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in?ated for an extended period of time as Well as being able
to traverse and extend the length of the vehicle.

TECHNICAL FIELD

[0001]

SUMMARY OF THE INVENTION

The present invention relates to side airbag devices

and more particularly the present invention relates to an
in?atable cushion and method of manufacture.

BACKGROUND

[0002] Some vehicles are supplied With side airbag
devices. Generally the device is located along a side of the
vehicle and deploys an in?atable curtain in accordance With
a predetermined activation occurrence. The side impact air
bags or in?atable cushions are often mounted in close
proximity to the vehicle’s roof rail, doorframe or center
pillars, or in some instances Within the side door. Accord

ingly, the space or housing for the un-in?ated airbag is
compact and extends or traverses along the WindoW area or
frame, as the airbag cannot be installed in the areas com

prising the WindoW. Moreover, it is also desirable to have the
in?atable cushion disposed behind a decorative trim portion
of the vehicle’s interior. Thus, the presence of the side airbag
device is not observable to occupants When it is in its
un-deployed state.
[0003] When the air bag or in?atable cushion is mounted
to the vehicle the top edge portion is ?xed and a loWer edge

portion, Which de?nes the bottom periphery of the airbag,
deploys out of the storage location positioned in close
proximity to the roof rail. Furthermore, and referring in
particular to larger or longer vehicles (e.g., sports utility
vehicles, vans, mini-vans, station Wagons, etc.) a single side
air bag or in?atable cushion that extends from the Apillar to
the D pillar, or further, of the vehicle has to have an extended
length to cover the side areas of the vehicle. Accordingly,
these extended in?atable cushions require additional in?ator
output in order to in?ate and maintain the in?ation of the
cushion for a pre-determined period of time.

[0004] In addition, and due to the location of deployment
of these cushions (e.g., vehicle side, A-D pillars) it is
desirable to provide these cushions With an extended period
of in?ation. Moreover, and depending on the vehicle type
other areas of the cushion that traverse across the interior of

the vehicle (e.g., betWeen doors) may not require in?ation.
HoWever, these areas still comprise a portion of the in?at

able cushion. The required extended period of in?ation may
comprise up to and exceeding ?ve seconds. These extended
periods of in?ation alloW the in?atable cushion to provide a
retentive barrier across the opening of the WindoWs of the
vehicle. In order to provide in?ation cushions Which retain
their in?ation gases for extended periods of time the cushion
in one con?guration is provided With sealed seams in
accordance With US. Pat. No. 6,220,309, the contents of
Which are incorporated herein by reference thereto. Alter

natively, sealed cushions are provided by disposing sealing
material such as silicone betWeen the edges of tWo sheets of

fabric members comprising the in?atable cushion. In addi

tion, these types of cushions (e.g., less permeable cushions
or cushions that retain in?ation gases for extended periods of

time) are expensive to manufacture. Accordingly, side
impact in?ation cushions become larger in order to cover
extended lengths and their associated costs increase.

[0005] Accordingly, it is desirable to provide a cost
ef?cient sealed in?atable cushion that is capable of staying

[0006] This disclosure relates to a side airbag and method
for making. In an exemplary embodiment, an in?atable
cushion and method of making an in?atable cushion for
deployment along an interior side of a vehicle is disclosed.
The in?atable cushion comprising: a ?rst in?atable portion
having an opening providing ?uid communication into a loW
permeable in?ation chamber of the ?rst in?atable portion; a

second in?atable portion having an opening providing ?uid
communication into a loW permeable in?ation chamber of
the second in?atable portion; a ?uid dispersing conduit
being in ?uid communication With the ?rst in?atable portion
and the second in?atable portion, the ?uid dispersing con
duit being con?gured to alloW an in?ation force to in?ate the
?rst in?atable portion and the second in?atable portion,
Wherein the ?uid dispersing conduit traverses a gap betWeen

the ?rst in?atable portion and the second in?atable portion;
and a non-in?atable member disposed in the gap betWeen

the ?rst in?atable portion and the second in?atable portion,
Wherein the non-in?atable member reduces the required siZe
of the ?rst in?atable portion and the second in?atable

portion.
[0007] An in?atable cushion for deployment along an
interior side of a vehicle, comprising: a ?rst in?atable

portion having an opening providing ?uid communication
into the ?rst in?atable portion, the ?rst in?atable portion
being a one-piece Woven construction; a second in?atable

portion having a pair of openings providing ?uid commu
nication into the second in?atable portion, the second in?at
able portion being a one-piece Woven construction; a third
in?atable portion having an opening providing ?uid com
munication into the third in?atable portion, the third in?at
able portion being a one-piece Woven construction; a ?uid
dispersing conduit being in ?uid communication With the
?rst in?atable portion, the second in?atable portion and the
third in?atable portion, the ?uid dispersing conduit com
prising an inlet opening con?gured to receive an in?ation
force for in?ating the ?rst in?atable portion, the second
in?atable portion and the third in?atable portion, Wherein
the ?uid dispersing conduit traverses a gap betWeen the ?rst
in?atable portion and the second in?atable portion and a gap

betWeen the second in?atable portion and the third in?atable
portion; a ?rst non-in?atable member disposed in the gap
betWeen the ?rst in?atable portion and the second in?atable
portion; and a second non-in?atable member disposed in the
gap betWeen the second in?atable portion and the third

in?atable portion.
[0008] A modularly constructed in?atable cushion for
deployment along an interior side of a vehicle, comprising:
a ?rst one-piece Woven in?atable portion having at least one

opening providing ?uid communication into the ?rst in?at
able portion; a second one-piece Woven in?atable portion
having at least one opening providing ?uid communication
into the second in?atable portion; and a ?uid dispersing
conduit being in ?uid communication With the ?rst in?atable
portion and the second in?atable portion, the ?uid dispersing
conduit comprising an inlet opening con?gured to receive an
in?ation force for in?ating the ?rst in?atable portion and the
second in?atable portion, Wherein the ?uid dispersing con
duit traverses a gap betWeen the ?rst in?atable portion and
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the second in?atable portion; and a non-in?atable member
disposed in the gap betWeen the ?rst one-piece Woven
in?atable portion and the second one-piece Woven in?atable
portion, Wherein the non-in?atable member reduces the siZe
of the ?rst in?atable portion and the second in?atable
portion according to the siZe of the non-in?atable member.
[0009] A method for modularly constructing an in?atable
cushion for deployment along an interior side of a vehicle,
comprising: providing a ?rst one-piece Woven in?atable
portion having at least one opening providing ?uid commu
nication into the ?rst in?atable portion, the ?rst one-piece
Woven in?atable portion being constructed by a separate
manufacturing process than the assembly of the in?atable
cushion; providing a second one-piece Woven in?atable
portion having at least one opening providing ?uid commu
nication into the second in?atable portion, the second one
piece Woven in?atable portion being constructed by a sepa
rate manufacturing process than the assembly of the
in?atable cushion; disposing a ?uid dispersing conduit
betWeen the ?rst in?atable portion and the second in?atable

portion, the ?uid dispersing conduit being con?gured to
receive an in?ation force for in?ating the ?rst in?atable

?rst gap betWeen the ?rst one-piece Woven in?atable portion
and the second one-piece Woven in?atable portion and by
securing a second non-in?atable member in the second gap
betWeen the second one-piece Woven in?atable portion and
the third one-piece Woven in?atable portion, Wherein the
siZe of the ?rst in?atable portion, the second in?atable
portion and the third in?atable portion are reduced according
to the siZe of the ?rst non-in?atable member and the second
non-in?atable member.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a side vieW of an in?atable cushion
constructed in accordance With an exemplary embodiment

of the present invention;
[0012]

FIG. 2 is a side vieW of an in?atable cushion

constructed in accordance With another exemplary embodi
ment of the present invention;
[0013]

FIG. 3 is a side vieW of an in?atable cushion

constructed in accordance With yet another exemplary
embodiment of the present invention;

portion and the second in?atable portion, Wherein the ?uid

[0014]

dispersing conduit traverses a gap betWeen the ?rst in?atable

FIG. 1 illustrating the deployed con?guration in a vehicle;

portion and the second in?atable portion; and securing a
non-in?atable member in the gap betWeen the ?rst one-piece

and

Woven in?atable portion and the second one-piece Woven

in?atable portion, Wherein the siZe of ?rst in?atable portion
and the second in?atable portion is reduced according to the
siZe of the non-in?atable member.

[0010] A method for modularly constructing an in?atable
cushion for deployment along an interior side of a vehicle,
comprising: providing a ?rst one-piece Woven in?atable

portion having an opening for providing ?uid communica
tion into the ?rst in?atable portion, the ?rst one-piece Woven

in?atable portion being constructed by a separate manufac
turing process than the assembly of the in?atable cushion;
providing a second one-piece Woven in?atable portion hav

ing a pair of openings providing ?uid communication into
the second in?atable portion, the second one-piece Woven

in?atable portion being constructed by a separate manufac
turing process than the assembly of the in?atable cushion;
providing a third one-piece Woven in?atable portion having
at least one opening providing ?uid communication into the

third one-piece in?atable portion, the third one-piece Woven
in?atable portion being constructed by a separate manufac
turing process than the assembly of the in?atable cushion;
and securing the ?rst one-piece Woven in?atable portion, the
second one-piece Woven in?atable portion and the third
one-piece Woven in?atable portion to each other by dispos
ing a ?uid dispersing conduit betWeen the opening of the
?rst in?atable portion, the pair of openings of the second
one-piece Woven in?atable portion and the opening of the
third one-piece Woven in?atable portion, the ?uid dispersing
conduit being con?gured to receive an in?ation force for

in?ating the ?rst one-piece Woven in?atable portion, the
second one-piece Woven in?atable portion and the third
one-piece Woven in?atable portion, Wherein the ?uid dis

FIG. 4 is a side vieW of the in?atable cushion of

[0015] FIGS. 5 and 6 are side vieWs of in?atable cushions
constructed in accordance With other exemplary embodi
ments of the present invention.
DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0016] This disclosure relates to an in?atable cushion and
method of manufacture Wherein the cushion has separate
cushion sections that are manufactured separately and
assembled together to provide an extended in?atable cush
ion, Which is less expensive to manufacture as areas not

requiring in?ation are not covered by in?atable portions of
the cushion, Which typically add to the related manufactur
ing costs. In one exemplary embodiment separate cushion
sections are manufactured for assembly into various con

?gurations for use in various vehicles having various siZes

and con?gurations.
[0017]

The fabric used for the in?atable cushion in airbag

modules is a signi?cant portion of the total cost for the
module. This is especially true for curtain airbags due to the
large siZe of the cushion. It is further magni?ed on systems
employing loW-permeability fabrics and sealed seams in

order to provide longer in?ation periods Without increasing
the siZe of the in?ator to provide a longer duration output to
overcome the loses of the gases from the cushion. One piece
Woven constructions are desired due to the retention capa

bilities. An example of such construction is found in US.
Pat. No. 6,220,309 the contents of Which are incorporated

herein by reference thereto. HoWever, for very large cush
ions the cost is again increased because it can be dif?cult to

package several cushions side-by-side on the fabric roll.

persing conduit traverses a ?rst gap betWeen the ?rst one

[0018] Often, the curtain cushions have large un-in?ated

piece Woven in?atable portion and the second one-piece
Woven in?atable portion and the ?uid dispersing conduit

regions. These areas correspond typically to the areas
betWeen seats Where occupant protection is not required. In

traverses a second gap betWeen the second one-piece Woven

order to minimiZe the cost of the cushion a composite

in?atable portion and the third one-piece Woven in?atable
portion, and by securing a ?rst non-in?atable member in the

the un-in?ated regions to be made of a loW-cost material that

construction method is proposed. This method Would alloW
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could then be attached to the one-piece Woven sections or
more expensive sections. The one-piece Woven sections
Would be smaller and therefore result in more ef?cient

nesting of the patterns on the sheets of material used for the
in?atable cushions thus, less material Waste is caused by

smaller cushion siZes as they provide greater availability of
orientations on a piece of material of a given siZe. In other

Words by reducing the siZe of the cushion the smaller
cushions are able to be orientated in various positions on a

standard sheet (limited by manufacturing constraints) of the
material used for the in?atable cushion thus, the multiple
cushions may be placed on a single sheet in various orien
tations to limit Waste materials. A single in?ator Would be
used and the gas Would be delivered to the in?atable,
one-piece Woven sections using a diffuser tube. Additional

clamps and additional assembly steps Will be required.
HoWever, the savings in one-piece Woven material Would be
large enough to result in a signi?cant overall net savings.
Accordingly, separate in?atable one-piece Woven sections
are provided and subsequently attached to each other With

non-in?atable panels.
[0019] In addition to the material savings, exemplary
embodiments of the present invention provide other bene?ts.
For certain vehicles, such as trucks, numerous body styles
are offered and each style may require a curtain airbag of a

unique con?guration. Exemplary embodiments of the
present invention alloW the curtain designed for such
vehicles to be modular. For example, an Ato C pillar curtain
for one body style can be easily converted to an Ato D pillar
curtain using this method With an appropriate increase in the
in?ator output and modi?cation to the diffuser tube.
[0020] Referring noW to FIG. 1, an airbag or in?atable
cushion 10 constructed in accordance With exemplary
embodiments of the present invention is illustrated. As
illustrated, in?atable cushion 10 is manufactured and con
structed in order to traverse from the Apillar to a D pillar of
a vehicle, as illustrated by the dashed lines in FIG. 1. It is,
of course, understood that in?atable cushion 10 is con?g
urable to cover other arrangements (e.g., Apillar to B pillar,

A pillar to C pillar and B pillar to C pillar etc.). In one
exemplary embodiment separate cushion sections are manu

factured for assembly into various con?gurations for use in
various vehicles having numerous siZe con?gurations. These

sections comprise the in?atable portions, Which comprise
the more expensive portions or materials of the in?atable
cushion.

[0021] As illustrated, in?atable cushion 10 comprises a
?rst forWard section 12, a second section 14 and a third rear

section 16. First section 12 comprises a forWard leading
edge 18, a rearWard edge 20, an upper portion 22 and a loWer
edge 24. In accordance With an exemplary embodiment, the

leading edge 18 is con?gured to have an angled portion that

section. In addition, the un-in?atable portions may also be
con?gured to assist in deployment of the section or the
in?atable cushion and a particular direction.

[0022] In order to provide ?rst section 12 With in?ation
output from an in?ator, an in?ation opening 26 is in ?uid

communication With in?atable portions 23. An in?ator 28, in
accordance With technologies knoWn to those skilled in the
art, provides an in?ation output to in?ation opening 26 via
one end of a ?uid dispersing conduit 30. In accordance With

an exemplary embodiment, ?uid dispersing conduit 30 com
prises rigid tubing such as a PVC pipe or metal pipe or
conduit. Fluid dispersing conduit 30 comprises a ?uid inlet
32 that provides ?uid communication betWeen an outlet
opening of the in?ator 28 and ?uid dispersing conduit 30. It
is, of course, understood and as applications may vary, the
positioning of the in?ator may be located in other positions

than those illustrated in the draWings. For example, the
in?ator may be located in a forWard vehicle position. Thus,
the presented location is provided as an example and the
present invention is not intended to be limited by the same.

In yet another alternative, the in?ator may be remotely
located and a conduit or other ?uid providing means is used

to supply the in?ating gas from the in?ator to the in?atable
cushion.
[0023] At another end of ?uid dispersing conduit 30 a ?rst
in?ation opening 34 of a forWard end 38 of second section
14 is in ?uid communication With ?uid dispersing conduit
30. In the embodiment of FIG. 1, second section 14 also
comprises a rearWard edge 40, an upper edge 42 and a loWer
edge 44. Similar to ?rst section 12, second section 14

comprises in?atable portions 46 and un-in?atable portions
48.

[0024] As illustrated in FIG. 1 an un-in?ated single layer
section 50 is disposed betWeen rearWard edge 20 of ?rst
section 12 and forWard edge 38 of second section 14. In
accordance With an exemplary embodiment section 50 may

comprise a single layer of fabric or alternatively, a layer of
Webbing or net that Will traverse the expanse betWeen the
tWo sections. In an exemplary embodiment, un-in?ated

single layer section 50 comprises a portion of the in?atable
cushion 10, Which traverses an area not requiring an in?at
able cushion e.g., the area of the cushion Which Will traverse

across the B pillar of the vehicle or portion of the vehicle that
is betWeen the doors and accordingly the seats of the vehicle.
Accordingly, and through the use of unin?ated section 50 the
overall amount of material required for in?atable portions of

the in?atable cushion is reduced thereby reducing the overall
cost of the in?atable cushion. In addition, the con?gurations
of ?rst section 12 and second section 14 alloW the same to

be manufactured in separate manufacturing steps, Which
alloWs for modular construction of the in?atable cushion
Wherein unin?ated section 50 and ?uid dispersing conduit

traverses toWards the vehicle Windshield. It is also noted that

are secured to ?rst section 12 and second section 14 during

sections 14 and 16 may also be con?gured to have angled
sections or alternatively a pair of sections 12 may be
combined With section 14 thus angled portions Will be at
either end of the cushion. These various con?gurations alloW

separate manufacturing steps, Which can be performed at

the assembled cushion to be used With various vehicle
con?gurations. In an exemplary embodiment section 12 also

comprises in?atable portions 23 and un-in?atable portions
25. The un-in?atable portions are positioned in areas not

requiring in?ation thus, the inclusion of un-in?atable por
tions 25 Will reduce the in?ator output required to in?ate the

separate manufacturing facilities.
[0025] Furthermore, by reducing the siZe of the in?atable
sections being constructed the costs and dif?culties associ
ated With manufacturing the in?atable sections is reduced
since separate sections of smaller siZe are constructed ?rst

and then assembled together.
[0026] In order to provide a robust securement about ?uid
dispersing conduit 30 a securement means 52 is provided to
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secure a portion of the in?atable sections about ?uid dis

persing conduit 30. A non-limiting example of securement
means 52 is a band clamp. Other contemplated means

include, adhesives and/or Welding techniques.
[0027]

In a similar fashion a ?uid dispersing conduit 30

provides ?uid communication betWeen second in?ation
opening 36 and an in?ation opening 54 of rear section 16.
Similarly to the other sections, rear section 16 has a forWard

section 14 While a second ?uid dispersing conduit is dis
posed betWeen second section 14 and third section 16. Fluid
communication betWeen the ?rst and second conduit is
provided vis-a-vis the in?atable portions of second section
14. Also, and in an alternative embodiment, a second in?ator

may be in ?uid communication With the conduit disposed
betWeen second section 14 and third section 16.

[0033] Furthermore, ?uid dispersing conduit 30 also pro

leading edge 56, a rearWard edge 58, an upper edge 60 and
a loWer edge 62. Section 16 also comprises in?atable

vides a means for securement of in?atable cushion 10 to the

portions or chambers 64 and non-in?atable portions 66. In
accordance With an exemplary embodiment rearWard edge
58 is con?gured to match a pro?le of a rearWard portion of
the vehicle. An un-in?ated single layer section 68 is dis
posed betWeen rearWard edge 40 of second section 14 and
forWard edge 56 of third section 16.

rigid member than the top edges of the in?atable sections.
For example, securing members may be secured to the ?uid
dispersing conduit betWeen the in?atable sections.

[0028] In an exemplary embodiment, un-in?ated single
layer section 68 comprises a portion of the in?atable cushion
10, Which traverses an area not requiring an in?atable

cushion, e.g., the area of the cushion, Which Will traverse
across the C pillar of the vehicle and correspond to a location

vehicle as ?uid dispersing conduit 30 Will comprise a more

[0034]

It is also understood that the con?guration of the

in?atable cushion may vary and the illustrations of the
sections in the Figures are provided as examples and the
present invention is not intended to be limited to the speci?c

con?gurations provided in the ?gures, as they are considered
ancillary to the present invention.

[0035] Moreover, the present invention is contemplated

not adjacent to a seat of the vehicle thus, an area not

for use With numerous other vehicle con?gurations. For

requiring an in?atable section. Un-in?ated single layer sec
tion 68 is secured to rearWard edge 40 of second section 14
and forWard edge 56 of third section 16 via stitching or

example, the vehicle may include three roWs of seats; such
vehicles include but are not limited to sports utility vehicles,

Welding or other equivalent securement means during an

may comprise only a single roW of seats such vehicles

assembly step When cushion 10 is assembled.
[0029] Accordingly, and through the use of unin?ated

include but are not limited to sports coups.

section 68 the overall amount of material required for
in?atable portions of the in?atable cushion is further
reduced thereby reducing the overall cost of the in?atable

cushion. Thus, the extended length of cushion 10 is provided
With limited materials for the in?atable sections.

[0030] In addition, the con?gurations of second section 14
and third section 16 alloW the same to be manufactured in

separate manufacturing steps, Which alloWs for modular
construction of the in?atable cushion Wherein unin?ated
section 68 and ?uid dispersing conduit are secured to second

section 14 and third section 16 during separate manufactur
ing steps, Which can be performed at separate manufacturing
facilities.
[0031] Again, and in order to provide securement about
the ?uid dispersing conduit a securement means 52 is
provided to secure a portion of the in?atable sections about

the ?uid dispersing conduit. In an exemplary embodiment,

?uid dispersing conduit 30 comprises a single elongated
member traversing from ?rst section 12 through second
section 14 and ultimately into third section 16. In this

con?guration, ?uid dispersing conduit 30 comprises an
elongated conduit open at either end (e.g., ?rst section and
third section) With a plurality of diffuser openings 70 in a
middle portion corresponding to a portion of the conduit
disposed Within second section 14. In this embodiment and

station Wagons, vans or minivans. Conversely, the vehicle

[0036] An example of the in?atable sections of an in?at
able cushion of exemplary embodiments of the present
invention are constructed from all-Woven in?atable fabrics

Which comprise areas of tWo layers and attachment points or
“seams” Where single layers of fabric are formed. Such

single fabric layers are constructed solely through the utili
Zation of basket Weave patterns. These speci?c single fabric
layers provide a relatively effective manner of reducing air

permeability Within the entire fabric article by decreasing
the possibility of yarn shifting upon in?ation of the in?atable
fabric. A teaching of such an in?atable cushion is found in
US. Pat. No. 6,220,309 the contents of Which are incorpo

rated herein by reference thereto.
[0037] The in?atable cushion may also be made of any
suitable air bag material for holding gas. In an exemplary
embodiment, the in?atable cushion comprises tWo sheets of
Woven nylon fabric lined With urethane or other substan

tially impervious material such as silicone. The tWo urethane
coated nylon sheets are secured to one another along an
outer periphery thereof to de?ne the overall in?atable sec

tion shape. As discussed above, the con?gurations of the
in?atable sections for holding the in?atable gas are more

expensive than the non-in?atable sections (50, 68) and larger
in?atable sections are harder to manage on the machinery

(e.g., looms) used to stitch or secure the materials together.

during assembly ?uid dispersing conduit 30 is slid into

[0038]

second section 14 With a portion protruding on either side,
Which is then inserted into the ?rst and third sections.
Accordingly, and When an in?ation output is provided to

in a compartment mounted to the roof rail or proximate to

?uid dispersing conduit 30 in?ation of the in?atable portions
of ?rst section 12, second section 14 and third section 16 is
provided through the ?uid communication betWeen in?ator
28 and ?uid dispersing conduit 30.
[0032] In an alternative embodiment, a ?rst ?uid dispers
ing conduit is positioned betWeen ?rst section 12 and second

Which alloWs it to occupy a small discrete area Within the

Prior to deployment, the in?atable cushion is stored

the roof rail. In order to store the airbag into the compart
ment the un-in?ated airbag is folded into a con?guration

vehicle interior. In accordance With exemplary embodiments
of the present invention, the in?atable cushion is folded by
a machine in order to provide the con?gurations disclosed
herein. It is also possible to fold the in?atable cushion by
hand.
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[0039]

When a predetermined activation event or occur

rence is detected, the in?atable cushion is in?ated by gas
from the in?ator. In general, the in?ator Will receive an
in?ation or deployment signal that causes the in?ator to
generate an in?ation gas or in?ation output for in?ating the
in?atable cushion. In an exemplary embodiment, the deploy
ment signal is generated by a controller, such as a micro
controller of a sensing and diagnostic module con?gured for
use With the airbag module. The sensing and diagnostic

module receives a plurality of signals from appropriate

sensing devices (e.g., door mounted accelerometers), and
Will generate a deployment signal if a predetermined acti

in?atable portion of the in?atable cushion is located about a

pillar 82 (illustrated by dashed lines) of the vehicle. As
shoWn non-in?ated section 68 is disposed betWeen a rear

Ward edge 40 of section 14 and a forWard edge 56 of section
16. Similar to the previous embodiment, sections 12 and 16

comprise in?ated portions and un-in?ated portions. Here it
is illustrated that sections 12 and 16 each have a square or

box like con?guration further illustrating the ?exibility of
designs achievable through several in?atable sections each

being separately manufactured.

limiting example of a deployed con?guration of in?atable

[0043] Referring noW to FIG. 4, another alternative exem
plary embodiment of the present invention is illustrated. In
this embodiment a forWard cushion portion 90 is designed to

cushion 10 Within a vehicle, Wherein vehicle seats 88 are

cover an area comprising the A, B and C pillars of a vehicle

vation event has been sensed. FIG. 4 illustrates a non

illustrated.

[0040] Referring noW to FIG. 2, an alternative exemplary
embodiment of the present invention is illustrated. In this
embodiment cushion 10 is designed for vehicles having a
shorter length than the vehicles contemplated for use With
the cushion of FIG. 1. Here in?atable cushion 10 comprises
tWo in?atable sections, Which are separately manufactured
and assembled together. In the illustrated embodiment ?rst
section or forWard section 12 is secured to a rear section 16.

As shoWn ?rst section 12 is in ?uid communication With rear
section 16 via a ?uid dispersing conduit 30. Similar to the

previous embodiment, a non-in?ated section 50 is posi
tioned such that the non-in?atable portion of the in?atable
cushion is located about a pillar 80 (illustrated by dashed
lines) of the vehicle. As shoWn, non-in?ated section 50 is
disposed betWeen a rearWard edge 20 of section 12 and a

forWard edge 56 of section 16. Similar to the previous

embodiment, sections 12 and 16 comprise in?ated portions
and un-in?ated portions.
[0041]

Of particular importance is that sections 12 and 16

of FIG. 1 may be used to provide the smaller cushion
illustrated in FIG. 2. Accordingly, and in accordance With
exemplary embodiments of the present invention, the sec
tions manufactured comprise con?gurations that are usable

in multiple designs. For example, the comparison betWeen
FIGS. 1 and 2 provides one non-limiting example. Here
numerous smaller in?atable sections (e.g., sections 12, 14
and 16) are separately manufactured Wherein the related
manufacturing costs are reduced due to the amount of
materials used and ease of maneuvering on the looms.

having a particular con?guration Wherein in?ation gases are
provided via an in?ation opening 92 positioned at one end
of the cushion portion. As discussed herein a conduit 94 Will
provide a means for providing ?uid communication to the

interior portions of the forWard cushion portion Wherein the
in?ation output of an in?ator 96 is provided therein. Thus,
cushion 90 may be provided for certain vehicles Wherein the
cushion extends from one portion of the vehicle to the other.

As contemplated herein cushion 90 alone is con?gured for
use in a vehicle having only an A, B and C pillar. HoWever
for vehicles having a longer length and thus further com

prising a “D” pillar cushion portion 90 is capable of being
connected to another in?atable cushion portion 98 that
Would noW provide a cushion 100 capable of use With

vehicles having longer lengths. Here in?atable cushion 110
comprises tWo in?atable sections (90 and 98), Which are
separately manufactured and assembled together. In the
illustrated embodiment section 90 is secured to section 98.
As shoWn the tWo sections are in ?uid communication With
each other via a ?uid dispersing conduit 94 and a non

in?ated section 102 is positioned such that the non-in?atable
portion of the in?atable cushion is located about a “C” pillar
(illustrated by dashed lines) of the vehicle. As shoWn non
in?ated section 102 is disposed betWeen a rearWard edge
104 of section 90 and a forWard edge 106 of section 98. In
this embodiment, a single in?atable cushion 90 con?gured
for use in smaller vehicles can noW also be expanded via

sections 102 and 98 to also be used for larger vehicles
Wherein non-in?atable section 102 limits the amount of

ing one or more of the individual sections for use in

expensive materials to be used. Thus, cushion portion 90 is
capable of being manufactured With one con?guration While
also being capable for being used in various vehicles of

manufacturing of a larger cushion Wherein the non-in?atable

different siZes.

Thereafter, in?atable cushions are manufactured by select

sections are disposed therebetWeen. In similar fashion an

in?ator 28 is in ?uid communication With ?uid dispersing
conduit 30, Which is sealing secured Within in?ation open
ings of the in?atable sections.
[0042] Referring noW to FIG. 3, another alternative exem
plary embodiment of the present invention is illustrated. In

this embodiment cushion 10 is designed for vehicles having
a shorter length than the vehicles contemplated for use With
the cushion of FIG. 1. Here in?atable cushion 10 comprises
tWo in?atable sections, Which are separately manufactured
and assembled together. In the illustrated embodiment, sec
tion 14 is secured to rear section 16. As shoWn, section 14
is in ?uid communication With rear section 16 via a ?uid

dispersing conduit 30. Similar to the previous embodiment,
a non-in?ated section 68 is positioned such that the non

[0044] Referring noW to FIG. 5, another alternative exem
plary embodiment of the present invention is illustrated. In
this embodiment a forWard cushion portion 110 is designed
to cover an area comprising the A and B pillars of a vehicle
While a rear cushion portion 112 is designed to cover an area

comprising the B and C pillars of the vehicle particular
Wherein in?ation gases are provided via at least one in?ation

opening positioned at one end of the cushion portions
Wherein an in?ator 114 is in ?uid communication With the

interiors of the in?atable cushion portions and inter cushion
?uid communication is provided by a conduit 116. Similar
to the previous embodiments, a non-in?ated section 118 is
positioned such that the non-in?atable portion of the in?at

able cushion is located about the B pillar (illustrated by
dashed lines) of the vehicle.
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[0045]

While the invention has been described With ref

plurality of loW permeable in?ation chambers each being in

erence to an exemplary embodiment, it Will be understood

?uid communication With each other and said second in?at

by those skilled in the art that various changes may be made
and equivalents may be substituted for elements thereof
Without departing from the scope of the invention. In addi
tion, many modi?cations may be made to adapt a particular

able portion has non-in?atable portions de?ning a plurality
of loW permeable in?ation chambers each being in ?uid

situation or material to the teachings of the invention With

out departing from the essential scope thereof. Therefore, it
is intended that the invention not be limited to the particular
embodiment disclosed as the best mode contemplated for
carrying out this invention, but that the invention Will
include all embodiments falling Within the scope of the

present application.
What is claimed is:
1. An in?atable cushion for deployment along an interior
side of a vehicle, comprising:

a ?rst in?atable portion having an opening providing ?uid
communication into a loW permeable in?ation chamber

of said ?rst in?atable portion;

a second in?atable portion having an opening providing
?uid communication into a loW permeable in?ation

chamber of said second in?atable portion;
a ?uid dispersing conduit being in ?uid communication
With said ?rst in?atable portion and said second in?at

able portion, said ?uid dispersing conduit comprising
an inlet opening con?gured to receive an in?ation force

for in?ating said ?rst in?atable portion and said second
in?atable portion, Wherein said ?uid dispersing conduit
traverses a gap betWeen said ?rst in?atable portion and

communication With each other.
7. The in?atable cushion as in claim 6, Wherein said ?rst
in?atable portion is a one-piece Woven construction and said
second in?atable portion is a one-piece Woven construction.
8. The in?atable cushion as in claim 1, Wherein said ?rst
in?atable portion comprises a pair of fabric materials seWn
to each other, Wherein a silicon sealing material is disposed
betWeen said pair of fabric materials de?ning a seam of said
loW permeable in?ation chamber and Wherein said second
in?atable portion comprises a pair of fabric materials seWn
to each other, Wherein a silicon sealing material is disposed
betWeen the said pair of fabric materials de?ning a seam of
said loW permeable in?ation chamber of said second in?at

able portion.
9. The in?atable cushion as in claim 1, Wherein said ?rst
in?atable portion is a one-piece Woven construction and said
second in?atable portion is a one-piece Woven construction.
10. The in?atable cushion as in claim 1, Wherein said ?uid

dispersing conduit is a rigid member.
11. An in?atable cushion for deployment along an interior
side of a vehicle, comprising:

a ?rst in?atable portion having an opening providing ?uid
communication into said ?rst in?atable portion, said
?rst in?atable portion being a one-piece Woven con

struction;

a non-in?atable member disposed in said gap betWeen
said ?rst in?atable portion and said second in?atable

a second in?atable portion having a pair of openings
providing ?uid communication into said second in?at
able portion, said second in?atable portion being a
one-piece Woven construction;

portion, Wherein said non-in?atable member reduces
the required siZe of said ?rst in?atable portion and said
second in?atable portion.

a third in?atable portion having an opening providing
?uid communication into said third in?atable portion,
said third in?atable portion being a one-piece Woven

said second in?atable portion; and

2. The in?atable cushion as in claim 1, Wherein said ?rst
in?atable portion has a forWard leading edge and a rearWard
edge and said second in?atable portion has a forWard
leading edge and a rearWard edge, Wherein said rearWard

edge of said ?rst in?atable portion and said forWard leading
edge of said second in?atable portion are in a facing spaced
relationship When the in?atable cushion is in?ated and said
non-in?atable member is disposed betWeen said rearWard
edge of said ?rst in?atable portion and said forWard leading

edge of said second in?atable portion.
3. The in?atable cushion as in claim 2, Wherein said
non-in?atable member is a single layer of fabric material.
4. The in?atable cushion as in claim 1, Wherein said
non-in?atable member is a single layer of fabric material
and the in?atable cushion is con?gured such that said
non-in?atable member traverses a pillar of the vehicle and
said ?rst in?atable portion and said second in?atable portion
traverse WindoW openings of the vehicle.
5. The in?atable cushion as in claim 1, Wherein a portion
of said ?rst in?atable portion proximate to said opening is

sealing engaged about a portion of said ?uid dispersing

construction;
a ?uid dispersing conduit being in ?uid communication
With said opening of said ?rst in?atable portion, said
second in?atable portion and said opening of said third
in?atable portion, said ?uid dispersing conduit com
prising an inlet opening con?gured to receive an in?a
tion force for in?ating said ?rst in?atable portion, said
second in?atable portion and said third in?atable por
tion, Wherein said ?uid dispersing conduit traverses a
gap betWeen said ?rst in?atable portion and said second
in?atable portion and a gap betWeen said second in?at

able portion and said third in?atable portion;
a ?rst non-in?atable member disposed in said gap
betWeen said ?rst in?atable portion and said second

in?atable portion; and
a second non-in?atable member disposed in said gap
betWeen said second in?atable portion and said third

in?atable portion.

conduit by a clamp and a portion of said second in?atable

12. The in?atable cushion as in claim 11, Wherein said
?rst non-in?atable member is secured to said ?rst in?atable

portion proXimate to said opening is sealing engaged about
another portion of said ?uid dispersing conduit by another

portion and said second in?atable portion after said ?rst
in?atable portion and said second in?atable portion are

clamp.

formed by a separate manufacturing process, and said sec
ond non-in?atable member is secured to said second in?at

6. The in?atable cushion as in claim 1, Wherein said ?rst

in?atable portion has non-in?atable portions de?ning a

able portion and said third in?atable portion after said
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second in?atable portion and said third in?atable portion are
formed by a separate manufacturing process.

second one-piece Woven in?atable portion, Wherein
said non-in?atable member reduces the siZe of said ?rst

13. The in?atable cushion as in claim 11, Wherein said
?rst in?atable portion has a forWard leading edge and a
rearWard edge and said second in?atable portion has a
forWard leading edge and a rearWard edge, Wherein said
rearWard edge of said ?rst in?atable portion and said for
Ward leading edge of said second in?atable portion are in a

in?atable portion and said second in?atable portion
according to the siZe of said non-in?atable member.
20. The in?atable cushion as in claim 19, Wherein said
non-in?atable member is secured to said ?rst one-piece
Woven in?atable portion and said second one-piece Woven
in?atable portion after said ?rst one-piece Woven in?atable

facing spaced relationship When the in?atable cushion is

portion and said second one-piece Woven in?atable portion

in?ated and said ?rst non-in?atable member is disposed
betWeen said rearWard edge of said ?rst in?atable portion
and said forWard leading edge of said second in?atable

are formed by a separate manufacturing process.
21. The in?atable cushion as in claim 19, Wherein said
?rst in?atable portion has a forWard leading edge and a
rearWard edge and said second in?atable portion has a

portion.
14. The in?atable cushion as in claim 13, Wherein said
non-in?atable member is a single layer of fabric material.
15. The in?atable cushion as in claim 11, Wherein a

portion of said ?rst in?atable portion proximate to said
opening is sealingly engaged about a portion of said ?uid
dispersing conduit by a clamp and said second in?atable
portion is sealingly engaged about another portion of said
?uid dispersing conduit by a pair of clamps and said third
in?atable portion is sealingly engaged about a further por
tion of said ?uid dispersing conduit by another clamp.
16. The in?atable cushion as in claim 11, Wherein said

?rst in?atable portion has non-in?atable portions de?ning a
plurality of chambers each being in ?uid communication
With each other, said second in?atable portion has non
in?atable portions de?ning a plurality of chambers each
being in ?uid communication With each other, and said third
in?atable portion has non-in?atable portions de?ning a
plurality of chambers each being in ?uid communication
With each other.
17. The in?atable cushion as in claim 11, Wherein said
?uid dispersing conduit is a rigid member and a portion of

said ?uid dispersing conduit disposed Within said second
in?atable portion comprises a plurality of diffuser openings.
18. The in?atable cushion as in claim 11, Wherein said
?rst non-in?atable member is a single layer of fabric mate
rial and said ?rst non-in?atable member is a single layer of
fabric material and the in?atable cushion is con?gured such
that said ?rst non-in?atable member traverses a ?rst pillar of
the vehicle and said second non-in?atable member traverses
a second pillar of the vehicle and said ?rst in?atable portion,
said second in?atable portion and said third in?atable por
tion each traverse a WindoW opening of the vehicle.
19. A modularly constructed in?atable cushion for
deployment along an interior side of a vehicle, comprising:

a ?rst one-piece Woven in?atable portion having an

opening providing ?uid communication into said ?rst

in?atable portion;
a second one-piece Woven in?atable portion having an

opening providing ?uid communication into said sec
ond in?atable portion; and
a ?uid dispersing conduit being in ?uid communication
With said ?rst in?atable portion and said second in?at

able portion, said ?uid dispersing conduit comprising
an inlet opening con?gured to receive an in?ation force

for in?ating said ?rst in?atable portion and said second
in?atable portion, Wherein said ?uid dispersing conduit
traverses a gap betWeen said ?rst in?atable portion and

said second in?atable portion; and
a non-in?atable member disposed in said gap betWeen
said ?rst one-piece Woven in?atable portion and said

forWard leading edge and a rearWard edge, Wherein said
rearWard edge of said ?rst in?atable portion and said for
Ward leading edge of said second in?atable portion are in a

facing spaced relationship When the in?atable cushion is
in?ated and said non-in?atable member is disposed betWeen
said rearWard edge of said ?rst in?atable portion and said

forWard leading edge of said second in?atable portion.
22. The in?atable cushion as in claim 21, Wherein said
non-in?atable member is a single layer of fabric material.
23. The in?atable cushion as in claim 19, Wherein said
?rst in?atable portion has non-in?atable portions de?ning a
plurality of chambers each being in ?uid communication
With each other, said second in?atable portion has non
in?atable portions de?ning a plurality of chambers each
being in ?uid communication With each other, and said third

in?atable portion has non-in?atable portions de?ning a
plurality of chambers each being in ?uid communication
With each other.
24. The in?atable cushion as in claim 19, Wherein said
?uid dispersing conduit is a rigid member.
25. The in?atable cushion as in claim 19, Wherein said
non-in?atable member is a single layer of fabric material
and the in?atable cushion is con?gured such that said
non-in?atable member traverses a pillar of the vehicle and

said ?rst in?atable portion and said second in?atable portion
traverse WindoW openings of the vehicle.
26. A method for modularly constructing an in?atable
cushion for deployment along an interior side of a vehicle,

comprising:
providing a ?rst one-piece Woven in?atable portion hav

ing a single opening providing ?uid communication
into said ?rst in?atable portion, said ?rst one-piece
Woven in?atable portion being constructed by a sepa
rate manufacturing process than the assembly of the
in?atable cushion;
providing a second one-piece Woven in?atable portion

having a single opening providing ?uid communication
into said second in?atable portion, said second one

piece Woven in?atable portion being constructed by a
separate manufacturing process than the assembly of
the in?atable cushion;

disposing a ?uid dispersing conduit betWeen said single
opening of said ?rst in?atable portion and said single
opening of said second in?atable portion, said ?uid
dispersing conduit being con?gured to receive an in?a
tion force for in?ating said ?rst in?atable portion and
said second in?atable portion, Wherein said ?uid dis
persing conduit traverses a gap betWeen said ?rst

in?atable portion and said second in?atable portion;
and
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securing a non-in?atable member in said gap between
said ?rst one-piece Woven in?atable portion and said
second one-piece Woven in?atable portion, Wherein the
siZe of ?rst in?atable portion and said second in?atable
portion is reduced according to the siZe of said non
in?atable member.
27. An in?atable cushion manufactured by the process of
claim 26.
28. The method as in claim 26, Wherein said ?rst one
piece Woven in?atable portion de?nes a loW permeable
in?ation chamber and said second one-piece Woven in?at
able portion de?nes a loW permeable in?ation chamber.
29. A method for modularly constructing an in?atable
cushion for deployment along an interior side of a vehicle,

comprising:
providing a ?rst one-piece Woven in?atable portion hav
ing an opening providing ?uid communication into said
?rst in?atable portion, said ?rst one-piece Woven in?at

able portion being constructed by a separate manufac
turing process than the assembly of the in?atable

cushion;
providing a second one-piece Woven in?atable portion

third one-piece Woven in?atable portion to each other

by disposing a ?uid dispersing conduit betWeen said
opening of said ?rst in?atable portion, said pair of
openings of said second one-piece Woven in?atable
portion and said opening of said third one-piece Woven

in?atable portion, said ?uid dispersing conduit being
con?gured to receive an in?ation force for in?ating said
?rst one-piece Woven in?atable portion, said second
one-piece Woven in?atable portion and said third one
piece Woven in?atable portion, Wherein said ?uid dis
persing conduit traverses a ?rst gap betWeen said ?rst
one-piece Woven in?atable portion and said second
one-piece Woven in?atable portion and said ?uid dis
persing conduit traverses a second gap betWeen said
second one-piece Woven in?atable portion and said
third one-piece Woven in?atable portion, and by secur
ing a ?rst non-in?atable member in said ?rst gap
betWeen said ?rst one-piece Woven in?atable portion
and said second one-piece Woven in?atable portion and
by securing a second non-in?atable member in said
second gap betWeen said second one-piece Woven
in?atable portion and said third one-piece Woven in?at
able portion, Wherein the siZe of said ?rst in?atable

having a pair of openings providing ?uid communica

portion, said second in?atable portion and said third

tion into said second in?atable portion, said second

in?atable portion are reduced according to the siZe of

one-piece Woven in?atable portion being constructed
by a separate manufacturing process than the assembly
of the in?atable cushion;

said ?rst non-in?atable member and said second non
in?atable member.
30. An in?atable cushion manufactured by the process of
claim 29.
31. The method as in claim 29, Wherein said ?rst one
piece Woven in?atable portion de?nes a loW permeable
in?ation chamber, said second one-piece Woven in?atable
portion de?nes a loW permeable in?ation chamber and said
third one-piece Woven in?atable portion de?nes a loW

providing a third one-piece Woven in?atable portion hav
ing an opening providing ?uid communication into said

third one-piece in?atable portion, said third one-piece
Woven in?atable portion being constructed by a sepa
rate manufacturing process than the assembly of the

in?atable cushion; and
securing said ?rst one-piece Woven in?atable portion, said
second one-piece Woven in?atable portion and said

permeable in?ation chamber.
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