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(57) Abstract: A fastening clip with a flexible tether for use with a vehicle includes a first fastener attached to a component such as

&= avehicle body, and a second fastener attached to a removable component such as a vehicle trim panel. The first and second fasteners
& may be connected by generally rigid arms joined by an integral hinge and by at least one flexible tether capable of elongating and
y yg yrg J y g g y P gating

contracting. The hinged arms and tether provide multiple means to prevent the trim section from freely detaching from the vehicle
body and becoming a projectile following deployment of an air bag from behind the trim panel. In addition, the rigid arms cause
the trim panel to move in a controlled arc. A further aspect of the invention provides a tether that is capable of stretching to allow
a unimpeded air bag deployment followed by contracting to pull the trim panel back towards its original position on the vehicle body.
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FASTENING CLIP WITH FLEXIBLE TETHER

CROSS REFERENCE TO RELATED APPLICATIONS

[001] This Non-Provisional Application claims benefit to United States
Provisional Application Serial No 60/786,208, filed March 27, 2006.

FIELD OF THE INVENTION

[002] The present invention relates generally to fastening clips, and more
specifically to fastening clips commonly associated with automobile applications, such as

air bag release systems.

BACKGROUND OF THE INVENTION

[003] It is known that air bags are used within vehicles for passenger safety in
the event of an accident or collision. The known vehicle air bags are generally positioned
within vehicle body components in the passenger area, typically behind detachable trim
sections of the vehicle. When an air bag is activated or deployed, the assoqiated trim
within the vehicle pops off or otherwise separates from the body or sheet metal of the
vehicle to allow full deployment of the air bag. It is desirable to prevent the trim from
flying freely around the occupant compartment of the vehicle and potentially creating a
safety hazard. To prevent this from happening, fasteners may be used that provide one or
more generally flexible tethers that are attached to the vehicle trim. However, these
fasteners with tethers offer little control over the movement and direction of the vehicle

trim during and after an air bag is deployed.
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[004] The present invention addresses these and other drawbacks with known
fastening clips and in particular fastening clips that may be used with vehicle air bag

release systems.

BRIEF SUMMARY OF THE INVENTION

[005] The current invention is directed to fastening clips that prevent vehicle
trim from becoming projectiles within the passenger area of the vehicle during air bag
deployment. Embodiments of the invention provide a flexible tether having a spring-like
function to pull the trim back toward the sheet metal of the vehicle following air bag
deployment. In addition, the fastening clip may include generally rigid arms attached to
the vehicle body fastener and trim section fastener, joined by an integral hinge. The
hinged arms provide another tether means to prevent the trim section from freely
detaching from the vehicle body. Additionally, the hinged arms cause the vehicle trim to

move within a controlled arc and therefore in a controlled manner.

[006] Other features and advantages of the invention will become apparent to
those skilled in the art upon review of the following detailed description, claims and

drawings in which like numerals are used to designate like features.

BRIEF DESCRIPTION OF THE DRAWINGS

[007] Figure 1 illustrates a perspective view of an embodiment of the fastening

clip of the invention, in an as-molded position prior to use.

[008] Figure 2 illustrates a perspective view of the embodiment of Figure 1 in

an assembled position.
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[009] Figure 3 illustrates a perspective view of an embodiment of the fastening
clip of the invention having a tether with a different configuration and made from a

different material than the other portions of the clip.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] The present invention may be embodied in many forms. Referring to the
Figures, there are depicted various aspects of the invention. Referring to Figure 1, an
exemplary embodiment of a fastening clip 10 is illustrated, shown in an as-molded
position prior to use. The fastening clip may be made of any suitable material, such as
plastic. The fastening clip 10 may be integrally molded, forming a single component, or

may be made of numerous parts assembled together.

[0011] The fastening clip 10 of Figure 1 comprises a first fastener 12 and a
second fastener 14 with a hinge 16 between the first and second fasteners. The first
fastener 12 may be configured to provide an attachment portion 18 to attach the clip 10 to
a component such as a vehicle body. The attachment portion 18 may include a flexible
member (as shown in Figure 1) that will permit the clip 10 to snap fit to a component of
the vehicle body, as understood in the art. Fastener 12 can be of many different
configurations suitable for the. intended application. Clip 10 may include a first generally
rigid arm 11 that extends from the attachment portion 18 of the fastener 12 to the hinge

i6.

[0012] Clip 10 may also include a post 24 extending outwardly from the
generally rigid arm 11 opposite the first fastener 12. The post 24 may include a frustum-
shaped head 27. The post 24 is configured to mate with an aperture or hole 26 formed in
fastener 14, and the head 27 will permit the fastener 14 to snap-fit to the post 24, thereby

holding the fastener 14 to the post 24. Other shapes, structure or configurations are
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possible and the male/female combination is merely an example of one arrangement for

connecting first fastener 12 to second fastener 14.

[0013] Fastener 14 may include a connection portion 20 to connect the fastener
14 to a removable part of a vehicle, for example, a vehicle trim panel. The connection
portion 20 may define any configuration that may be used to connect the fastener 14 of
the clip 10 to a removable part of a vehicle. A second generally rigid arm 13 may extend
from the connection portion 20 of the second fastener 14 to the integral hinge 16. A
supporting rib 30 may be used to reinforce the connection portion 20 to the arm 13.
Fastener 14 may also include the aperture 26 formed in the fastener 14 for receiving the

i
post 24 of the fastener 12, when in an assembled position (as shown by Figure 2).

[0014] Referring to Figure 1, fastening clip 10 may include a flexible tether 22
with two ends, a first end 23 attached to arm 11 and a second end 25 that is attachable to
fastener 14 and, more specifically, to slot 29 formed in the fastener 14. Referring to
Figure 2, where the fastening clip 10 is illustrated in an assembled configuration, the
fasteners 12 and 14 are further connected to each other through the flexible tether 22. As
shown, the second end 25 preferably cooperates with a mating portion 29 formed in the
fastener 14. In one embodiment, the second end 25 includes a cylindrical portion that is
adapted to snap-fit into slot 29. In addition, fasteners 12 and 14 may be directly attached
or snapped together when the integral hinge 16 is in a closed position (as illustrated by
Figure 2). In one embodiment, this is accomplished by the post 24 engaging with the
aperture 26, as discussed above.

[0015] As shown in Figure 2, the flexible tether 22 is in an original, non-stretched
position. The flexible tether 22 is configured to elongate when the fastening clip 10 is
opened and the fasteners 12, 14 separate. This would occur, for example, when an air bag
is deployed and the trim panel that is attached to fastener 14 is forced away from its

mounted position by the force of the air bag. The flexible tether 22 will remain attached

4
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to both fasteners 12, 14 during separation of the fastener 14 from fastener 12, caused by
deployment of the air bag. The tether 22 is also configured to contract or spring back,
thereby pulling the fasteners 12, 14 back towards each other, after they have been
separated in the event of the air bag deploying. In other words, the tether will pull the
fastener 14 and accompanying trim panel, for example, back towards the fastener 12 and
the sheet metal to which the fastener 12 is mounted, t_hereby preventing the trim panel

from becoming a projectile during deployment of the air bag.

[0016] The tether 22 may be made from the same material as the fasteners 12, 14,
or it may be made of a material different from the material of the fasteners 12, 14. The
tether may be made of any other suitable material capable of elongating when the
fastening clip 10 is opened and then contractihg, or springing back, to pull the first and
second fasteners back towards each other. Exemplary materials include plastic, rubber
and other elastomers; however, any other suitable material that may provide acceptable
resiliency may be used. The tether may also be over-molded or molded in a two-shot

operation.

[0017] The integral hinge 16 may be a swivel hinge molded as a single integral
piece. The sv:'ivel hinge may include a swivel shaft that may be journaled for rotation
within the ends of arms 11, 13, as understood by those skilled in the art. The hinge may
define an open position (Figure 1) and a substantially closed position (Figure 2). A
sujtable hinge may be tl}e hinge described in commonly owned U.S. Patent No.
6,053,458, which is incorporated by reference in its entirety. It should be understood that

other suitable hinges are contemplated and may be used with the invention.

[0018] Figure 3 shows an embodiment of the fastening clip 10 comprising a
tether fabricated as a separate piece from the rest of the clip 10. More specifically, tether
32 may comprise end 34 attachable to the slot 29 formed in the fastener 14, as described

above, and may comprise end 36 attachable to a slot 38 formed in the arm 11, similar to

5
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the attachment technique described above with respect to end 25 and slot 29. As the
fasteners 12 and 14 separate and the swivel hinge moves to an open position, the flexible
tether will stretch during this movement. The elasticity or resiliency of the tether will
cause the tether to spring or contract back towards its original position, thereby pulling the
fasteners 12 and 14 towards each other. It should be understood that more than one tether
may be used to connect the first and second fasteners 12, 14. Thus, the clip 10 may

comprise at least two flexible tethers attachable to the first and second fasteners 12, 14.

[0019] In another aspect of the invention, the generally rigid first arm 11 and
second arm 13 provide for the fastening clip 10 to open in a controlled arc relative to the
integral hinge 16. Consequently, as the fastening clip 10 is opened, in the event of an air
bag deployment, the trim panel, for example, attached to the second fastener 14 may
predictably move only along the arc that is determined by the length of the generally rigid
second arm 13, as opposed to a random direction caused by the bouncing or dangling of
ﬁle component at the end of the flexible tether. This permits controlled movement of the

trim panel.

{0020} Yet another aspect of the invention provides the fastening clip 10 with
more than one connéction between the first fastener 12 and the second fastener 14.
Consequently, if either one of the tether or the integral hinge were to become damaged
and/or fail during use, a backup would remain to prevent the component attached to the
second fastener 14 from becoming a projectile if the fastening clip was caused to be

opened.

[0021] With respect to all the embodiments described herein, an aspect of the
invention relates to a vehicle air bag application, for example, wherein the tether,
connecting the first and second fasteners, is capable of stretching to both allow the air bag
to deploy from behind a trim panel without interference from the fastening clip and to

prevent the trim panel from freely separating from the vehicle body. A further aspect of

6
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the invention provides a tether connecting the first and second fasteners that is capable of
stretching to allow unimpeded air bag deployment and also contracting to pull the trim
panel back towards its original position on the vehicle body. A tether that spﬁngs back
following elongation during air bag deployment may decrease the probability of the trim
piece coming into contact with an occupant, cargo or other portions of the vehicle.
Additionally, the first and second hinged arms control the movement of the trim panel
during air bag deployment. Moreover, the hinged arms and tether provide multiple means
to prevent the trim section from freely detaching from the vehicle body and becoming a

projectile following deployment of the air bag from behind the trim panel.

[0022]} Variations and modifications of the foregoing are within the scope of the
present invention. It should be understood that the invention disclosed and defined herein
extends to all alternative combinations of two or more of the individual features
mentioned or evident from the text and/or drawings. All of these different combinations
constitute various alternative aspects of the present invention. The embodiments
described herein explain the best modes known for practicing the invention and will
enable others skilled in the art to utilize the invention. The claims are to be construed to

include alternative embodiments to the extent permitted by the prior art.

[0023] Various features of the invention are set forth in the following claims.
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CLAIMS
WHAT IS CLAIMED IS:
1. A fastening clip for use within a vehicle comprising;
a first fastener having a first arm;
a second fastener having a second arm,
a hinge joining the first and second arms; and
at least one flexible tether having a first end attached to the first fastener and a

second end attachable to the second fastener.

2. The fastening clip of claim 1, wherein the fastening clip is integrally molded.

3. The fastening clip of claim 1, wherein the tether is comprised of a first material

and the first and second fasteners are comprised of a second material.

4. The fastening clip of claim 1, wherein the first fastener includes a post.

5. The fastening clip of claim 4, wherein the second fastener includes an aperture

for mating engagement with the post.

6. The fastening clip of claim 1, wherein the second fastener is configured to

engage the first fastener when the hinge is in a substantially closed position.

7. The fastening clip of claim 6, wherein the tether is configured to stretch while

the hinge is moved to a generally open position.
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8. The fastening clip of claim 7, wherein the tether is configured to spring back

following elongation.

9. A fastening clip for use in a vehicle comprising:

a first fastener including a first generally rigid arm and a post;

asecond fastener including a second generally rigid arm and an aperture;

a hinge joining the first and second fasteners; and

a tether having a first end attachable to the first fastener and a second end
attachable to the second fastener, the tether configured to spring back following

elongation.

10. The fastening clip of claim 9, wherein thé first fastener includes an

attachment portion and the second fastener includes a connection portion.

11. The fastening clip of claim 9, wherein the tether is comprised of a first

material and the first and second fasteners are comprised of a second material.

12. The fastening clip of claim 9, wherein the tether is not stretched when the

hinge is in a substantially closed position.

13. The fastening clip of claim 12, wherein the aperture of the second fastener is
configured to engage the post of the first fastener when the hinge is in a substantially

closed position.

14. The fastening clip of claim 13, wherein the tether is configured to stretch

while the hinge is moved to a generally open position.
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15. A fasterﬁng clip for use in a vehicle comprising;

a first fastener including a first arm and an attachment portion;

a second fastener including a second arm, a connection portion and a slot;

a hinge joining the first and second fasteners, the hinge defining an open position
and a substantially closed position, wherein the second fastener is configured to attach to
the first fastener when the hinge is in the substantially closed position; and

a flexible tether having a first end attached to the first fastener and a second end
attachable to the slot of the second fastener, the tether configured to contract to pull the

first and second fasteners towards each other following elongation of the tether.

16. The fastening clip of claim 15, wherein the tether is comprised of a first

material and the first and second fasteners are comprised of a second material.

17. The fastening clip of claim 15, wherein the tether is not stretched when the

hinge is in the substantially closed position.

18. The fastening clip of claim 15, wherein the first fastener further comprises a
post and the second fastener further comprises an aperture, the post configured to engage

the aperture for attachment of the first fastener to the second fastener.
19. The fastening clip of claim 15, wherein the second fastener is configured to be
detachable from the first fastener, and the separation of the first and second fasteners

causes the hinge to open.

20. The fastening clip of claim 19, wherein the tether is configured to stretch

while the hinge is moved to a generally open position.

10
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