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An air bag housing for use with an air bag inflator is
provided. The air bag housing is formed from an elastically
deformable material. The air bag housing comprises a cush-
ion area, an inflator area, and an inflator locking mechanism.
The cushion area is configured to receive an inflatable
cushion in an un-inflated state. The inflator area is config-
ured to receive the air bag inflator. The inflator area defines
a receiving area that conforms to a cross section or exterior
configuration of the inflator. The housing and the receiving
area flex and elastically deform from an open position to a
closed position. The inflator locking mechanism locks the
housing and receiving area in the closed position securing
the inflator therein.

18

16

12

20



Patent Application Publication Aug. 7,2003 Sheet 1 of 6 US 2003/0146603 A1




Patent Application Publication  Aug. 7,2003 Sheet 2 of 6 US 2003/0146603 A1

151 /_153

|

}
-
<

| T

|
134 f“,
|
|

e
N

<

~N
VAR
(- ——

| Ny

3
S -

{

\
et

o
N\
T
—]
L )
|1
N
(o]
sy
0
@)

—
)]
H



Patent Application Publication  Aug. 7,2003 Sheet 3 of 6 US 2003/0146603 A1

150 S
g\
% 150
-
146
FIG. 11

T
N

Y

!

146
FI1G. 10

‘I':‘);z
L

146

14
FIG. 9

150




Patent Application Publication  Aug. 7,2003 Sheet 4 of 6 US 2003/0146603 A1

342 312
s

340 350

\ FIG. 13
340 346
344
338
346
lj 346
350 346
348 348
348 348
350 350

>0 A 346 346
A FIG. 14 g FIG. 15 FIG. 16

412
450 442 y

440
436
434
T~ 428
414
440 346 FIG. 17



Patent Application Publication  Aug. 7,2003 Sheet 5 of 6 US 2003/0146603 A1

sao—, |\
536
534\
T~ 508
W s
514
T |

|
wo—" ]5114550 FIG. 18

542

550

550
544

l 560

542
544 .

FIG. 19

550
I 544

' 544 FIG. 20



Patent Application Publication  Aug. 7,2003 Sheet 6 of 6 US 2003/0146603 A1

612

\
236 740—_ \ // —
776
771
726 '
762
7127 204 )
714

/ |
732 _/ \ 7&4 770¥772



US 2003/0146603 Al

AIR BAG HOUSING AND METHOD OF MAKING

TECHNICAL FIELD

[0001] This application relates generally to air bags for
vehicles. More specifically, this application relates to an air
bag housing and method of manufacture.

BACKGROUND

[0002] Air bags have become common in modem auto-
mobiles. An air bag module including a housing, an inflat-
able cushion, and an inflator is installed in the desired
position within the vehicle. The cushion is stored in a folded
position within the housing. The inflator is also stored in the
housing and is in fluid communication with the cushion. In
response to a threshold event or occurrence, a sensor pro-
vides a signal for activating the inflator. The inflator pro-
vides a means for inflating the inflatable cushion (e.g.
supplying inflating gas to inflate the cushion).

[0003] There are several types of air bag modules, typi-
cally the air bag modules are configured for particular
applications. For example, driver side air bags, passenger
side air bags and side air bags to name just a few. The
configuration or type of air bag module determines the
assembly steps and/or process necessary to assemble the
same.

[0004] For example, a passenger side air bag module
(PAB) is typically assembled by inserting an inflator in an
open end of an elongated housing and passing a securing
post through an opening in the housing. The inflator is then
secured to the housing by placing a locking nut over the
portion of the threaded post extending outside of the hous-
ing.

[0005] Accordingly, an air bag module having a housing
and inflator arrangement of this type requires several steps
to secure the inflator in the housing.

[0006] 1t is desirable to have an airbag module with a
housing and inflator configuration that contributes to eco-
nomics of size as well as cost to manufacture. In addition, it
is desirable to have a housing and inflator arrangement
wherein the two are quickly assembled together.

SUMMARY

[0007] A method of securing an inflator in an air bag
housing is provided. The method includes inserting the
inflator in an inflator area of the air bag housing, applying a
closing force to the air bag housing to elastically deform the
inflator area about the inflator, and locking the air bag
housing in a closed position to secure the inflator in the
inflator area.

[0008] An air bag housing for use with an air bag inflator
is provided. The air bag housing comprises a cushion area,
an inflator area, and an inflator locking mechanism. The
cushion area is configured to receive an inflatable cushion.
The inflator area is configured to receive the air bag inflator.
The inflator area has a wall defining a receiving area that
conforms to a cross section of the air bag inflator. The wall
flexes or elastically deforms from an open position to a
closed position upon the application of a closing force. The
inflator locking mechanism locks the inflator area in the
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closed position maintaining the receiving area around the
inflator thereby securing the inflator in the inflator area.

[0009] A method of increasing the structural rigidity of an
air bag housing is provided. The method comprises forming
the air bag housing with an inflator area, a cushion area and
a locking mechanism, applying a closing force, and locking
the air bag housing in a closed position with the locking
mechanism. The inflator area has a wall configured to
elastically deform between an open and a closed position.
The closing force deforms the wall to the closed position.

[0010] The above-described and other features will be
appreciated and understood by those skilled in the art from
the following detailed description, drawings, and appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a side cross-sectional view of an air bag
module within a cavity;

[0012] FIG. 2 is a side view of an inflator;

[0013] FIG. 3 is a side view of an inflator for use in the
present disclosure;

[0014] FIG. 4 is a perspective view of an exemplary
embodiment of an air bag housing and an inflator locking
mechanism;

[0015] FIG. 5is a first side view of the air bag housing and
inflator mechanism of FIG. 4 in an open position;

[0016] FIG. 6 is a second side view of the air bag housing
and inflator mechanism of FIG. 4 in a closed position;

[0017] FIGS. 7-9 illustrate the various positions of the
inflator locking mechanism of FIG. 4;

[0018] FIGS. 10-11 illustrate an alternate embodiment of
the inflator locking mechanism of FIG. 4;

[0019] FIG. 12 is a perspective view of an alternative
embodiment of an air bag housing and an inflator locking
mechanism;

[0020] FIG. 13 is a side view of another alternative
embodiment of the present disclosure;

[0021] FIGS. 14-16 illustrate the various positions of the
inflator locking mechanism of FIG. 13;

[0022] FIG. 17 is a side view of another alternative
embodiment an inflator locking mechanism;

[0023] FIG. 18 is a side view of yet another alternative of
the present disclosure;

[0024] FIGS. 19-20 illustrate the various positions of the
inflator locking mechanism of FIG. 18;

[0025] FIG. 21 is a side view of another alternative
embodiment of the present disclosure; and

[0026] FIG. 22 is a side view of another alternative
embodiment of the present disclosure.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0027] Referring to FIGS. 1 and 2, and in order to provide
an example of a passenger side air bag device an air bag
module 10 is illustrated. Air bag module 10 is adapted to be
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received and secured within a cavity 11 of the vehicle.
Cavity 11 is located with an interior surface of a vehicle.
Cavity 11 and the securement of module 10 therein fixedly
positions the air bag device, for deployment of the air bag
into a preferred location. Module 10 includes among the
elements, a housing 12, an inflator 14 and an inflatable
cushion 16.

[0028] A sensor 20 or a plurality of sensors is/are adapted
to detect vehicle conditions and if necessary, provide an
activation signal to inflator 14. In accordance with known
techniques the inflator provides an inflation force to the
inflatable cushion. Alternatively, sensor or sensors 20 pro-
vide signals to a sensing and diagnostic module (not shown),
which controls the deployment of the air bag by receiving a
plurality of signals and determining whether the air bag
should be deployed. Cushion 16 is stored in a folded or
un-inflated position within housing 12 and is in fluid com-
munication with inflator 14. Thus, upon receipt of an acti-
vation signal, inflator 14 provides an inflation force to
cushion 16.

[0029] Inflator 14 is illustrated in FIG. 2. The inflator 14
illustrated in FIG. 2 is adapted to be secured in a housing by
passing a threaded post 15 through an opening in the
housing. Securement is facilitated through the use of a
locking nut configured for receipt on a portion of threaded
post 15 protruding from one end of the housing as the
inflator is inserted therein.

[0030] However, it has been determined that such protrud-
ing posts 15 add additional cost and expense to module 10.
More specifically, it has been determined that post 15 add an
additional length to the housing as the post and locking nut
must be accommodated by the design. In addition to adding
undesired length the post and nut locking add additional
weight to module 10. Furthermore, the step of securing the
locking nut (not shown) on the protruding post undesirably
increases manufacturing time and difficulty.

[0031] The present disclosure is directed to an airbag
module having a housing with an elongated body portion
wherein an inflator can be inserted and retained therein
without the use of an external securement means that would
require the overall length of the module to be increased.
Thus, the housing of the present disclosure provides an air
bag module of a shorter overall length as the length of the
inflator is reduced.

[0032] The housing is formed from a manufacturing pro-
cess, which allows the housing (e.g. exterior walls and
securement features) to be molded, extruded, pulltruded,
cast, stamped or other equivalent manufacturing process
wherein the housing is formed from a material having a
flexible characteristic while also retaining a resiliency qual-
ity. Accordingly, the housing is capable of being flexed or
deformed from a first position (open position) to a second
position (closed position) and the characteristics and con-
figuration of the housing will cause the same to provide a
biasing force back towards the open or un-deformed posi-
tion. The biasing force is also used to retain the housing in
its locked position.

[0033] The housing is configured to have a securement
mechanism(s) configured to lock or retain the housing in the
second position. The configuration and materials of the
housing and the securement mechanism allows the biasing
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force to retain the housing in a locked position as well as
retaining an inflator therein without a securement stud fixed
to the inflator.

[0034] Inanexemplary embodiment, housing 112 is made
from a straight section of extruded aluminum or other
composite extrusion.

[0035] Referring now to FIGS. 3-11, an exemplary
embodiment of an inflator 114 for use with an exemplary
embodiment of a housing 112 is shown. As illustrated in
FIG. 3, inflator 114 does not have a threaded post, feature
or appendage required to secure the inflator in housing 112.
As will be disclosed herein it is the housing itself which will
secure the inflator therein. Thus, in accordance with the
present disclosure housing 112 provides a quick and efficient
means for securement of the inflator therein in as there is no
requirement for separate securement step. In addition, the
overall length the air bag module is reduced. The inflator of
FIG. 3 is just an example of an inflator configuration
without a securement stud. Other inflator configurations
wherein the configuration and position of the diffusion
openings and the inflator is varied are contemplated to be
within the scope of the present disclosure.

[0036] Housing 112 defines an inflator area 124 and a
cushion area 126. Housing 112 is adapted to be fluidly sealed
by end plates such that inflator 114 is secured in inflator area
124 and in fluid communication with cushion 116. Cushion
116 is secured in cushion area 126 by a securement means
which secures a portion of the inflatable cushion to a
securement feature 137 of the housing. For example, feature
137 may be a key way configured for receiving a plastic rod
(not shown) that will be inserted into a loop sewn into the
end of the air bag, the loop being inserted into the key way
prior to the insertion of the rod therein. Other examples of
securement features feature are shown in U.S. Pat. No.
5,931,489.

[0037] Inan alternate embodiment and as illustrated by the
dashed lines in FIG. 3, inflator 114 is configured to have a
locating feature or notch 117. Feature 117 provides an area
configured to receive and engage a complimentary protru-
sion or locating feature 119 positioned on the interior surface
of the receiving area of the housing. Locating feature 119
and the position of notch 117 allows inflator 114 to be easily
located in the correct orientation (e.g. positioning of differ-
ent openings of the inflator).

[0038] For example, if the inflator is configured to have a
preferred orientation with respect to the inflatable air bag
(e.g. diffuser openings on one side of the module) the inflator
is easily positioned in the proper location prior to its
securement therein.

[0039] In an exemplary embodiment housing 112 is
formed by an extrusion process whereby an elongated
channel or member having the configuration of housing 112
is formed. Thus, in accordance with this procedure an
extruded channel is then cut into multiple pieces each
representing a housing 112. Accordingly, the length of
housing 112 is easily controlled as it is cut from the
elongated channel. In accordance with an exemplary
embodiment housing 112 is extruded aluminum.

[0040] Housing 112 is extruded with features to facilitate
the securement of an inflator and inflatable air bag therein.
The features may also include a channel 137 for receipt of
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a portion of the air bag cushion which is retained therein by
a pin, for example the securement means illustrated in U.S.
Pat. No. 5,931,489.

[0041] In addition, and as will be discussed below housing
is made of an easily molded material that is capable of being
deformed in a first direction whereby the inherent qualities
of the material which the housing is formed from causes the
material to return or to try to return to its original position.

[0042] Housing 112 is illustrated in an open or unlocked
position 130 in FIGS. 4 and 5, and is illustrated in a closed
or locked position 132 in FIG. 6. Housing 112 includes one
or more spaced apart housing locking mechanisms 128
configured to lock the housing in closed position 132. Thus,
mechanisms 128 are configured to work in conjunction with
inflator area 124 to apply a retaining force to retain the
inflator therein. In this manner, housing 112 removes the
need for the protruding posts and locking nut of prior air bag
modules by applying a compressive or retention force on
inflator 114 in inflator area 124.

[0043] Inflator area 124 includes a wall portion 134 that
defines a portion of a receiving area 136. A pair of sidewalls
135 extend from wall portion 134. Wall 134 is configured to
flex or elastically deform from open position 130 to closed
position 132 upon the application of a force in the direction
of arrow 138. Mechanism 128 locks or retains wall portion
134 and sidewalls 135 in closed position 132. In open
position 130, receiving area 136 is larger than inflator 114.
This allows for insertion of the inflator into the receiving
area from either end of the housing. However, in closed
position 132 receiving area 136 is reduced in size such that
the receiving area applies a compressive or retention force
on inflator 114 to secure the inflator in inflator area 124.
Thus, in closed position 132 receiving area 136 conforms to
the desired cross sectional shape of inflator 114.

[0044] In the example illustrated, inflator 114 has a circu-
lar cross sectional shape, thus area 136 as illustrated is
shaped appropriately to conform to the circular cross section
of the inflator. Of course, and as other applications require,
inflator 114 and area 136 having conforming cross sections
other than circular, such as, but not limited to, square,
rectangular, oblong, and the like are considered within the
scope of the present disclosure.

[0045] Also illustrated in FIGS. 3-6, an alternate embodi-
ment of receiving area 136 is shown. Here, receiving area
136 further includes integrally formed retaining formations
140. Formations 140 provide an extension of the surface
area of housing 112 that defines receiving area 136. Accord-
ingly, and in applications where receiving area 136 is
circular in shape formations 140 provide an extension of the
circular area of receiving area 136. Formations 140 increase
the amount of surface area of receiving area 136 that
conforms to the cross section of inflator 114. Thus, forma-
tions 140 distribute the retaining forces across a greater
surface of inflator 114 thereby increasing the grasp housing
112 has on the inflator. In addition, formations 140 also
provide a means for retaining inflator 114 in its preferred
location prior to the application of the compressive forces.

[0046] TLocking mechanisms 128 are shown in detail in
FIGS. 4-9. Each mechanism 128 includes a set of integrally
formed locking arms 142 and 144 extending from opposing
sidewalls 135. Arms 142 and 144 each include a transverse
section 146, a mating face 148 and a locking face 150.

Aug. 7, 2003

[0047] Mating faces 148 are configured to act upon one
another as the housing is flexed to move housing 112 from
open position 130 (FIG. 7) towards closed position 132
(FIG. 9). Traverse sections 146 and the material they are
made of are configured to flex or elastically deform. Accord-
ingly, mating faces 148 act upon one another to cause
sections 146 to deform (FIG. 8) such that arm 142 moves in
a first direction, while arm 144 moves in a second, opposite
direction. Once housing 112 has moved equal to or slightly
past closed position 132, the configuration of mating faces
148 and the length of sections 146 causes them to cease to
act on one another. At this point, the elastic or resilient
qualities of the materials traverse sections 146 are made of
cause arms 142 and 144 to return to an unbiased state (e.g.
their original position) to place locking faces 150 into a
faced relationship with one another.

[0048] Upon the release of the closing force the housing is
configured with a biasing force back towards the open
position 130. This is due at least in part to the memory or
resilient qualities of the materials as well as inflator 114
being inserted therein. Thus, the resiliency of the material
housing 112 is made out of causes housing 112 to remain in
a closed or locked position as the locking faces are biased
back towards one another to lock housing 112 in the closed
position.

[0049] During assembly, inflator 114 is inserted into infla-
tor area 124 while housing 112 is in open position 130 (FIG.
3). Inflator 114 is axially inserted into inflator area 124
through one of the open ends of housing 112. Next, a closing
force in the direction of arrow 138 is applied to housing 112
by hand or a machine to move sidewalls 135 towards each
other.

[0050] This movement causes transverse sections 146 to
deform as a result of mating faces 148 making contact with
each other until locking faces 150 are placed into a faced
relationship with one another. Once the housing closing
force is released the sidewalls bias back towards the open
position however, the locking faces of the locking mecha-
nism have an interference fit with each other and further
movement is prevented. Accordingly, and in this manner
inflator 114 is secured in housing 112.

[0051] After locking the housing in the closed position,
cushion 116 is installed (shown in phantom in FIG. 6).
Cushion 116 is installed in a folded position or un-inflated
state within cushion area 126. Cushion 116 is installed in a
known manner so that it is in fluid communication with
inflator 114 via the spaces between mechanisms 128. Next,
side openings 151 of housing 112 are sealed by end plates
153 (shown in FIG. 4). End plates 153 will also provide a
structural rigidity to housing 112 as well as a means for
retaining inflator 114 therein. End plates 153 are secured to
the housing 112 by connection means including but not
limited to the following items: bolts, screws, welds, clips,
and equivalents thereof. The connecting means is configured
for receipt in a feature of housing 112.

[0052] Mechanism 128 also provides structural rigidity to
housing 112. More specifically, and during deployment of
the air bag module, activation of inflator 114 in module 110
increases the pressure in inflator area 124 and cushion area
126 to deploy cushion 116. The activation of inflator 114
creates an internal pressure. This pressure exerts a force in
the direction of arrow 154. However, the locking faces of the
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locking mechanism prevent movement of the walls of the
housing. Accordingly, mechanism 128 will provide addi-
tional rigidity to housing 112.

[0053] Referring now to FIGS. 10 and 11, an alternate
embodiment of mechanism 128 is shown. Here, housing 112
is initially formed from an extrusion or molding process
such that mating faces 148 and locking faces 150 of mecha-
nism 128 are formed from a single piece by cutting a
pre-molded item (FIG. 10). Thus, in this embodiment, the
portions of mechanism 128 or molded together and then they
are cut to the preferred configuration.

[0054] Alternative methods for forming housing 112
include but are not limited to, stamping, casting, protrusion,
pultrusion and injection molding. In accordance with these
alternative methods of manufacture housing 112 is also
capable of being formed from alternative materials including
but not limited to, aluminum, polymers, plastics, rubber,
steel, composites, other metals and combinations thereof
(e.g. laminates and compositions of different types of mate-
rials) wherein the material used for housing 112 and the
mechanisms is resilient. For example if housing 112 is
formed by a stamping process the preferred material may be
steel or alternatively if the preferred metal is steel the
preferred process may be stamping.

[0055] Referring now to FIG. 12 an alternative embodi-
ment of the present disclosure is illustrated, here component
parts performing similar or analogous functions are labeled
in multiple of 100. Here, inflator locking mechanism 228
also acts as a diffuser 256 located between inflator 214 and
cushion 216. More specifically, in this embodiment mecha-
nism 228 includes a plurality of diffuser openings 258.
Openings 258 place inflator area 224 in fluid communication
with cushion area 226. Opening 258 distribute inflation
gases from inflator 214 to cushion 216.

[0056] Referring now to FIGS. 13-16, another alternate
embodiment of the housing is illustrated. Here, an inflator
locking mechanism 328 includes a set of locking arms 342
and 344 extending from receiving area 336. Arms 342 and
344 each include a transverse section 346, a mating face 348
and a locking face 350.

[0057] As discussed above, mating faces 348 are config-
ured to act upon one another as wall 334 is flexed to move
housing 312 from open position 330 (FIG. 14) towards
closed position 332 (FIG. 16). Traverse sections 346 are
molded/manufactured out of a material capable of being able
to flex or elastically deform while also being capable of
returning to their undeformed position. Mating faces 348 act
upon one another to deform sections 346 such that arm 342
moves in a first direction, while arm 344 moves in a second,
opposite direction.

[0058] Once housing 312 has moved equal to or slightly
past closed position 332, mating faces 348 cease to act on
one another. At this point, the resiliency of traverse sections
346 return arms 342 and 344 to an unbiased state placing
locking faces 350 into a locking relationship with one
another.

[0059] Upon the release of closing pressure 338, the
sidewalls act to bias or move housing 312 back towards open
position 330. However, upon movement from its position
equal to or slightly father than closed position 332, locking
faces 350 mate with one another to lock housing 312 in the
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closed position. By way of example, FIGS. 14-16 illustrate
mechanism 328 in detail before application of closing force
338 (FIGS. 14), during application of the closing force
(FIG. 16), and after removal of the closing force (FIG. 13).

[0060] Accordingly, mechanisms 328 are configured to
work in conjunction with inflator area 324 to secure inflator
314 in housing 312 by the compressive forces applied by
receiving area 336 on the inflator. Mechanisms 328 can be
configured to either have a plurality of spaced apart mecha-
nisms as in FIG. 4, or to act as a diffuser as in FIG. 12.

[0061] Referring now to FIG. 17, an alternate exemplary
embodiment of the housing is illustrated having inflator
locking mechanisms 428. Mechanisms 428 include a plu-
rality of locking arms 442 and 444 extending from the
sidewalls of the housing. Arms 442 and 444 cach include a
mating face 448 and a locking face 450. However, in this
embodiment only one of the arms, namely arm 444, includes
only a transverse section 446.

[0062] Here, mating faces 448 are configured to act upon
one another as the sidewalls are flexed to move housing 412
from an open position 430 towards closed position 432
while traverse section 446 is configured to flex or elastically
deform. Mating faces 448 act upon one another to deform
section 446 such that arm 444 moves in a first direction,
while arm 442 remains substantially stationary.

[0063] Once housing 412 has moved equal to or slightly
past a closed position, mating faces 448 cease to act on one
another. At this point, traverse section 446 returns arm 444
to an unbiased state thereby locking faces 450 with one
another.

[0064] Upon the release of the closing force, the sidewalls
act to bias or move housing 412 back towards the open
position. However, upon movement from its position equal
to or slightly further than closed position 432, locking faces
450 mate with one another to lock housing 412 in the closed
position.

[0065] The mechanism of FIG. 17 is configured to either
have a plurality of spaced apart mechanisms as in FIG. 4, or
to act as a diffuser as in FIG. 12.

[0066] Referring now to FIGS. 18-20, another embodi-
ment of the present disclosure is illustrated. Here mecha-
nisms 528 include a set of locking arms 542 and 544
extending from the sidewalls. Arms 542 and 544 each
include a locking hole or opening 550. Openings 550 are
configured to come into axial alignment as wall 534 is flexed
to move housing 512 from an open position towards a closed
position 532 (FIGS. 18 and 20). Once openings 550 are
axially aligned, a shaft 560 is inserted through the openings.

[0067] Shaft 550 is used to lock housing 512 in the closed
position. By way of example, FIGS. 19 and 20 illustrate
mechanism 528 in detail before application of closing force
538, and during application of the closing force causing
holes 550 to become axially aligned.

[0068] 1t should be recognized that mechanism 528 is
described above by way of example as having one arm 542
and two arms 544. Of course, and as applications require,
multiple arms 547 and arms 544 are included in the scope of
the present disclosure.

[0069] Referring now to FIG. 21, yet another alternative
embodiment is illustrated. Here, housing 612 includes a pair
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of locking holes or openings 662 disposed on opposite sides
thereof. Holes 662 are adapted to receive mechanism 628
therethrough to secure housing 612 in the closed position.
Holes 662 are configured to come into axial alignment as the
sidewalls are flexed to move housing 612 from an open
position towards a closed position. Once holes 662 are
axially aligned, a bolt 664 is inserted through the holes such
that a head 665 of the bolt rests exterior to one side of
housing 612, and such that a threaded end 668 protrudes
through the opposite side of the housing for receiving a
threaded nut 670. Accordingly, mechanism 628 locks hous-
ing 612 in closed position 632.

[0070] 1t should be recognized that mechanism 628 is
described above by way of example as having one bolt 664.
Of course, and as applications require, the inclusion of more
bolts 664 is included in the scope of the present invention.

[0071] Referring now to FIG. 22, yet another alternative
embodiment of the present disclosure is illustrated. Here,
housing 712 includes two portions 772 each defining a
portion of inflator area 724 and a portion of cushion area
726. Preferably, portions 772 are symmetrical to one
another, allowing for ease of manufacture by stamping,
casting, extrusion, injecting molding, pultrusion, etc., of the
housing two portions.

[0072] Each portion 772 includes an outwardly extending
tab portion 774. Tab portion 774 is configured to join the
portions together by a securing means such as, a bolt 776.
Once joined, housing 712 defines inflator area 724 and
cushion area 726. Here, inflator area 724 includes a wall 734
defining a receiving area 736. The sidewalls of housing 712
are configured to flex or elastically deform from an open
position to a closed position upon the application of closing
force (e.g. the tightening of the bolts).

[0073] As discussed above with respect to FIG. 21, hous-
ing 712 includes a pair of locking holes 762 disposed on
opposite sides thereof. Holes 762 are adapted to receive a
securing means therethrough to secure housing 712 in the
closed position. Holes 762 are configured to come into axial
alignment as the sidewalls are flexed to move housing 712
from an open position towards a closed position. Once holes
762 are axially aligned, a bolt 764 is inserted through the
holes such that a head 766 of the bolt rests exterior of one
sidewall of housing 712, and such that a threaded end 768
protrudes through the opposite sidewall of the housing. The
protruding portion being positioned for receiving a threaded
nut 770. Accordingly, mechanism 728 locks housing 712 in
a closed position.

[0074] 1t should be recognized that housing 712 is illus-
trated by way of example only. Of course, use of any of the
inflator locking mechanisms described herein in conjunction
with housing 712 is considered within the scope of the
present application. It should also be recognized that means
for connecting portions 772 other than tabs 774 and bolt 776,
such as, but not limited to retaining clips, interlocking
members, adhesives, welds, combination thereof, and the
like, is considered within the scope of the present applica-
tion.

[0075] As described in detail above, the housing is con-
figured for ease of manufacturing through the use of an
extrusion, stamping, casting, protrusion, pultrusion, injec-
tion molding or other process that produces a continuous
housing that can be cut to its preferred length. In accordance
with these alternative methods of manufacture the housing is
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also capable of being formed from alternative materials
including but not limited to, polymers, steel, composites,
and other metals.

[0076] As also mentioned herein, the wall, transverse
sections, and/or tabs of the housing are configured to flex,
elastically deform, and/or bias back toward their original
position. These properties are provided for by the inherent
flexibility or memory of the materials, the shape of these
portions, and/or combinations thereof.

[0077] The inflator locking mechanisms, discussed above,
lock the housing in the closed position to retain the inflator
in the receiving area. Moreover, and in addition to securing
the inflator in the housing, the inflator locking mechanism
provides structural rigidity to the housing, and optionally
acts to more evenly distribute inflation gases from the
inflator to the cushion.

[0078] While the invention has been described with ref-
erence to one or more exemplary embodiments, it will be
understood by those skilled in the art that various changes
may be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
invention. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the
invention without 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 con-
templated for carrying out this invention, but that the inven-
tion will include all embodiments falling within the scope of
the appended claims.

1. A method of securing an inflator in an air bag module,
comprising:

inserting an inflator into a housing;

elastically deforming a portion of said housing about said
inflator and causing a plurality of locking members to
move from a first position to a second position, said
locking members being configured to retain said hous-
ing in a configuration as said housing is deformed and
said members move towards said second position.

2. An air bag housing, comprising:

a pair of sidewalls being in a facing spaced relationship;

a connecting portion being configured to connect said pair
of sidewalls;

a receiving area configured to receive an air bag inflator
therein, said pair of sidewalls and said connecting
portion being constructed out of a resilient material that
allows said pair of sidewalls and said connecting por-
tion to be deformed from a first position to a second
position, said receiving area decreasing in size as said
pair of sidewalls and said connecting portion are
deformed to said second position and said receiving
area secures said air bag inflator therein as said pair of
sidewalls and said connecting portion are deformed to
said second position; and

a plurality of first locking members depending from one
of said pair of sidewalls and a plurality of second
locking members depending from the other one of said
pair of sidewalls, said plurality of first locking mem-
bers being secured to said plurality of second locking
members as said pair of sidewalls and said connecting
portion is deformed to said second position from said
first position.
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3. An air bag housing, comprising:

a pair of sidewalls and a connecting portion connecting
said pair of sidewalls to each other, said pair of side-
walls defining a portion of a cushion area configured to
receive an inflatable cushion in an un-inflated state;

an inflator area, said pair of sidewalls and said connecting
portion defining a portion of said inflator area, said
inflator area being configured to receive an inflator for
inflating said inflatable cushion, said inflator area defin-
ing a receiving area, said receiving area being config-
ured to conform to a cross section of said inflator, said
pair of sidewalls and said connecting portion being
configured to flex or elastically deform from an open
position to a closed position upon the application of a
closing force to said housing; and

an inflator locking mechanism being configured to lock
said pair of sidewalls and said connecting portion in
said closed position to secure said inflator in said
receiving area.

4. The air bag housing of claim 3, further comprising
retaining formations on an inner surface of said housing.

5. The air bag housing of claim 3, wherein said inflator
locking mechanism provides structural support to the air bag
housing when the air bag housing is in said closed position.

6. The air bag housing of claim 3, wherein said inflator
locking mechanism is configured to have a plurality of
openings for diffusion of an inflation gas being expelled
from said inflator.

7. The air bag housing of claim 3, wherein said inflator
locking mechanism is integral with the air bag housing.

8. The air bag housing of claim 3, wherein said air bag
housing has a plurality of inflator locking mechanisms each
having a pair of locking arms one of said pair of locking
arms extending from one said sidewall and the other extend-
ing from the other sidewall, said locking arms each having
a mating face, and a locking face, at least one of said pair of
locking arms including a transverse section between the
sidewall and the locking face, said transverse section being
configured to flex or elastically deform, said mating faces
being configured to act upon one another as said sidewalls
are flexed from said open position to said closed position,
said mating faces being further configured to cease acting
upon one another as said wall is flexed equal to or slightly
past said closed position such that said traverse section bias
back to an underformed state to place said locking faces into
a faced relationship with one another, said wall biasing said
locking faces into a locking relationship.

9. The air bag housing of claim 3, wherein said inflator
locking mechanism comprises:

a pair of first locking members extending from one of said
sidewalls, said pair of first locking members each
having an opening passing therein;

a second locking member extending from the other one of
said side walls, said second locking member having an
opening passing therein, said pair of first locking mem-
bers being configured to be disposed on either side of
said second locking member when said housing is in
said closed position and said opening of said second
locking member axially aligning with said openings of
said pair of first locking members; and
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a locking member being configured to pass through said
openings when said housing in said closed position.

10. The air bag housing of claim 3, wherein said inflator
locking mechanism comprises a securing means for securing
two portions of said housing together, said securing means
passing through a pair of openings in said housing, said
openings being configured to be in axial alignment when
said housing is in said closed position.

11. An air bag housing, comprising:

a pair of sidewalls and a connecting portion connecting
said pair of sidewalls to each other, said pair of side-
walls defining a portion of a cushion area configured to
receive an inflatable cushion in an uninflated state;

an inflator area, said pair of sidewalls and said connecting
portion defining a portion of said inflator area, said
inflator area being configured to receive an inflator for
inflating said inflatable cushion, said inflator area defin-
ing a receiving area, said receiving area being config-
ured to conform to a cross section of said inflator, said
pair of sidewalls and said connecting portion being
configured to flex or elastically deform from an open
position to a closed position upon the application of a
closing force to said housing; and

an inflator locking member being configured to lock said
pair of sidewalls and said connecting portion in said
closed position to secure said inflator in said receiving
area, said inflator locking member passing through a
pair of openings in said pair of sidewalls, said pair of
openings being axially aligned when said housing is in
said closed position.

12. The air bag housing of claim 11, wherein said side-
walls and said connecting portion are defined by a pair of
symmetrical housing portions each being secured to the
other by said inflator locking member and a locking member
being configured to lock said housing portions to each other
proximate to said connecting portion, said locking member
passing through a pair of openings in said housing portions,
said pair of openings being axially aligned when said
housing portions are aligned with each other.

13. A method for increasing the structural integrity of an
air bag housing, comprising:

forming an air bag housing and at least one locking
mechanism out of a resilient material, said housing
defining an inflator area and a cushion area, said at least
one locking mechanism being disposed between said
inflator area and said cushion area, said locking mecha-
nism being configured to secured said housing in a
closed position as said air bag housing is moved from
an open position to a closed position.

14. The method of claim 13, wherein a receiving area of
said inflator area is reduced in size from a first area to a
second area as said air bag housing is moved from an open
position to a closed position, said second area being smaller
than said first area.

15. The method of claim 14, wherein said inflator area
includes retaining formations formed therein, said retaining
formations increase the surface area of said receiving area.

16. The method of claim 1, wherein said housing is
extruded from aluminum stock.

17. The air bag housing as in claim 2, wherein said air bag
housing is extruded from aluminum stock.



US 2003/0146603 Al

18. The air bag housing as in claim 2, wherein said air bag
housing is formed by one of the following processes:
extrusion, pultrusion, protrusion, stamping and injection
molding.

19. The air bag housing as in claim 8, wherein said
plurality of inflator locking mechanism are integral with said
sidewalls.
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20. The air bag housing as in claim 19, wherein said air
bag housing is formed by one of the following processes:
extrusion, pultrusion, protrusion, stamping and injection
molding.



