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SIDE AIRBAG MODULE

Most conventional soft pack side airbag modules have an electrical

connector hidden inside the airbag. The inflator assembly and the electrical

wire harness are first assembled and then placed inside the airbag. Such a

design requires the airbag and inflator attachment to have a large opening

for inflator insertion that is closed by fabric flaps. Such a design has a large

amount of gas leakage around the inflator. The leakage is not consistent, if

not uncontrollable, since the gas pressure at the initial stage of inflation is

very high due to high gas inflation rate and small volume prior to unfolding of

the airbag.

The new side airbag module disclosed herein solves these problems

with an exposed electrical connection, minimizing leakage and optimizes

airbag strength. The exposed electrical connection may ease the assembly

of the airbag module. The electrical wire harness with a connector can be

routed in a vehicle seat prior to installation of the airbag module and is ready

for connection to the exposed electrical connector on the airbag inflator.

This may lead to lower assembly costs.

Figure 1 shows the main components of the new side impact airbag

and cover.

Figure 1a shows the airbag and other parts of an airbag module.

Figure 2 shows components of the airbag.

Figure 2a is a plan view of the upper portion of the main airbag panel.

Figure 2b shows the reinforcement panel folded about a vertical axis.

Figure 2c shows the reinforcement panel folded a second time, this

time about a horizontal axis.

Figure 2d shows the lower portion of the main panel secured to the

upper portion of the main panel, as well as an internal tether.

Figure 2e shows an assembled airbag.

Figures 3a and 3b show an alternate embodiment.

Figure 4 shows an assembled airbag assembly for either embodiment

folded over with an inflator installed in the airbag.



Figure 4a is a plan view showing the inflator installed in the airbag

with an inflator retainer bracket holding the inflator.

Figure 5 shows a portion of the airbag with an inflator opening having

a single integral tab or flap pushed through the larger opening of the airbag.

Figures 6 and 6a show an alternate way of providing an inflator seal.

Figure 7 is a perspective view of an inflator retainer bracket.

Figure 8 is a fragmentary close-up view of the inflator seal with the

inflator in the airbag retained by the inflator retainer bracket.

Figure 9 is a side view of the components of Figure 8.

Figure 10 is a plan view of a domed-shaped washer with internal teeth

or projections.

Figure 10a is a cross-section of the washer of Figure 10.

Figure 11 is a fragmentary side view showing the washer mounted on

a connector-end of the inflator.

Figure 11a shows an alternate inflator retainer bracket.

Figure 12 is an end view of the washer assembled with the inflator.

Figure 13 is a shows a partially folded airbag with the fabric cover

positioned over the inflator.

Figure 13a shows the airbag more completely folded.

Figure 14 shows the inflator with the folded airbag adjacent the

inflator and with the cover looped about the folded airbag and secured to the

mounting studs of the inflator retainer bracket.

An airbag assembly 100 as shown in Figures 1 - 5 includes an

inflatable airbag 102 and a panel of material used as a cover 110 to maintain

a folded airbag in a folded condition. The cover can be made from a woven

material or non-woven material, such as paper or Tyvek ®, and includes a

line or perforationsi 16 or other another easily frangible feature. The

cover 110 can be secured to a main panel 105 of the airbag to reduce the

number of parts and subassemblies, as shown in Figures 2d and 3a, or kept

as a separate part.

The cover 110 has a first set of openings therein including a



large circular opening 112 and a smaller opening 112a. These openings

112, 112a in the cover receive portions of an inflator 140. The cover 110

has a second set of four openings 112, 114a therein that receive fasteners,

such as a bolt of an inflator retainer bracket. If the cover does not receive an

inflator through the openings 12, 112a, these opening can be omitted.

The airbag may have a single inflation chamber or multiple inflation

chambers. When the airbag has multiple inflation chambers the interior of

the airbag is partitioned by a tether 101 that is a separate panel of material.

The tether 101 has openings therein to permit inflation gas to flow through

the tether. The airbag can be separated into multiple inflation chambers by

stitching the two sides of the main panel together using a line of stitches with

large openings in the stitch line to permit inflator gas flow between the

inflation chambers.

The main panel 105 may comprise a single sheet of fabric such as a

woven uncoated fabric or a woven fabric coated to reduce the permeability

of the fabric. Alternatively, as shown in Fig. 2d, the main panel 105 has an

upper portion 104a formed of a woven uncoated fabric connected to a lower

portion 104b formed of a woven coated fabric. The main panel is generally

symmetric about a fold line or axis 106 as shown in Figure 2d, and divides

the main panel into two substantially identical main panel halves 105a, 105b

as shown in Figures 2d and 3a. In Figure 2 the components of an airbag

102, including the upper and lower portions 104a, 104b of the main panel,

the tether 101 , and the cover 110 are separated from each other. Arrow 107

shows the relative direction in which the lower portion 104b of the main

panel is moved to partially overlie the lower regions of the upper

portion 104a of the main panel.

The upper portion 104a of the main panel has a first opening such as

a partial-circular slit 120 therein, the center portion thereof forming a

bendable tab 121 . The upper portion 104a of the main panel includes a

second opening such as a circular opening 122 located below the first

opening or slit 120. The centers of the openings 120, 122 correspond to the

spacing between the centers of the openings 112, 112a of the cover 110.



Each of the upper and lower portions 104a, 104b of the main panel includes

alignment marks or manufacturing aids such as a small triangularly or

rectangularly shaped extensions 201 , 202, 204 of fabric. The lower

portion 104b of the main panel includes the openings 120, 122; a bendable

tab 121 is associated with each opening 120. In this embodiment the airbag

includes an integrally formed reinforcement panel 130 having two sets of

openings 120, 122. Before the lower portion 104b of the main panel is

moved onto and sewn to the upper portion 104a of the main panel, the

integral reinforcement panel 130 is folded and moved to its proper position.

In the embodiment of Figures 3 and 3a the reinforcement panel is a separate

panel. Figure 2a shows the upper portion 104a of the main panel in

isolation, and in Figure 2b, the left hand portion 130a of the reinforcement

panel has been folded over fold line 106 to yield a narrowed configuration.

The reinforcement panel now has two layers of overlapping material with the

two sets of openings 120, 122 and tabs 121 situated on top of each other. If

such a level of reinforcement is not needed, the left hand side of the

reinforcement panel can be omitted.

In Figure 2c the folded-over reinforcement of Figure 2b is again

folded-over a horizontal axis or fold line 106a to the configuration shown in

which the openings and tabs 120, 121 , 122 in the reinforcement panel

overlay the openings and tab in the upper portion 104a of the main panel.

To maintain the reinforcement panel in the illustrated configuration it can be

sewn to the upper portion 104a of the main panel or left free.

In Figure 2c, arrow 107 indicates that the lower portion 104b of the

main panel will be moved to overlay the upper portion 104a of the main

panel. In Figure 2d the openings 120, 122 of the lower portion of the main

panel are aligned with the openings 120, 122 of the reinforcement panel and

upper portion 104a of the main panel, and the lower portion 104b of the main

panel is sewn to the upper portion 104a of the main panel along a seam 111.

In Figure 2c the cover 110 is shown displaced from the upper portion 104a of

the main panel. The cover can be slid below the upper portion of the main

panel as shown in Figure 2d and can be sewn to the upper portion 104a of



the main panel by a short line of stitches 113 that may be arranged in a

figure-8 pattern so that the cover 110 can be considered a part of the main

panel. The cover 110 can remain unattached from the airbag in which case

it is not sewn to the upper portion 104a of the main panel. There are now

four layers of material that are aligned to each other and each has

openings 120, 122 and a tab 121 that provide a robust reinforcement of this

region of the airbag. These multiple panels are joined together by a figure-8

seam or stitch pattern 132 as shown in Figure 2d, which extends about all of

the aligned openings 120, 122.

The tether 101 of Figure 2 is also shown in Figure 2d. An edge 204a

of the tether is aligned to and sewn by stitches 205 to the edge 206a of the

lower portion 104b of the main panel. The seam of stitches 205 extends

through the upper portion 104a of the main panel, the lower portion 104b of

the main panel and the tether 101 as shown in Figures 4, 4a and 6. With the

edge 204a of the tether secured in place the airbag components are

manipulated to permit another edge 204b of the tether to be aligned to and

sewn by stitches 205 to the edge 206b of the lower portion 104b of the main

panel. Subsequently, the configuration of Figure 2d is folded about the fold

line 106 yielding the configuration of Figure 2e. An inspection of the

above figures shows that the top sections of the upper and lower

portions 104a, 104b of the main panel have slits 208, 209 therein. The slit

fabric permits the opposing areas of each side of the upper and lower

portions of the main panel to lie flat upon each other after the upper and

lower portions are folded about the fold line 106 to provide a more compact

configuration that is then sewn closed by a peripheral seam 210.

Figures 3a and 3b show an airbag 102a similar to the airbag 102

described above. In airbag 102 the reinforcement panel 130 is an integral

part of the upper portion 104a and the lower portion 104b includes in its top

portion the openings 120, 122 which add another layer of material to the

reinforcement of the inflator receiving openings 120, 122 in the other panels.

In this airbag 102a the integral reinforcement panel 130 has been replaced

by a separate reinforcement panel 130. The openings 120, 122 have been



removed and a top region of the lower portion 104b squared off. Neither the

upper or lower portions include the splits or slit at their top. With the top

region of the lower portion 104b removed there are fewer layers of material

overlaying the openings 120, 122 on the upper portion 104a. If a tether 101

is used, it is sewn to the upper and lower portions at the same location

shown in Figure 2d. The opposing portions of the assembled components

shown in Figure 3a are substantially the same as illustrated in Figure 2d and

when folded over the fold line 106 yield a configuration similar to that shown

in Figures 2e, 4 and 4a.

In Figure 3a the upper edge109 of the lower portion 104b of the main

panel rests above the lower edge of the upper portion 104a of the main

panel. The upper and lower portions 104a, 104b of the main panel are sewn

together along sew line or seam 111. The cover 110 can be sewn to the

right half of the upper portion of the main panel with its openings 112, 112a

aligned with the openings 120, 122. The cover can be sewn to the upper

portion of the main panel in the same manner as mentioned in the first

embodiment with a short line of stitches 113 or using the figure-8 pattern 132

so that the cover 110 can be considered a part of the main panel. The

sewn-together panels are folded over the fold line 106 yielding a

configuration similar to that shown in Figures 2e, 4 and 4a. The two main

panel halves 105a, 105b are sewn together along a peripheral sewn

seam 222. The peripheral sewn seam 222 used to close the panel

halves 105a, 105b can be used to tack or sew an end portion of the cover to

the panel half 105a. The reinforcement panel 130 in this embodiment is a

separate panel and has slots 120, 122 therein. During assembly the

reinforcement panel 130 is moved upon the upper portion 104a with its

openings 120, 122 aligned to similar openings 120, 122 in the upper

portion 104a of the main panel. The reinforcement panel 130 can be

secured to the upper portion 104a of the main panel by a separate seam

such as a figure-8 loop that extends about openings 120, 122.

Figure 1a shows the components of a side airbag module 200, which

in addition to the airbag 102 and cover 110 includes an inflator 140, an



inflator retainer bracket 150, and a lock washer 160. The side airbag module

may include a wiring harness, which includes an electrical connector that

connects through an electric terminal or connecter to an igniter, which is a

part of the inflator.

The airbag, in particular the main panel half 105a, provides a plurality

of aligned large openings 120, smaller openings 122 and tabs 121 . One

or more of these other openings 120, 122 are included in the reinforcement

panel 130 and the lower portion 104b of the main panel. These

openings function as inflator receiving openings. If the cover includes

openings 112, 112a these also function as inflator receiving openings. The

aligned tabs 121 of the various panels when bent over form a self-sealing

inflator seal against a portion of the exterior of the inflator 140. In Figure 5

the opening 120 is partially circular and has a diameter sized to allow for the

stretching of the fabric to permit entry of the inflator. In Figure 5 the aligned

tabs 121 are shown being pushed into the interior of the airbag. This

orientation could be achieved if manually pushed in or if the tab were moved

inwardly as the inflator is being moved into the opening 122. The

reinforcement panel 130 and connecting fιgure-8 seam 132 are also shown

in Figure 5. In Figure 5 the bent portion of the tab 121 is straight but that

portion will conform to the circular shape of the walls of the inflator upon

insertion of the inflator in opening 120. The material 127 between the edge

of opening 120 and the stitches forming the seam 132 will be pushed and

bent inwardly, as shown in Figure 5, upon insertion of the inflator. This bent

material contributes to the seal about the inflator. The aligned tabs 121 form

a seal along one side of the inflator 140, as also shown in Figures 8 and 9 .

Figure 6 shows an alternate configuration wherein the large opening 120 is

formed by two crossing slits 123, 125. The slits form four tabs 121a in the

shape of petals which petal inwardly and press on four sides of the body of

the inflator to create another seal between the airbag and the inflator in the

same manner as shown for the tab 121 in Figure 9 .

The inflator140 as shown in Figures 1a, 4 and 4a includes a small or

narrow end 142 near the inflator's integral electrical connector 143, a large



end 144 and a center cylindrical hollow body 146 containing propellant

and/or gas. Before the inflator 140 is inserted into the airbag the

openings 112, 112a in the cover 110 are aligned with the openings 120, 122

in the main panel. This alignment should be automatic if the cover 110 is

secured to the main panel. If the cover is not secured to the main panel, the

cover is placed over the main panel half 105a and the openings 112-120

and 112a-122 are aligned.

The inflator 140 is placed inside the airbag in the following

manner. The smaller end 142 of the inflator 140 is first positioned near the

large opening 112 of the cover and pushed into the airbag through the

opening 112 and through the slit 120, along with the opening 120 in any

reinforcement panel. The inflator is then manipulated so the smaller end 142

extends out of the small and now aligned openings 122 and through

opening 112a in the cover, if used. The inflator will be properly positioned

with the larger end 144 extending from the large openings 112, 120 and the

smaller end 142 of the inflator extending from openings 112a, 122 as

shown in Figure 4. The exit ports 145 of the inflator are located in the

narrow end 142.

The module 200 includes an inflator retainer bracket 150, which is

shown in Figures 1a and 7. The inflator retainer bracket 150 holds the

inflator and airbag together and provides a mechanism by which the module

can be secured to a mounting surface. The inflator retainer bracket 150

includes a body 152 having a base 152a that supports two threaded

fasteners 154a, b that are used to mount the module to a seat frame and are

useful in holding the cover 110 to the folded airbag. A part of the base 152a

is bent down to form a pin 153 useful in aligning the inflator retainer bracket

with a hole in the mounting surface. The inflator retainer bracket has a first

end 156 that is bent about ninety degrees to the center portion, the first end

includes a small opening 156a that is slightly larger than the cylindrically

shaped smaller end 142 of the inflator 140 that sticks through this

opening 156a; as shown in Figures 9 and 11. The inflator retainer



bracket 150 has a second end 158, which is maintained at an angle relative

to the center or base portion; this second end 158 includes an oval

opening 18a. The second end 158 is a resilient extension of the base 152a

and can rotate slightly relative to the base and holds the inflator in place as

the edges of the opening bite into the material of the inflator. Referring to

Figure 4 , the following describes a way to secure the inflator retainer

bracket 150 to the inflator 140. The opening 158a of the inflator retainer

bracket is slipped about the larger end 144 of the inflator and the center

portion 152a of the inflator retainer bracket aligned to the center portion of

the inflator (which is inside of the airbag). In this orientation the inflator

retainer bracket is outside of the airbag and that portion of the cover 110

between openings 112, 112a. In this orientation the airbag, and the cover if

one is used, are against the inner side 159 of the end 158 of the inflator

retainer bracket. The inflator 140 is slid further into opening 158a so that the

narrow end 142 of the inflator and that part of the airbag, and the cover if

one is used, proximate the opening 122 can be moved adjacent an inner

side 161 of the end 156 of the inflator retainer bracket 150. The inflator 140

is moved toward the end 156 of the inflator retainer bracket and manipulated

so the smaller end 142 of the inflator enters the opening 156a.

The smaller end 142 of the inflator houses an electrical connector 143

having one or more electrical contacts. The wiring harness 143a shown in

Figure 9 connects to the connector 143. The electrical connector 143 is

located exterior of the airbag 102, 102a. In the embodiment illustrated the

inflator retainer bracket 150 is exterior to the airbag, as shown in Figures 8

and 9 .

In Figures 4, 8 and 9, the larger end and the smaller end of the inflator

extend from the airbag through the openings 120, 122. If a cover were used

the airbag would also extend through the opening 112, 112a, which are not

shown in Figures 8 and 9. Figure 9 shows the folded-over tab121 that forms

a gas seal against the side of the inflator 140. When the airbag is inflated

with inflation gas from the inflator, the gas gets in between the rolled or bent-

over tabs 121 or tabs 121a, shown in Figures 6 and 6a, and pushes the



tab 121 , or tabs 121a, forcefully against the sides of the inflator forming a

gas seal to limit gas leakage.

A metal lock washer 170, shown in isolation in Figures 10 and 11a, is

initially concave or conical in shape, and includes an annular concave

shaped body 174 and a plurality of internally extending projections 176

formed about an opening 178. After the inflator retainer bracket has

assembled with the inflator, the washer 170 is placed about the smaller end

142 of the inflator extending from an end 156 of the inflator retainer

bracket 150. In this configuration the inner surface 176a of each

projection 176 is spaced about or touching the smaller end of the inflator and

the washer rests against the outside of end 156 of the inflator retainer

bracket. Thereafter the washer 170 is compressed or flattened against

the end 156 of the inflator retainer bracket. This process urges the

projections 176 inward to crimp or clamp against the cylindrical side of the

smaller end 142 of the inflator 140 and secures the inflator to the inflator

retainer bracket. When the curved or conically shaped washer is flattened,

the inside diameter of the projections becomes smaller and fixes on the

outside surface of the smaller end of the inflator. Figure 11 shows the

washer in its flattened state. The projections 176 will resist any pulling force

of the lock washer by the inflating airbag.

In another embodiment shown in Figure 11a, the features of the lock

washer 170a are incorporated into the end 156 of the inflator retainer

bracket that receives the smaller end of the inflator. In Figure 11a the

projections 176 of the washer 170 are formed as an integral part of the

end 156 about the opening 156a. Upon insertion of the smaller end 142 of

the inflator in the opening 156a the washer, including projections 176, can

be flattened or compressed as described above for the separate washer. By

doing this one component can be eliminated leading to cost reduction.

Figure 13 shows the airbag in a partially folded state. The cover 110

is shown receiving the inflator 140 through its openings 112, 112a, secured

to the airbag and has been folded above the inflator, which is underneath the

cover and not visible. The cover is first pulled away from the airbag to



prevent it from interfering with the airbag fold. A portion 220 of the airbag

adjacent the smaller end 142 of the inflator has been folded toward the

center of the airbag and an opposing portion of the airbag adjacent the

larger end 144 of the inflator has been folded toward the center of the

airbag. A portion of the airbag opposite the inflator has been rolled or folded

toward the inflator yielding a rolled or folded portion 224. To complete this

fold, the rolled or folded portion 224 is further rolled or folded bringing it up to

the inflator 140 as shown in Figure 13a.

The configuration in Figure 13 is flipped upside-down with the cover

below the folded airbag. If the inflator were not inserted through the cover as

described above, it would still be used to hold the folded airbag in place. In

this situation the openings 112, 112a are not needed and are omitted from

the cover 110. Then the two small mounting holes 114 in the center-side of

the cover are placed over the two receiving studs 154a, 154b of the inflator

retainer bracket, as shown in Figure 14. The other two ends of the cover

shown as the upper and lower flaps in Figure 13 contain one small hole 114

each. These two flaps are then pulled over to fit the small holes 114a onto

the same two studs 154a, 154b of the inflator retainer bracket as shown in

Figure 14 to secure the cover about the folded airbag and prevent the airbag

from unfolding.



CLAIMS

1. A side airbag module including: an inflator (140), and airbag (102)

and an inflator retainer bracket (150), the inflator (140) having inflation ports

(145) and a first and second ends (142, 144), the inflator is inserted through

a first opening of a first set of openings in an upper portion (104a) of a main

panel (105) and configured to exit the upper portion of the main panel

through a second opening of the first set of openings, wherein when the

inflator (140) is in the airbag, the first and second ends of the inflator

respectively extend through one of the first and second openings, the main

panel (105) including a lower portion (104b) connectable to the upper portion

thereby forming the main panel, the lower portion including a second set of

similarly shaped, spaced and aligned first and second opening through

which the inflator (140) extends.

2 . A side airbag module according to Claim 1 including a

reinforcement panel (130) having a third set of openings (120, 122) of like

size and orientation and aligned to those openings in the upper portion of the

main panel, the reinforcement panel secured to the upper portion.

3. A side airbag module according to Claim 2 wherein the

reinforcement panel is one of a separate piece of material or formed as an

extension of the upper portion of the main panel.

4. A side airbag module according to Claim 3 wherein the

reinforcement panel is an integral part of the upper portion and is configured

to be folded about a first fold line (106a) to align the third set of inflator

receiving openings in the reinforcement panel with the first set of openings in

the upper portion of the main panel

5. A side airbag module according to Claim 4 wherein the

reinforcement panel includes a first part (130) with the third set of openings



comprising two inflator receiving openings and a second part (130a) with a

fourth set of inflator receiving openings comprising two additional inflator

receiving openings, the second part configured to be folded over a second

fold line to bring the fourth set of inflator openings into alignment with the

third set of openings, wherein the aligned sets of openings in the

reinforcement panel are themselves alignable with and are of the same size

and spacing as the openings in the upper portion of the main panel.

6 . A side airbag module according to Claim 5 wherein one of the

openings into which the inflator (140) is received is configured to have

material (127) about the one opening engage with a side of the inflator

forming a seal to retard the flow of inflation gas through the one opening.

7. A side airbag module according to Claim 6 wherein the one

opening is formed with a tab (121 ) bendable to a position along the side

(146) of the inflator (140), the bendable tab forming a part of the seal, the

materiel about an edge of the one opening forming another part of the seal.

8 . A side airbag module according to Claim 7 wherein for each set of

openings, one of the openings in each set is the same size as the first

opening and is aligned to the first opening, the inflator (140) passing through

each opening that is aligned to the first opening, and wherein for each set of

openings, another of the openings in the set is the same size as the second

opening and is aligned to the second opening, the inflator (140) passing out

of the airbag through each opening that is aligned to the second opening.

9 . A side airbag module according to Claim 8 wherein each of the

openings that is respectively aligned to the first opening and to the second

opening is maintained together and in alignment by at least one seam (132)

of stitches.



10. A side airbag module according to Claim 1 wherein the first

opening is a concave shaped slit.

11. A side airbag module according to Claim 1 wherein the first

opening is a pair of intersection slits (123, 125).

12. A side airbag module according to Claim 1 wherein the inflator

retainer bracket (150) has first and second ends ( 156, 158) and a connecting

portion (152a) each of which is located outside of the airbag, the first end of

the inflator retainer bracket secured about the first end of the inflator (140)

and the second end of the inflator retainer bracket secured about the second

end of the inflator.

13. A side airbag module according to Claim 1 including a lock

washer (170) received over one end of the inflator (140) and upon

compression of the lock washer against the inflator retainer bracket the lock

washer holds the one end of the inflator in place.
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