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FASTENING CLIP ASSEMBLY
RELATED APPLICATIONS

[0001] The present application relates to and claims priority benefits from
U.S. Provisional Patent Application No. 61/700,452 entitled “Fastener Assembly,” filed

September 13, 2012, which is hereby incorporated by reference in its entirety.

FIELD OF EMBODIMENTS OF THE DISCLOSURE

[0002] Embodiments of the present disclosure generally relate to a fastening
clip assembly, and more, particularly, to a fastening clip assembly configured for

collapsible motion in multiple directions.

BACKGROUND

[0003] Various assemblies include panels or objects connected to one another.
Automobile assemblies, for example, include various panels and structures connected to
other panels or structures, or to the automobile frame itself. In particular, snap-fit
assemblies may be used to connect the pieces together. Additionally, a fastener may be
preassembled with one of the components or panels, while the second component or
panel is connected to the preassembly during final assembly. A plurality of the fasteners
may be used when connecting relatively large components together. Such fasteners have
been provided in a variety of shapes and configurations suitable for the particular

components to be connected.

[0004] One type of fastener used to connect components together is a
symmetrical connector having an insertion portion with a W-shape. W-shape fasteners
provide quick and easy assembly. Additionally, the W-shape fasteners securely retain

moldings of structural panels, while also being relatively easy to remove.

[0005] The W-shape fastener typically includes a W-shaped base integrally

connected to a collar. The collar is connected to a cylindrical neck, which is, in turn,
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connected to a planar head. Typically, the collar and the head are parallel to one another

and separated from one another by the neck.

[0006] The W-shaped base includes two lateral wings having distal ends (or
lead-in nose portions) integrally connected to a distal end of a central post that extends

from the collar. The lateral wings angle away from the central post.

[0007] A distal tip of the W-shaped base may include a central gap or slot.
The central gap allows the wings to flex laterally toward the central post when the base is

being inserted into a hole formed through a panel.

[0008] The wings and lead-in nose portions are generally contiguous pieces.
While the slot separates the wings and lead-in nose portions from one another, each wing

and lead-in nose portion is typically a solid piece of material.

[0009] Another type of known fastener includes opposed securing members
that axially collapse as the fastener is inserted into an opening of a panel. The axial
collapsing of the opposed securing members allows the opposed securing members to

pass through the opening.

[0010] In both known fasteners, the wings or securing members collapse
typically in only one direction. For example, the W-shaped fastener collapses in lateral
directions towards a central axis of the W-shaped fastener, while the other known
fastener axially collapses. Further, each of the known fasteners typically provides only
two points of contact with a hole diameter, thereby allowing the fasteners to pivot within
the panel during insertion or extraction. As such, the range of motion of each known

fastener is typically limited by a single degree of either lateral or axial freedom.

SUMMARY OF EMBODIMENTS OF THE DISCLOSURE

[0011] Certain embodiments of the present disclosure provide a fastening clip
assembly configured to securely connect a first panel to a second panel. The fastening
clip assembly may include a collar, a securing support extending from the collar, and

deflectable beams connected to the securing support. The deflectable beams may be
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configured to move in first and second directions when the deflectable beams are mated
with one or both of the first and second panels. The first direction differs from the

second direction. The deflectable beams may be offset with respect to one another.

[0012] Each of the deflectable beams may include a lead-in nose having an
arcuate notch. The notch is configured to allow each of the deflectable beams to move in

one of the first or second directions.

[0013] The securing support may include an anchoring beam configured to
abut into internal edge portions of one or both of the first and second panels at first and
second points of contact. The securing support may also include first and second motion-
limiting members extending from the anchoring beam. Each of the first and second
motion-limiting members may be configured to abut into the internal edge portions of
one or both of the first and second panels at third and fourth points of contact. The
anchoring beam may be offset with respect to a central plane of the fastening clip

assembly.

[0014] The first and second motion-limiting members may be perpendicular
or parallel to a central plane of the fastening clip assembly. The anchoring beam may be

non-parallel and non-perpendicular to the central plane.

[0015] The first direction may be non-orthogonal with respect to the second
direction. In at least one embodiment, the first direction may include a lateral pivot with
respect to a central axis of the fastening clip assembly, and the second direction may

include a rotation about the central axis of the fastening clip assembly.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0016] Figure 1 illustrates an isometric top view of a fastening clip assembly,

according to an embodiment of the present disclosure.

[0017] Figure 2 illustrates a top plan view of a fastening clip assembly,

according to an embodiment of the present disclosure.
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[0018] Figure 3 illustrates a front view of a fastening clip assembly, according

to an embodiment of the present disclosure.

[0019] Figure 4 illustrates an isometric top view of a securing support from a

first side, according to an embodiment of the present disclosure.

[0020] Figure 5 illustrates an isometric top view of a securing support from a

second side, according to an embodiment of the present disclosure.

[0021] Figure 6 illustrates an axial cross-sectional view of a securing support,

according to an embodiment of the present disclosure.

[0022] Before the embodiments of the disclosure are explained in detail, it is
to be understood that the disclosure is not limited in its application to the details of
construction and the arrangement of the components set forth in the following description
or illustrated in the drawings. The disclosure is capable of other embodiments and of
being practiced or being carried out in various ways. Also, it is to be understood that the
phraseology and terminology used herein are for the purpose of description and should
not be regarded as limiting. The use of "including" and "comprising” and variations
thereof is meant to encompass the items listed thereafter and equivalents thereof as well

as additional items and equivalents thereof.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE DISCLOSURE

[0023] Figure 1 illustrates an isometric top view of a fastening clip assembly
10, according to an embodiment of the present disclosure. The fastening clip assembly
10 may be integrally molded and formed a single piece. For example, the fastening clip
assembly 10 may be formed from injection-molded plastic or metal. Alternatively,
certain portions of the fastening clip assembly 10 may be formed from one material,
while other portions of the fastening clip assembly 10 may be formed from one or more

different materials.

[0024] The fastening clip assembly 10 may include a base 12 integrally

connected to a central neck 14, which, in turn, integrally connects to a circumferential
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collar 16. The base 12 may be a flat, planar sheet, a block of material, or an irregularly-
shaped piece. The neck 14 extends from a central portion of the base 12 and connects the
base 12 to the collar 16. The neck 14 may be a formed as a cylinder, post, column, or the
like, for example. The collar 16 may include a flat central basin 18 and an upturned rim
20 extending around the flat central basin 18. Alternatively, the collar 16 may simply be
a flat sheet.

[0025] A securing support 22 extends upwardly from the flat central basin 18.
The securing support 22 may include an anchoring beam 24 and motion-limiting
members 26, such as ribs, fins, beams, straps, or the like extending from locations
proximate to opposite ends of the anchoring beam 24. As shown, each motion-limiting
member 26 may include a ramped upper edge 28 that angles down from a top portion 30
toward a middle section 32. That is, the width of each ramped upper edge 28 may be

greater proximate to the middle section 32 than at the top portion 30.

[0026] Deflectable wings 34 extend from upper portion of opposite ends 36 of
the anchoring beam 24. The wings 34 generally oppose one another. Each wing 34 may
include an arcuate extension 38 that radially extends from an upper end 36. Notches 40

are formed through each arcuate extension 38.

[0027] Each arcuate extension 38 connects to a downwardly-angled insertion
ramp 42. Each insertion ramp 42 includes a distal lead-in nose 44 (which may include
the arcuate extension 38) integrally connected to a main beam 46 that angles downwardly
from the lead-in nose 44 toward the collar 16. Each insertion ramp 42 may connect to a
lower proximal hook 48 that downwardly extends from a lower end of the insertion ramp
42. Each proximal hook 48 may include a beveled tip 50 that is separated from the collar
16.

[0028] In operation, a portion of a panel may be securely trapped between the
base 12 and the collar 12. In order to secure another panel 52 to the fastening clip
assembly 10, the deflectable wings 34 are mated with the panel 52. For example, the

lead-in noses 44 of the deflectable wings 34 are inserted into an opening 54 formed
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through the panel 52, and the deflectable wings 34 are urged into the opening 54. As the
deflectable wings 34 pass into the opening 54, edges of the panel 52 that define the
opening 54 slide over the insertion ramps 42 and deflect the wings 34 toward one another
with respect to a central axis x of the fastening clip assembly 10. At the same time, the
notches 40 formed through the distal arcuate extensions 38 allow the deflectable wings
34 to axially deflect or collapse in relation to the central axis x. With continued
movement into the opening 54 of the panel 52, the proximal hooks 48 move through the
opening 54. As the deflectable wings 34 pass out of the opening 54, the deflectable
wings 34 laterally and axially deflect back to their at-rest positions, such that edge
portions of the panel 52 that define the opening 54 are trapped between the proximal
hooks 48 and the collar 16, thereby securing the panel 52 therebetween.

[0029] In the secured position, the securing support 22 prevents the panel 52
from pivoting or shifting with respect to the central axis x of the fastening clip assembly
10. As described with respect to Figure 6, in particular, the motion-limiting members 26
an anchoring beam 24 may cooperate to securely brace the securing support 22 within the
opening 54 of the panel 52, thereby preventing the securing support 22 from pivoting,

shifting, or rattling therein.

[0030] Figure 2 illustrates a top plan view of the fastening clip assembly 10,
according to an embodiment of the present disclosure. The deflectable wings 34 connect
to opposite upper ends 36 of the anchoring beam 24 of the securing support 22. As
shown, the anchoring beam 24 is offset with respect to a central plane 60 of the fastening
clip assembly 10, such that one end 36a is shifted to one side of the central plane 60,
while the other end 36b is shifted to the other side of the central plane 60 (while the
center 62 of the anchoring beam 24 passes through the central axis x of the fastening clip

assembly 10. Alternatively, the anchoring beam 24 may be aligned with the central plane

60.

[0031] As noted above, notches 40 are formed through the extension beams
38 and/or the distal lead-in noses 44 of the deflectable wings 34. Each notch 40 may be

defined by an inner curved surface 64 that connects to a transition curve 66, which may

6
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connect to an outer arcuate surface 68. The transition curve 66 may generally form a
radial transition angle of approximately 180 radial degrees. However, the transition

curve 66 may be greater or less than 180 radial degrees.

[0032] It has been found that the notches 40 allow the deflectable wings 34 to
axially deflect about the central axis x in the direction of arcs 70 as the deflectable wings
34 are inserted into the opening 54 of the panel 52 (shown in Figure 1). At the same
time, the deflectable wings 34 may also laterally collapse toward the central axis in the
direction of arrows 72. Accordingly, the deflectable wings 34 are configured to deflect,
collapse, or otherwise move in multiple directions or directional movements, such as
axially about the central axis x, and laterally toward the central axis x (for example, the
deflectable wings 34 may laterally pivot about points proximate to their lead-in noses 44
toward and away from the central axis x). The deflectable wings 34 may deflect,
collapse, or otherwise move in directions that differ from one another. For example, the
directions may be non-orthogonal to one another in that the directions are non-parallel or
non-perpendicular with respect to one another. As an example, one direction may be
linear or parallel or perpendicular to the central plane 60, while the other direction may
be rotational. As shown in Figure 2, the direction denoted by arrows 72 may be linear in
relation to the central plane 60, while the direction denoted by arcs 70 may be rotational

with respect to the central axis x.

[0033] The deflectable wings 34 may be offset with respect to one another.
For example, the lead-in nose 44a of one wing 34 may be aligned with a recessed area 45
in an opposite lead-in nose 44, and vice versa. The ramped upper edges 28 may be mis-
aligned or otherwise offset with respect to one another. By offsetting the wings 34, as
shown in Figure 2, in particular, larger securing supports 22 may be used to fit within a
given hole circumference. The larger securing supports 22 provide more material to
resist peel and shear loads exerted on the fastening clip assembly 10. Greater resistance
to peel and shear loads improves the effectiveness of the collar 16 by ensuring that it
remains in consistent contact with a panel. Alternatively, the wings 34 may be aligned

and not offset with respect to one another.
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[0034] Figure 3 illustrates a front view of the fastening clip assembly 10,
according to an embodiment of the present disclosure. As explained above, the
deflectable wings 34 may be configured to collapse inwardly in the direction of arcs 72
(which are shown in Figure 2 as linear arrows), while at the same time being configured

to rotationally collapse about the central axis x in the direction of arcs 70.

[0035] Figures 4 and 5 illustrate isometric top views of the securing support
22 from first and second sides, respectively, according to an embodiment of the present
disclosure. For clarity, the deflectable wings are not shown. The anchoring beam 24
may span all or substantially all of the diameter of the flat central basin 18. Optionally,
the anchoring beam 24 may span more than half, but less than the entire diameter of the
central basin 18. As noted above, the anchoring beam 24 may be offset with respect to a
central plane of the fastening clip assembly 10. Alternatively, the anchoring beam 24

may be aligned with the central plane.

[0036] Each motion-limiting member 26 may outwardly extend from an end
portion of the anchoring beam 24. The ramped upper edges 28 of the motion-limiting
members may angle down from the upper ends 36 of the anchoring beam 24 toward the
central basin 18. Optionally, the motion-limiting members 26 may not include ramped

upper edges.

[0037] Figure 6 illustrates an axial cross-sectional view of the securing
support 22, according to an embodiment of the present disclosure. The anchoring beam
24 may be offset with respect to the central plane 60. The anchoring beam 24 may be
radially shifted with respect to a longitudinal axis 80 of the base 12. Note, the
longitudinal axis 80 of the base 12 may be aligned with the central plane 60.

[0038] Each motion-limiting member 26 may outwardly extend from the
anchoring beam 24. Each motion-limiting member 26 may extend from the anchoring
beam 24 in a direction that is orthogonal to the central plane 60. For example, the

motion-limiting members 26 may be perpendicular to the central plane 60.
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[0039] The motion-limiting members 26 may include arcuate outer edges 90
that are configured to conform to a curved edge of a panel that defines an opening 92. As
shown, the motion-limiting members 26 are configured to brace into the opening 92. The
opposed motion-limiting members 26 may be parallel to one another, but may be offset
with respect to one another, such that each extends from areas proximate to opposite ends
of the anchoring beam 24. Alternatively, the motion-limiting members 26 may both
extend from a mid-section of the anchoring beam. Further, the securing support 22 may
include additional motion-limiting members extending from the anchoring beam 24. The
additional motion-limiting members may be parallel and/or aligned with the motion-
limiting members 26 shown in Figure 6. Optionally, at least some of the additional
motion-limiting members may not be parallel with the motion-limiting members 26

shown in Figure 6.

[0040] As shown in Figure 6, the securing support 22 is configured to contact
interior edges of a panel that define the opening 92 at four points of contact. For
example, the two outer edges 94 are configured to abut into the interior edges, while the
arcuate outer edges 90 of the motion-limiting members 26 are also configured to abut into
the interior edges. As such, the securing support 22 provides a stable and secure

connection with the panel.

[0041] As described above, embodiments of the present disclosure provide a
fastening clip assembly that allows for collapsible movement of deflectable wings in two
directions (for example, laterally and axially) that differ from one another. The directions
may be non-orthogonal to one another (for example, non-parallel and non-perpendicular
with respect to one another). It has been found that the multiple collapsible range of
motion of the fastening clip assembly provides greater hole diameter and panel thickness
ranges for a given size of fastening clip assembly. Further, the four points of contact
(with portions of a panel that define an opening into which the fastener assembly is
secured) ensure that insertion and extraction forces exerted into the fastening clip

assembly are applied directly and evenly. Moreover, the four points of contact allow for
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easy and efficient service of the fastener assembly, because pivotal movement within the

opening is eliminated, minimized, or otherwise reduced.

[0042] While various spatial and directional terms, such as top, bottom, lower,
mid, lateral, horizontal, vertical, front and the like may be used to describe embodiments
of the present disclosure, it is understood that such terms are merely used with respect to
the orientations shown in the drawings. The orientations may be inverted, rotated, or
otherwise changed, such that an upper portion is a lower portion, and vice versa,

horizontal becomes vertical, and the like.

[0043] Variations and modifications of the foregoing are within the scope of
the present disclosure. It is understood that the embodiments disclosed and defined
herein extend 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 disclosure. The embodiments
described herein explain the best modes known for practicing the disclosure and will
enable others skilled in the art to utilize the disclosure. The claims are to be construed to

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

[0044] Various features of the disclosure are set forth in the following claims.

10



WO 2014/043145 PCT/US2013/059098

CLAIMS

1. A fastening clip assembly configured to securely connect a first panel to a
second panel, the fastening clip assembly comprising:

a collar;

a securing support extending from the collar; and

deflectable beams connected to the securing support, wherein the deflectable
beams are configured to move in first and second directions when the deflectable beams
are mated with one or both of the first and second panels, wherein the first direction

differs from the second direction.

2. The fastening clip assembly of claim 1, wherein the deflectable beams are

offset with respect to one another.

3. The fastening clip assembly of claim 1, wherein each of the deflectable
beams comprises a lead-in nose having an arcuate notch, wherein the notch is configured

to allow each of the deflectable beams to move in one of the first or second directions.

4. The fastening clip assembly of claim 1, wherein the securing support
comprises:

an anchoring beam configured to abut into internal edge portions of one or both of
the first and second panels at first and second points of contact; and

first and second motion-limiting members extending from the anchoring beam,
wherein each of the first and second motion-limiting members is configured to abut into
the internal edge portions of one or both of the first and second panels at third and fourth

points of contact.

5. The fastening clip assembly of claim 4, wherein the anchoring beam is

offset with respect to a central plane of the fastening clip assembly.

11
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6. The fastening clip assembly of claim 1, wherein the first and second
motion-limiting members are perpendicular or parallel to a central plane of the fastening
clip assembly, and wherein the anchoring beam is non-parallel and non-perpendicular to

the central plane.

7. The fastening clip assembly of claim 1, wherein the first direction is non-

orthogonal to the second direction.

8. The fastening clip assembly of claim 1, wherein the first direction
comprises a lateral pivot with respect to a central axis of the fastening clip assembly, and
wherein the second direction comprises a rotation about the central axis of the fastening

clip assembly.

9. A fastening clip assembly configured to securely connect a first panel to a
second panel, the fastening clip assembly comprising:

a base;

a collar connected to the base through a neck, wherein the base and the collar are
configured to secure a portion of the portion of the first panel therebetween;

a securing support extending from the collar opposite from the base; and

deflectable beams connected to the securing support, wherein the deflectable
beams are configured to collapse in first and second directions when the deflectable
beams are mated with one or both of the first and second panels, wherein the first

direction differs from the second direction.

10. The fastening clip assembly of claim 9, wherein the deflectable beams are

offset with respect to one another.

12
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11. The fastening clip assembly of claim 9, wherein each of the deflectable
beams comprises a lead-in nose having an arcuate notch, wherein the notch is configured

to allow each of the deflectable beams to collapse in one of the first or second directions.

12. The fastening clip assembly of claim 9, wherein the securing support
comprises:

an anchoring beam configured to abut into internal edge portions of one or both of
the first and second panels at first and second points of contact; and

first and second motion-limiting members extending from the anchoring beam,
wherein each of the first and second motion-limiting members is configured to abut into
the internal edge portions of one or both of the first and second panels at third and fourth

points of contact.

13. The fastening clip assembly of claim 12, wherein the anchoring beam is

offset with respect to a central plane of the fastening clip assembly.

14. The fastening clip assembly of claim 9, wherein the first and second
motion-limiting members are perpendicular or parallel to a central plane of the fastening
clip assembly, and wherein the anchoring beam is non-parallel and non-perpendicular to

the central plane.

15. The fastening clip assembly of claim 9, wherein the first direction is non-

orthogonal to the second direction.

16. The fastening clip assembly of claim 9, wherein the first direction
comprises a lateral pivot with respect to a central axis of the fastening clip assembly, and
wherein the second direction comprises a rotation about the central axis of the fastening

clip assembly.

13
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17. A fastening clip assembly configured to securely connect a first panel to a
second panel, the fastening clip assembly comprising:

a planar base;

a collar connected to the base through a neck, wherein the base and the collar are
configured to secure a portion of the portion of the first panel therebetween;

a securing support extending from the collar opposite from the base, wherein the
securing support comprises (a) an anchoring beam configured to abut into internal edge
portions of one or both of the first and second panels at first and second points of contact,
wherein the anchoring beam is offset with respect to a central plane of the fastening clip
assembly, and (b) first and second motion-limiting members extending from the
anchoring beam, wherein each of the first and second motion-limiting members is
configured to abut into the internal edge portions of one or both of the first and second
panels at third and fourth points of contact; and

offset deflectable beams connected to the securing support, wherein each of the
deflectable beams comprises a lead-in nose having an arcuate notch, wherein the
deflectable beams are configured to collapse in first and second directions when the
deflectable beams are mated with one or both of the first and second panels, wherein the
first direction differs from the second direction, wherein each notch is configured to

allow each of the deflectable beams to collapse in one of the first or second directions.

18. The fastening clip assembly of claim 17, wherein the first and second
motion-limiting members are perpendicular or parallel to a central plane of the fastening
clip assembly, and wherein the anchoring beam is non-parallel and non-perpendicular to

the central plane.

19. The fastening clip assembly of claim 17, wherein the first direction is non-

orthogonal to the second direction.

14
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20. The fastening clip assembly of claim 17, wherein the first direction
comprises a lateral pivot with respect to a central axis of the fastening clip assembly, and
wherein the second direction comprises a rotation about the central axis of the fastening

clip assembly.

15
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