are inserted through the upper and lower bolt
insertion holes 158 formed in the rear base cloth 136.
Thereafter, the side airbag 152 is folded together with
the diffuser 154 and the strap 146 to form a side airbag
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module, and the side airbag module is fastened and fixed
to the outer side frame 22 using the stud bolts 56A and
the nuts 60. At this time, the outer side frame 22 is con-
figured to be fitted (inserted) into the pleat 156 of the
folded side airbag 152 from the vehicle rear side.
[0124] In addition, in FIGS. 21, 22, the configuration in
which the strap 146 is locked to the outer side frame 22
by the hook 146A described above is illustrated. Howev-
er, the strap 146 is not limited thereto. That is, a config-
uration in which the strap 146 is locked to the outer side
frame 22 by inserting the stud bolts 56A through a pair
of upper and lower bolt insertion holes 162 illustrated in
FIG. 25 (see the strap 146 illustrated in FIG. 18) may
also be employed. In the fifth embodiment, the other con-
figurations are basically the same as those of the fourth
embodiment. The side airbag 132 according to the fourth
embodiment does not include the pleat 156 (the excess
length portion 136A). However, the other points in the
configurations and the manufacturing method are com-
mon to those of the side airbag 152 according the em-
bodiment.
[0125] Also in the fifth embodiment, basically the same
actions and effects as the fourth embodiment are exhib-
ited. Moreover, in the fifth embodiment, the outer side
frame 22 is fitted into the pleat 156 formed in the rear
base cloth 136 of the side airbag 152 from the vehicle
rear side. Accordingly, the side airbag 152 that inflates
and deploys in the state of extending over the outer side
frame 22 from the vehicle front side in the vehicle-width
direction easily inflates toward the vehicle rear side and
the outside in the vehicle-width direction outside the outer
side frame 22 in the vehicle-width direction. Therefore,
the side airbag 152 easily comes into contact with the
door trim DT faster.
[0126] In the configuration in which the side airbag
module (the folded side airbag and the inflator) is dis-
posed solely outward of the outer side frame 22 in the
vehicle-width direction (outer airbag), at the initial stage
of inflation and deployment of the side airbag, it is difficult
for the load applied from the side airbag to the seated
occupant (hereinafter, referred to as "restraint load") to
increase. This is because, in the outer airbag in which
the inflator is disposed outward of the outer side frame
in the vehicle-width direction, the side airbag has a di-
rectivity to inflate and deploy toward the outside in the
vehicle-width direction, the restraint load is not applied
to the seated occupant (there is no-load inflation and de-
ployment) until the side airbag that is inflated and de-
ployed toward the outside in the vehicle-width direction
once inflates and deploys toward the inside in the vehicle-
width direction.
[0127] On the other hand, in a configuration in which
the side airbag module is disposed solely inward of the
outer side frame 22 in the vehicle-width direction (inner
airbag), although the restraint load increases fast imme-
diately after the inflation and deployment of the side air-
bag, the restraint load then temporarily decreases. This
is because a reaction force from the vehicle body side

portion to the side airbag is not obtained until the vehicle
body side portion intrudes toward the inside in the vehi-
cle-width direction due to a collision load.
[0128] Contrary to this, in the fifth embodiment, as de-
scribed above, immediately after the inflation and deploy-
ment of the side airbag 152, the side airbag 152 receives
a reaction force fast from both the outer side frame 22
and the door trim DT (vehicle body side portion), and the
restraint load continuously increases from the initial stage
of the inflation and deployment of the side airbag 152 to
a late stage of the inflation and deployment. As a result,
the above-described problems in the outer airbag and
the inner airbag can be solved. The excellent effects de-
scribed above are common to the first to fourth embod-
iments described above.
[0129] In the fifth embodiment, the configuration in
which the diffuser 154 (inner baffle) is provided in the
single chamber type side airbag 152 is employed. How-
ever, the side airbag 152 is not limited thereto. As in a
modification example illustrated in FIG. 27, a side airbag
152’ may be configured as a two chamber type side air-
bag. The side airbag 152’ according to the modification
example described above includes a front-rear partition
tether 164 provided between the front base cloth 134 and
the rear base cloth 136. The front-rear partition tether
164 is joined to the front base cloth 134 and the rear base
cloth 136 at joints (the sewn portions T11, T12) between
the front base cloth 134 and the rear base cloth 136. The
front-rear partition tether 164 is provided with communi-
cation ports (openings) (not illustrated). The side airbag
152’ also exhibits basically the same actions and effects
as those of the fifth embodiment. In the side airbag 152’,
the front base cloth 134 and the rear base cloth 136 can
be joined together (sewn together) with the front-rear par-
tition tether 164, Therefore, the side airbag 152 divided
into the two front and rear chambers by the front-rear
partition tether 164 can be easily manufactured.
[0130] The side airbag 70 according to the first to third
embodiments is configured such that the outer base cloth
76 and the inner base cloth 78 arranged in the vehicle-
width direction in the inflated and deployed state are
joined to each other. However, the invention is not limited
thereto. That is, the side airbag 70 according to the first
to third embodiments may also be formed in a bag shape
by joining the front base cloth and the rear base cloth
arranged in the vehicle front-rear direction to each other
in the inflated and deployed state.
[0131] In the side airbag 70 according to the first to
third embodiments, the diffuser 154 according to the fifth
embodiment may be provided and the inflator 56 may be
configured to be accommodated in the diffuser 154. In
this case, gas generated by the inflator 56 in the side
airbag 70 is ejected upward and downward from the up-
per and lower openings of the diffuser 154 and is ejected
toward the outside in the vehicle-width direction from the
gas ejecting ports 142. Accordingly, the side airbag 70
easily inflates and deploys fast toward the outside in the
vehicle-width direction. Since the gas ejected from the
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gas ejecting ports 142 is ejected toward the opposite side
from the seated occupant P, the safety of the seated oc-
cupant P can be favorably secured. In a case where the
diffuser 154 is provided in the side airbag 70 according
to the first embodiment or the second embodiment, the
inner tube 90 or the inner tube 108 is omitted.
[0132] Besides, the invention can be implemented with
various modifications without departing from the gist
thereof. The scope of the invention is not limited to each
of the embodiments.

Claims

1. A vehicle seat (10) with a side airbag device, the
vehicle seat (10) comprising:

a gas generating device (54) attached to an in-
ner side of an outer side frame (22) in a vehicle-
width direction, the outer side frame (22) being
disposed in a side portion (16A) on an outside
of a seat back (16) in the vehicle-width direction;
a side airbag (70) which inflates and deploys to
expand over the outer side frame (22) from a
vehicle front side of the outer side frame in the
vehicle-width direction by receiving gas from the
gas generating device (54) accommodated in
the side airbag (70); and
an inflation width expansion portion (70RA)
which is provided in the side airbag (70) and
causes an inflation width of the side airbag (70)
in the vehicle-width direction to be greater out-
side a side surface (22A1) provided on an out-
side of the outer side frame (22) in the vehicle-
width direction than inside the side surface
(22A1).

2. The vehicle seat (10) according to claim 1, wherein
the inflation width expansion portion (70RA) is an
additional chamber which is attached to an outer side
surface of the side airbag (70) in the vehicle-width
direction, the side airbag being in an inflated and
deployed state, and the additional chamber being
configured to inflate and deploy toward an outside
in the vehicle-width direction by being supplied with
the gas from the gas generating device (54).

3. The vehicle seat (10) according to claim 2, wherein:

a gas introduction port is provided in the outer
side surface of the side airbag (70) in the vehicle-
width direction;
the additional chamber includes a pair of front
base cloth and rear base cloth arranged in a
front-rear direction of the side airbag (70);
outer peripheral portions of the front base cloth
and the rear base cloth excluding first end edge
portions are joined to each other; and

the first end edge portions are joined to an edge
portion of the gas introduction port.

4. The vehicle seat (10) according to claim 2, wherein:

a gas introduction port is provided in the outer
side surface of the side airbag (70) in the vehicle-
width direction;
the additional chamber includes a pair of right
base cloth and left base cloth arranged in a right-
left direction of the side airbag (70) and having
outer peripheral portions joined to each other;
and
an edge portion of the gas introduction port pro-
vided in one of the right base cloth and the left
base cloth is joined to an edge portion of the gas
introduction port of the gas introduction port in
the outer side surface of the side airbag in the
vehicle-width direction.

5. The vehicle seat (10) according to claim 1, wherein
the inflation width expansion portion (70RA) is an
outer excess length portion which is configured in
base cloth of the side airbag (70) such that, in a plan
sectional view of the side airbag (70), a peripheral
length of the side airbag (70) is greater outside the
side surface in the vehicle-width direction than inside
the side surface in the vehicle-width direction.

6. The vehicle seat (10) according to claim 5, wherein:

the base cloth of the side airbag (70) includes
outer base cloth, and inner base cloth which is
positioned inward of the outer base cloth in the
vehicle-width direction in the inflated and de-
ployed state of the side airbag (70);
the outer base cloth and the inner base cloth are
formed to have the same size and shape to
cause outer peripheral portions of the outer base
cloth and the inner base cloth to be joined to
each other;
the side airbag (70) is fixed to the outer side
frame (22) by using a stud bolt of the gas gen-
erating device (54) which penetrates through the
inner base cloth and the outer side frame (22);
and
the outer excess length portion is formed of a
portion of the outer base cloth and a portion of
the inner base cloth.

7. The vehicle seat (10) according to claim 1, wherein
the inflation width expansion portion (70RA) is a
strap in which a first end portion is joined to an outer
side surface of the side airbag (70) in the vehicle-
width direction in an inflated and deployed state of
the side airbag (70) and a second end portion is
locked or fixed to the outer side frame (22) and is
extended during inflation and deployment of the side
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airbag (70) to pull the outer side surface of the side
airbag (70) in the vehicle-width direction toward a
vehicle rear side.

8. The vehicle seat (10) according to any one of claims
1 to 5 or claim 7, wherein the side airbag (70) is
formed in a bag shape by joining front base cloth and
rear base cloth arranged in a vehicle front-rear di-
rection to each other in the inflated and deployed
state of the side airbag (70).

9. The vehicle seat (10) according to any one of claims
1 to 8, wherein:

the side airbag (70) is divided into a front cham-
ber and a rear chamber by a front-rear partition
tether including a front-rear partition portion
which extends in an up-down direction of the
side airbag (70) and is provided with communi-
cation ports;
the gas generating device (54) is accommodat-
ed in the rear chamber; and
the rear chamber is configured to come into con-
tact with a seated occupant and a vehicle cabin
side portion in a state in which the side airbag
(70) is inflating and deploying.

10. The vehicle seat (10) according to any one of claims
1 to 8, wherein:

in a rear portion of the side airbag (70), a diffuser
is disposed, the diffuser having a bottomed tu-
bular shape with an opening at an upper end
portion of the diffuser and being made of cloth
accommodating the gas generating device (54)
in the diffuser; and
a front extension portion which extends toward
the vehicle front side is provided in a lower end
portion of the diffuser positioned at a height of
a waist of the seated occupant in the inflated
and deployed state of the side airbag (70).

11. The vehicle seat (10) according to claim 10, wherein
the diffuser has a gas ejecting port which ejects gas
generated by the gas generating device (54) toward
the outside in the vehicle-width direction.

12. The vehicle seat (10) according to claim 8, wherein:

the rear base cloth is longer than the front base
cloth in a plan sectional view by an excess length
portion provided in the rear base cloth;
the excess length portion is a pleat which pro-
trudes toward an inside of the side airbag (70)
and extends in an up-down direction of the side
airbag (70); and
the outer side frame (22) is fitted into the pleat
from the vehicle rear side.

13. The vehicle seat (10) according to claim 8 or 12,
further comprising a front-rear partition tether pro-
vided between the front base cloth and the rear base
cloth, the front-rear partition tether being jointed to
a joint between the front base cloth and the rear base
cloth.

14. The vehicle seat (10) according to any one of claims
1 to 9, claim 12, or claim 13, wherein:

in a rear portion of the side airbag (70), a diffuser
which has a tubular shape with openings at both
upper and lower end portions of the diffuser and
is made of cloth accommodating the gas gener-
ating device (54) in the diffuser is disposed; and
the diffuser has a gas ejecting port which ejects
gas generated by the gas generating device (54)
to be ejected toward the outside in the vehicle-
width direction.

15. The vehicle seat (10) according to claim 2, wherein:

the side airbag (70) is divided into a front cham-
ber and a rear chamber by a front-rear partition
tether including a front-rear partition portion
which extends in an up-down direction of the
side airbag (70) and is provided with communi-
cation ports;
the gas generating device (54) is accommodat-
ed in the rear chamber; and
a capacity of the additional chamber is smaller
than a capacity of the rear chamber.

16. The vehicle seat (10) according to claim 9 or 15,
wherein:

the rear chamber includes a chest-abdomen re-
straint portion that restrains rear portions of a
chest and an abdomen of an occupant seated
on the vehicle seat (10), and a waist restraint
portion that restrains a front portion and a rear
portion of a waist of the occupant;
the chest-abdomen restraint portion inflates and
deploys primarily within an outer side portion on
a vehicle rear side of the front chamber and re-
strains portions of the occupant from an upper
end portion of the rear portion of the chest of the
occupant to a lower end portion of the rear por-
tion of the abdomen of the occupant; and
a rear portion side of the waist restraint portion
which restrains the rear portion of the waist of
the occupant inflates and deploys within the out-
er side portion, and a front portion side of the
waist restraint portion which restrains the front
portion of the waist of the occupant inflates and
deploys toward a vehicle front side relative to
the outer side portion along with the front cham-
ber.
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