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(57) Abréegée/Abstract:

A side airbag retention system for installation in a keyhole opening including a bolt with a generally conical head portion and a shaft
disposed through an aperture of the air bag retainer, and a bolt retainer disposed about the bolt shaft between the bolt head and
the air bag retainer. The bolt retainer preferably includes a spring washer having a pronged engagement member extending
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(57) Abrege(suite)/Abstract(continued):
generally radially therefrom between anti-rotation tabs extending from a side thereof opposite the bolt head, and a compression
Iimiting member disposed about and protruding from the washer opening toward the bolt head.
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ABSTRACT

A side airbag retention system for instaliation in a keyhole opening including
a bolt with a generally conical head portion and a shaft disposed through an aperture of the air
bag retainer, and a bolt retainer disposed about the bolt shait between the bolt head and the air
bag retainer. The bolt retainer preferably includes a spring washer having a pronged
engagement member extending generally radially therefrom between anti-rotation tabs
extending from a side thereof opposite the bolt head, and a compression limiting member

disposed about and protruding from the washer opening toward the bolt head.
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SIDE AIRBAG RETENTION SYSTEM AND FASTENER

BACKGROUND OF THE INVENTION

The invention relates generally to fastener retainers and more particularly to
side airbag retention systems and fasteners therefor.

Bolt retainers for retaining bolts, for example in keyhole openings, are known
generally.

The present invention seeks to provide novel retention systems and fasteners
therefor that improve upon and overcome problems in the art.

Further, the invention seeks to provide novel side airbag retention systems and
fasteners therefor that are more securely fastenable to keyhole openings and which may be
installed blindly.

Still further the invention seeks to provide novel side airbag retention systems
and fasteners therefor that provide an audible indication upon installation and that do not
rattle when installed.

The side airbag retention systems and fasteners of the invention are therefore
re-useable, for example after deployment of the airbag.

Yet further, the invention seeks to provide novel side airbag retention systems
and fasteners therefor that maintain rotation alignment during assembly and installation and
that provide a continuous mounting force.

The invention seeks to provide novel side airbag retention systems comprising
an airbag retainer, a bolt having a generally conical head portion and a shaft disposed
through an aperture of the airbag retainer and a bolt retainer disposed about the bolt shaft
between the bolt head and the airbag retainer.

More particularly, the invention in one aspect provides a keyhole retention
assembly comprising a bolt having a shaft and a generally conical head, a spring washer
disposed about the bolt shaft and a protuberance disposed about the bolt shaft, the spring
washer being captured between the bolt head and the protuberance. An engagement

member extends from the spring washer generally radially therefrom and a prong protrudes

from a side of the engagement member facing the bolt bead, the prong extending away
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from the bolt shaft.

Another aspect of the invention provides a side airbag retention system for
use in conjunction with a panel member having a first side, a second side and a hole
therethrough. The system comprises an airbag retainer having an aperture, a bolt having
a shaft and a conical head portion, the bolt shaft disposed through the aperture of the airbag
retainer and a bolt retainer disposed about the bolt shaft between the bolt head and the
airbag retainer, such that the airbag retainer is secured to the panel member by passing the
bolt head through the opening in the panel member so that the bolt head 1s positioned on
the first side of the panel member and the bolt retainer is positioned on the second side of
the panel member.

Further the invention comprehends a retention system comprising an article,
a bolt having a head and a shaft fastened to the article with a spring washer disposed about
the bolt shaft between the bolt head and the article. An annular member 1s disposed about
the opening of the spring washer and protrudes from a side thereof facing the bolt head, the
annular member being adapted to seat against the head of the bolt to limit compression of
the spring washer between the head of the bolt and the article. An engagement member
extends from the spring washer generally radially therefrom and a prong protrudes from a
side of the engagement member facing the bolt, the prong extending generally away from
the bolt shatft.

These and other aspects, features and advantages ot the present invention will
become more fully apparent upon careful consideration of the following Detailed
Description of the Invention and the accompanymng Drawings, which may be
disproportionate for ease of understanding, wherein like structure and steps are referenced

generally by corresponding numerals and indicators.
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BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 1san exemplary side airbag retention system for installation in a keyhole
opening.
FIG. 2 1s a partial view of an assembled and installed side airbag retention

system.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates a bolt retention assembly for fastening an article to a panel 20
having a keyhole 22 with relatively small and large opening portions 23 and 25, respectively.

In the exemplary application, the article 1s a side airbag retainer 10 having an
aperture 12 through one or more portions thereof, and the panel 20 1s an interior roof portion
near the A and B pillars of an automobile.

In FIG. 1, the bolt retention assembly comprises a bolt having a shaft 30
preferably having a threaded portion 32 and a head 34. The bolt 1s disposable through the
aperture 12 of the airbag retainer 10 and 1s generally coupled thereto, for example by a nut 40
or by threaded engagement with a threaded portion of the aperture 12. The exemplary bolt
head includes a wrenching surface 35, but other embodiments may include some other torque
transmitting configuration. |

The exemplary bolt head also includes a generally conical head portion 36
having a relatively narrow end portion protruding axially theretrom. The conical head portion
facilitates insertion thereof into the keyhole or other opening, and is particularly desirable 1n
applications where installation is performed blindly. In the exemplary side airbag application,
for example, the airbag retainer is installed on the interior roof of the passenger compartment
from outside the vehicle, where the keyhole is not readily visible to the installer.

The bolt retention assembly also comprises a bolt retainer for retaining the
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assembly in the keyhole or opening. The exemplary bolt retainer generally comprises a spring
washer 50 disposed about the bolt shaft, and an 2ngagement member 60 extending from the
spring washer generally radially, and preterably beyond or outwardly of the bolt head.

The spring washer 50 generally comprises one or more resilient portions biased
toward the bolt head for applying an axial retention force thereto. In FIG. 1, the exemplary
spring washer has resilient portions 51 and 53 curved toward the bolt head on opposite sides
of the washer opening. In other embodiments, the spring washer may have a radial or other
wave form.

In FIG. 1, the engagement member preferably includes a prong 62 protruding
from a side thereof facing the bolt head. The prong 62 extends generally away from the bolt
shaft. In the exemplary embodiment of FIG. 2, the prong 62 is formed, for example in a
stamping operation, at or on an end portion of the engagement member 60 between oppostte
lateral side portions 64 and 65 thereof.

In FIG. 1, the prong 62 1s preferably disposed on a portion of the engagement
member extending outwardly beyond the head portion ot the bolt. The prong 62 is also
preferably spaced from the opening of the spring washer so that the prong 1s engageable with
an edge of the larger keyhole opening portion 25 after the bolt 1s laterally positioned therefrom
to the smaller keyhole opening portion 23, as 1llustrated best in FIG. 2.

The engagement member 60 is preferably resilient and 1s biased toward the bolt
head 34. During installation of the bolt retention assembly with the airbag retainer or other
article, the engagement member provides an audible sound indicating that the prong i1s engaged

with the opening and that installation is complete.

In FI1G. 2, the prong 62 preferably protrudes sufficiently far from the side of the

engagement member 60 facing the bolt head to permit capturing the panel 20 between the
prong 62 and the lateral side portions 64 and 65 of the engagement member 60.

In FIG. 1, the spring washer 50 preferably includes an annular member or
portion 54, which may be a continuous member or comprised of discrete portions, disposed

about the washer opening and protruding from the side thereof facing the bolt head. Upon
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assembly, the annular member 54 seats against the bolt head and limits compression of the
spring washer between the bolt head and panel during tightening of the nut or other bolt
engagement means.

The bolt retainer preferably includes an anti-rotation member for preventing
rotation thereof during assembly with the article or exemplary airbag retainer 10. In FIG.1, the
aperture 12 of the airbag retainer 10 1s near an end portion 14 thereof, and the anti-rotation
member comprises two tabs (only tab 72 1s visible in FIG. 1) extending from the side of the
retainer opposite the bolt head.

In FIG. 2, the tabs 71 and 72 are disposed on opposite sides of the engagement
member 60 extending from the end of the spring washer. Upon installation of the bolt
retention assembly with the article or airbag retainer 10, the two tabs 71 and 72 are adjacent
and engageable with the end portion 14 thereof to prevent rotation of the washer.

In FIG. 1, a generally annular protuberance 38 1s disposed about the bolt shaft
to capture the spring washer 50 between the bolt head 34 and the protuberance 38.

The exemplary bolt retainer 1s preferably a unitary member, for example spring
steel formed in a stamping or other forming operation, but may be formed as an assembly 1n

other embodiments.

Alternative embodiments of the invention may include other known bolt

retainers.

While the foregoing written description of the invention enables one of ordinary
skill to make and use what 1s constdered presently to be the best mode thereof, those of
ordinary skill will understand and appreciate the existence of varnations, combinations, and
equivalents of the specific exemplary embodiments herein. The mvention is therefore to be
limited not by the exemplary embodiments herein, but by all embodiments within the scope

and spirit of the appended claims.
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The embodiments of the invention in which an exclusive property or privilege is claimed are

defined as follows:

1. A side airbag retention system for use in conjunction with a panel member
having a first side, a second side and a hole therethrough, the system comprising:
an airbag retainer having an aperture;

a bolt having a shaft and a conical head portion, the bolt shatt disposed through

the aperture of the air bag retainer; and

a bolt retainer disposed about the bolt shaft between the bolt head and the
airbag retainer, such that the airbag retainer is secured to the panel member by passing the
bolt head through the opening in the panel member so that the bolt head is positioned on the
first side of the panel member and the bolt retainer 1s positioned on the second side of the

panel member.

2. The system of claim 1, the, bolt retainer comprising a spring washer portion
having an opening and an engagement member extending from an end thereof, the
engagement member having a prong protruding from a side thereof facing the bolt head

portion, the prong extending away from the opening of the spring washer portion.

3. The system of claim 2, the spring washer portion having an annular member
disposed about the opening thereof, the annular member protruding from a side of the spring
washer portion facing the head portion of the bolt, the bolt coupled to the airbag retainer by

a nut.
4, The system of claim 2, the spring washer portion having resilient portions
biased toward the bolt head portion, the prong disposed on a portion of the engagement

member extending generally radially beyond the bolt head portion.

3. The system of claim 2, the bolt retainer having an anti-rotation member

extending therefrom toward the airbag retainer.

0. The system of claim 5, the aperture of the airbag retainer near an end portion
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thereof, the anti-rotation member comprising two tabs extending from a side of the spring

washer portion facing the airbag retainer, the two tabs adjacent the end portion of the airbag
retainer, the engagement member extending from the end of the spring washer portion

between the two tabs.

7. A retention system comprising:

an article;

a bolt having a head and a shaft fastened to the article;

a spring washer disposed about the bolt shaft between the bolt head and the
article;

an annular member disposed about the opening of the spring washer and
protruding from a side thereof facing the bolt head, the annular member being adapted to seat
against the head of the bolt to limit compression of the spring washer between the head of
the bolt and the article;

an engagement member extending from the spring washer generally radially

therefrom; and

a prong protruding from a side of the engagement member facing the bolt, the

prong extending generally away from the bolt shaft.

8. The system of claim 7, the spring washer having a resilient portion biased

toward the head portion of the bolt.

9. The system of claim 7, the spring washer having an anti-rotation member

extending therefrom toward the article.

10. The system of claim 9, the article having an aperture near an end portion
thereof, the anti-rotation member comprising two tabs extending from a side of the spring

washer facing the article, the two tabs adjacent the end portion of the article.

11. The system of claim 7, the bolt having a wrenching surface and a generally

conical head portion protruding axially therefrom.
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12. The system of claim 7 further comprising a panel with an opening between first
and second opposite sides thereof, the panel captured between the prong on one side of the

panel and a portion of the engagement member on an opposite side thereof.

13. The system of claim 7,

the bolt head having a generally conical head portion;

the spring washer having a resilient portion biased toward the head portion of
the bolt;

the prong disposed on a portion of the engagement member extending beyond
the head portion of the bolt, the engagement member biased toward the bolt head;

two tabs extending from a side of the spring washer facing the article, the two

tabs adjacent and engageable with the article.

14. The system of claim 7, the spring washer and engagement member constitute

a unitary metal member.

135. A keyhole retention assembly comprising:

a bolt having a shaft and a generally comcal head:;

a spring washer disposed about the bolt shatt;

a protuberance disposed about the bolt shaft, the spring washer being captured
between the bolt head and the protuberance;

an engagement member extending from the spring washer generally radially
therefrom; and

a prong protruding from a side of the engagement member facing the bolt head,

the prong extending away from the bolt shatt.

16. The assembly of claim 15, an annular member disposed about an opening of

the spring washer, the annular member protruding from a side of the spring washer tacing the
bolt head.

17. The assembly of claim 15, the spring washer having a resilient portion biased

toward the bolt head.
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18. The assembly of claim 15, two tabs extending from a side of the spring washer

opposite the bolt head, the engagement member extending between the two tabs.

19. The assembly of claim 18, an annular member disposed about an opening of

the spring washer, the annular member protruding from a side of the spring washer facing the

bolt head.

20. An airbag retention assembly comprising:

a panel member having a front side, a back side and a keyhole that includes a
first opening and a second opening which is generally smaller than the first opening;

an airbag retainer for holding an airbag until deployment of the airbag, the
airbag retainer having a first portion for substantially surrounding the airbag, a second portion
defined by a pair of generally parallel arm members extending outward tfrom the first portion
and an aperture extending through the arm members;

a bolt member having a head and a shaft which 1s disposed through the aperture
extending through the arm members of the retainer; and

a bolt retainer disposed about the bolt shaft between the bolt head and the
airbag retainer, the bolt retainer having an opening for receiving the bolt shaft and a
protruding engagement member, such that the airbag retainer 1s secured to the panel member
by passing the bolt head through the first opening of the panel member so that the bolt head
is positioned on the front side of the panel member and the bolt retainer 1s positioned on the
back side of the panel member and laterally moving the bolt member from the first opening
of the panel member to the second opening of the panel member, the second opening of the
panel member being appropriately sized so that the bolt head, once positioned therein, cannot
be moved through the panel member and the bolt member being moved into the second
opening of the panel member until the engagement member of the bolt retainer engages the

front side of the pane! member, thereby securely attaching the airbag retainer of the panel

member.

21. The airbag retention assembly of claim 20, wheremn the bolt head has a

generally conical shape so that the bolt head is more easily received by the panel member.
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22. The airbag retention assembly of claim 20, wherein the retention assembly

further includes a nut threadably received by the bolt member so as to provide a clamp load

to the airbag retainer to selectively hold the airbag within the airbag retainer.

23. The airbag retention assembly of claim 20, wherein the bolt retainer includes
a spring washer which defines the bolt retainer opening, the spring washer including a first
resilient portion and a second resilient portion both of which are curved toward the bolt head
and positioned on opposite sides of the bolt retainer opening, the spring washer being adapted

to provide an axial retention force toward the bolt head.

24, The airbag retention assembly of claim 20, wherein the engagement member
of the bolt retainer includes a prong formed on an end portion and between a pair of oppostte
lateral side portions thereof, such that when the airbag retainer is securely attached to the
panel member, the prong of the engagement member of the bolt retainer engages one of the
front side and the back side of the panel member and the lateral side portions of the

engagement member of the panel member engages the other of the tront side and the back

side of the panel member.

25. The airbag retention assembly of claim 20, wherein the engagement member
of the bolt retamner 1s a resilient member and is biased toward the bolt bead, such that during
attachment of the airbag retainer to the panel member, the engagement member 1s adaptead to
provide an audible sound indicating that the airbag retainer has been securely attached to the

panel member.

26. The airbag retention assembly of claim 20, wherein the bolt retainer includes
an annular member which surrounds the bolt retainer opening, such that the annular member

seats against the bolt head to limit the compression of the bolt retainer between the bolt head

and the panel member.

27. The airbag retention assembly of claim 20, wherein the bolt retainer includes

an anti-rotation device that prevents the rotation of the bolt retainer relative to the airbag

retainer. '

10
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28. The airbag retention assembly of claim 27, wherein the anti-rotation device

includes a pair of tabs extending from a side of the bolt retainer opposite the bolt head, the

tabs being adapted to contact the airbag retainer for preventing the rotation of the bolt retainer

relative to the airbag retainer.

29. The airbag retention assembly of claim 20, wherein the bolt member includes

a generally annular protuberance disposed about the bolt shatt to capture the bolt retainer

between the bolt head and the protuberance.

11
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