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(54) FASTENER CLIP ASSEMBLY FOR MOLDING AND ENGAGING BLADES

(57) A method comprising inserting a fastener clip
inside an injection mold cavity to use as part of the injec-
tion mold cavity. The fastener clip is inserted into the
injection mold cavity where a blade is to be formed on a
plastic component. The fastener clip is configured to en-
gage and couple to the blade and to the plastic compo-
nent and to engage and couple to a slot in a structure.
Also included is injecting flowing plastic into the fastener
clip and the injection mold to form the lade. At least a
portion of a contour of a surface of the blade follows a
contour of an inner surface of the fastener clip.

A fastener clip comprising a pair of laterally offset
legs joined at a head portion, wherein the legs form a clip
opening at an opposite end of the head portion, wherein
the pair of legs are configured to spring back to an original
position based at least in part on the pair of legs being
pushed together, a pair of outward projections extending
outward from the pair of legs, a pair of inward projections
correspondingly extending inward from the pair of legs,
wherein the fastener clip attaches to a slot in a structure
based at least upon: the fastener clip being pushed into
the slot, the pair of legs compressing for the outward
projections to clear the slot, the pair of legs decompress-
ing, the pair of outward projections engaging an inner
part of the slot, and contact forces generated between
the pair of outward projections and the inner part of the
slot.
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Description

A. Background

[0001] The invention relates generally to devices for
fastening together two or more objects. Several devices
and fasteners are currently available for fastening panels,
such as body panels and automobile interior trim piece
panels, to the chassis of a vehicle. As used herein, a
body panel refers to, for example, any interior or exterior
body panel on a vehicle, a plastic interior trim piece, head-
liner, or any interior trim piece. Additionally, the panel
may be any suitable exterior body panel, such as a fend-
er, bumper, quarter panel, or door panel. The chassis of
the vehicle may include any substrate, plate, body panel,
structural framework, chassis component or subcompo-
nent, wall, or any suitable object.
[0002] These body panels typically are required to at-
tach to the chassis of an automobile with a relatively low
level of insertion force while providing a high level of ex-
traction force suitable to maintain attachment of the panel
to the chassis. However, these conventional fastener de-
vices instead provide approximately equal levels of in-
sertion and extraction force. Further, conventional fas-
teners typically do not adequately secure the panel to
the vehicle chassis having sheet metal with different cur-
vature or thicknesses throughout. In addition, conven-
tional fasteners are not suitable under a variety of envi-
ronmental conditions, such as in the presence of vibration
at various levels of amplitude and frequency. For exam-
ple, the fastener device should prevent or minimize the
amount of buzzing, rattling, or any other type of noise
that may cause attention to the occupants of the vehicle
or otherwise weaken the attachment. In addition, con-
ventional fasteners do not adequately accommodate var-
ious levels of production tolerances, such as various di-
mensions amongst, for example, the body panels as well
as the vehicle chassis. Thus, conventional fastener de-
vices typically do not adequately fasten to a range of
sheet metal thicknesses and do not minimize or eliminate
buzzing and rattling and do not sufficiently accommodate
variations in production tolerances.
[0003] Fastener clips, such as metal spring fasteners,
are known for attaching body panels to an automobile
chassis. For example, fastener clips are known to have
a base plate and four stepped arms extending from the
base plate. Each stepped arm includes four incremental
steps (stair-steps) suitable for engaging a slot in a vehicle
chassis with one of the steps on each arm. The incre-
mental steps allow for engagement, however, in only one
of the four discrete step positions rather than over a con-
tinuous range of engagement positions. Further, each
step has a relatively large rise and run so that, once in-
serted, movement of the fastener clip within the range of
a step size may occur, resulting in wear and/or the gen-
eration of noise, including buzzing and rattling as a result
of vibrations occurring within the vehicle. In addition, the
steps typically cut onto each arm during manufacture and

require twisting of each wing on the fastener clip in order
to engage the slot in the vehicle chassis. As a result, only
an edge or a portion of an edge of each of the steps
engages the hole in the vehicle slot.
[0004] If the sheet metal varies in thickness or if toler-
ances in production of the slot in the vehicle chassis or
in the trim-piece exist, for example, then engagement of
one portion of the hole in the chassis with one of the arms
may not provide suitable frictional engagement or other-
wise result in movement. Further, less than all four of the
arms will make engagement with the slot of the vehicle
chassis. Twisting of the body panel will be likely more
prevalent because less than four contact points are made
with the slot of the vehicle chassis. As a result, wear,
squeaks, rattles, buzzing, corrosion and loss of elasticity
and loss of sealing may result, especially after years of
vehicle operation and exposure to vibration and other
environmental conditions.

8. Brief Description of the Drawings

[0005] Other objects and advantages of the invention
may become apparent upon reading the detailed descrip-
tion and upon reference to the accompanying drawings.

Figure 1 is an exploded view of a fastener clip as-
sembly, in accordance with some embodiments.

Figure 2 is a perspective view of a fastener clip, in
accordance with some embodiments.

Figure 3 is a view of a fastener clip, in accordance
with some embodiments.

Figure 4 is a perspective view of a fastener clip loose-
ly secured on a blade before engaging a slot in a
structure, in accordance with some embodiments.

Figure 5 is a cross-sectional view of a fastener clip
loosely secured on a blade before engaging a slot
in a structure, in accordance with some embodi-
ments.

Figure 6 is a perspective view of an installed fastener
clip assembly, in accordance with some embodi-
ments.

Figure 7 is a cross-sectional view of an installed fas-
tener clip assembly, in accordance with some em-
bodiments.

Figure 8 is a perspective view of an injection mold
utilizing a fastener clip, in accordance with some em-
bodiments.

Figure 9 is a perspective view of a plastic-filled in-
jection mold utilizing a fastener clip, in accordance
with some embodiments.
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Figure 10 is a perspective view of a molded blade
and plastic component after the removal of an injec-
tion mold utilizing a fastener clip, in accordance with
some embodiments.

[0006] While the invention is subject to various modi-
fications and alternative forms, specific embodiments
thereof are shown by way of example in the drawings
and the accompanying detailed description. It should be
understood, however, that the drawings and detailed de-
scription are not intended to limit the invention to the par-
ticular embodiments. This disclosure is instead intended
to cover all modifications, equivalents, and alternatives
falling within the scope of the present invention as defined
by the appended claims.

C. Detailed Description

[0007] Figure 1 is an exploded view of a fastener clip
assembly, in accordance with some embodiments.
[0008] In some embodiments, fastener clip 100 is con-
figured to fasten together structure 300 and component
400. Blade 210, which extends from component 400, is
configured to receive fastener clip 100, which is config-
ured to attach to blade 210.
[0009] In some embodiments, blade 210 may be mold-
ed onto component 400 using fastener clip 100 as part
of the injection mold for the blade. In other embodiments,
blade 210 may be attached to component 400 using var-
ious other means.
[0010] In embodiments where fastener clip 100 may
be used as part of the mold for forming at least a portion
of blade 210, the contour of the inside surface of fastener
clip 100 may be transferred to a corresponding portion
of blade 210. The transferred contour may include the
general shape of fastener clip 100 as well as additional
features such as any depressions and projections.
[0011] In some embodiments, fastener clip 100 may
also be configured to be inserted through slot 250 of
structure 300 and to secure itself to structure 300. In
some embodiments, the fastener clip is configured to fas-
ten together structure 300 and component 400.
[0012] In some embodiments, component 400 may be
or be a part of an automobile component, such as a body
panel, and structure 300 may be part of the chassis of
an automobile frame or any other structure to which com-
ponent 400 may attach to. Accordingly, fastener clip 100
assembly may be configured to fasten together a body
panel to the chassis structure of an automobile.
[0013] Figure 2 is a perspective view of a fastener clip,
in accordance with some embodiments.
[0014] Figure 3 is a view of a fastener clip, in accord-
ance with some embodiments.
[0015] In some embodiments, fastener clip 100 in-
cludes two laterally offset legs 60 joined at a head portion
70. Legs 60 form a clip opening 80 at an opposite end of
the head portion 70 to allow entry of the blade 210 to
which clip 100 is configured to attach. In embodiments

where fastener clip 100 may be used as part of the mold
to use the blade, clip opening 80 may be used to inject
mold into the inside of fastener clip 100
[0016] In some embodiments, fastener clip 100 is
made of material that facilitates a spring action for fas-
tener clip 100 (metal, for example), such that when legs
60 are compressed together, legs 60 are configured to
return substantially back to their original position.
[0017] In some embodiments, legs 60 end, at an end
opposite to head portion 70, to feet 200. In some embod-
iments, feet 200 may serve as a stopping point for how
far fastener clip 100 may be inserted into slot 250. The
stopping point may be determined by when the feet 200
reach structure 300, for example.
[0018] In some embodiments, fastener clip 100 may
also include at least one pair of inward projections 65,
one inward projection 65 on each leg 60, for example. In
some embodiments, each leg 60 may include additional
inward projections, such as two inward projections per
leg, for example. In some embodiments, inward projec-
tions 65 may extend inward toward the blade to which
fastener clip 100 is configured to attach to.
[0019] In some embodiments, the fastener clip 100
may be made out of metal, and the blade 210 may be
made out of plastic. In some embodiments, inward pro-
jections 65 may be formed by stamping the metal, em-
bossing, bent cutouts, etc. In some embodiments, inward
projections 65 are configured to engage corresponding
depressions in the blade to secure fastener clip 100 to
the blade.
[0020] In some embodiments, fastener clip 100 may
also include a pair of outward projections 90, one outward
projection 90 on each leg 60, for example. In some em-
bodiments, each leg 60 may include additional outward
projection, such as two outward projections per leg, for
example. In some embodiments, outward projections 90
are configured to engage corresponding projections on
the blade to secure fastener clip 100 to the blade.
[0021] In some embodiments, outward projections 90
may extend outward toward a perimeter of the slot to
which fastener clip 100 is configured to attach. In some
embodiments, legs 60 of fastener clip 100 are configured
to spring inward as the clip is pushed into the slot and to
spring outward again as outward projections 90 are
passed the edge of the slot. As such, the bottom surfaces
of outward projections 90 are now engaging a top surface
of the perimeter of the slot (or the inner part of the slot),
thereby securing fastener clip 100 to the structure into
which the slot was made.
[0022] In some embodiments, inward projections 65
and outward projections 90 may be formed by stamping
the metal of fastener clip 100, embossing, bent cutouts,
etc. In embodiments where the fastener clip 100 may be
used as part of the mold to form the blade, the projections
may be made by a process that does not create openings
in the fastener clip, such as stamping, for example. Al-
ternatively, in embodiments where openings are created,
the openings may be closed by other means, such as
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overmolding rubber onto the fastener clip, for example.
[0023] Figure 4 is a perspective view of a fastener clip
loosely secured on a blade before engaging a slot in a
structure, in accordance with some embodiments.
[0024] Figure 5 is a cross-sectional view of a fastener
clip loosely secured on a blade before engaging a slot in
a structure, in accordance with some embodiments.
[0025] In some embodiments, blade 210 is configured
to receive and attach to fastener clip 100. Blade 210 may
be either attached to or be molded as part of component
400. In embodiments where component 400 is made of
plastic, for example, the structure of blade 210 may be
molded as part of component 400. In some embodi-
ments, component 400 may be an automobile panel that
is to be attached to an automobile chassis structure.
[0026] In some embodiments, guiding structures 750,
positioned on either side of blade 210, are configured to
guide fastener clip 100 over blade 210 as the fastener
clip is being inserted over the blade and to guide fastener
clip 100 into a slot in the structure that fastener clip 100
is configured to engage. In addition, guiding structures
750 are configured to provide additional stability to the
coupling between blade 210 and fastener clip 100 and
the coupling between fastener clip 100 and the slot of
the structure after installation.
[0027] In some embodiments, blade 210 may also in-
clude depressions 700 (which are below projections 65
and may not be directly shown in all the figures) corre-
sponding to inward projections 65 on fastener clip 100.
Depressions 700 are configured to couple fastener clip
100 to blade 210 by receiving inward projections 65,
thereby providing resistance through contact forces
against inward projections 65, preventing fastener clip
100 from being removed from blade 210. In some em-
bodiments, a greater resistance may be exerted by de-
pressions 700, the more legs 60 are compressed toward
each other, as would be the case when fastener clip 100
is installed in a slot in a structure, for example.
[0028] In some embodiments, depressions 700 are
configured to provide enough extraction resistance when
coupled to inward projections 65 when fastener clip is
placed over the blade but without the fastener clip being
installed into a slot in a structure. As such, the fastener
may be installed on a component (and also shipped to a
different location, for example) before the fastener clip
and the component are installed into a structure by loose-
ly remaining coupled to the blade.
[0029] In some embodiments, blade 210 may also in-
clude projections 710 (which are below projections 90
and may not be directly shown in all the figures) corre-
sponding to outward projections 90 on fastener clip 100.
Projections 710 are configured to couple fastener clip
100 to blade 210 by projecting into outward projections
90, thereby providing resistance through contact forces
against outward projections 90, preventing fastener clip
100 from being removed from blade 210. In some em-
bodiments, a greater resistance may be exerted by out-
ward projections 90, the more legs 60 are compressed

toward each other, as would be the case when fastener
clip 100 is installed in a slot in a structure, for example.
[0030] In embodiments where fastener clip 100 is
made of metal and blade 210 is made of plastic, the fas-
tener clip may be used as part of the mold when molding
the blade portion of the component. As such, if the fas-
tener clip is used as part of the mold when the plastic for
the blade is injected, the blade surface contour follows
the inside contour of the fastener clip. As such, depres-
sions 700 have substantially the same contour as inward
projections 65 and projections 710 have substantially the
same contour as outward projections 90. In some em-
bodiments, with the fastener clip and the blade having
the same contours, the fastener clip engagement to the
blade is increased by the increased contact forces gen-
erated by the two having the same contours along their
contact surfaces.
[0031] Figure 6 is a perspective view of an installed
fastener clip assembly, in accordance with some embod-
iments.
[0032] Figure 7 is a cross-sectional view of an installed
fastener clip assembly, in accordance with some embod-
iments.
[0033] In some embodiments, the fastener clip assem-
bly is configured to couple a component to a structure,
such as component 400 to structure 300. Fastener clip
100 is configured to fit over and attach to blade 210, with
blade 210 being coupled to component 400, and in ad-
dition, fastener clip 100 is configured to be removably
attached to a slot in structure 300. For example, the fas-
tener clip system may be used to fasten together a body
panel to the chassis of an automobile.
[0034] Figure 8 is a perspective view of an injection
mold utilizing a fastener clip, in accordance with some
embodiments.
[0035] Figure 9 is a perspective view of a plastic-filled
injection mold utilizing a fastener clip, in accordance with
some embodiments.
[0036] Figure 10 is a perspective view of a molded
blade and plastic component after the removal of an in-
jection mold utilizing a fastener clip, in accordance with
some embodiments.
[0037] In some embodiments, injection-mold 530 may
be used for injection-molding plastic components, such
as plastic component 400 and blade 210, which is to be
molded with and thereby attached to plastic component
400.
[0038] In some embodiments, a cavity inside injection-
mold 530 may be used to dictate the shape and contour
of plastic component 400 and the shape and contour of
blade 210 after flowing plastic is injected into cavity 535
of injection-mold 530.
[0039] In other embodiments, fastener clip 100 may be
inserted into cavity 535 of injection-mold 530 and may
be used as part of the mold that is to form at least a
portion of blade 210. In such embodiments, the shape
and contours of fastener clip 100 may be used to form
the shape and contour of at least a portion of the shape
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and contour of blade 210.
[0040] In some embodiments, fastener clip 100 may
be held in a compressed position during the injection
molding process by the walls of cavity 535. In some em-
bodiments, the walls of cavity 535, in addition to being
contoured to support the fastener clip 100 in a com-
pressed state, are configured to have widths that in-
crease in magnitude as the cavity extends lower toward
the fastener clip. As such, mold 530, after the molding
process is complete, may be removed in one upward
motion without additional provisions.
[0041] In some embodiments, injection molding may
be performed through chamber 520. Any projections and
depressions on fastener clip 100 will yield corresponding
depressions and projections on blade 210. In some em-
bodiments, having the contours of blade 210 follow the
contours of fastener clip 100 ensures a better coupling
between the fastener clip and the blade when the fastener
clip is placed over the blade.
[0042] In some embodiments, after removing mold
530, fastener clip 100 remains loosely attached to the
blade even after the fastener clip springs back to its open
position. In some embodiments, the fastener clip may
remain attached due to the depressions and projections
on the fastener clip remaining loosely attached to the
corresponding depressions and projections on the blade.
[0043] Figure 9 specifically shows the formation of
blade 210 and plastic component 400 after flowing plastic
has been injected into mold 530, which includes fastener
clip 100. It should be noted that additional mold portions
may be required. For example, additional portions may
be used in the formation of plastic component 300 as
needed.
[0044] Figure 10 specifically shows the formed blade
210 after mold 530 is removed. In some embodiments,
at least in part by using fastener clip 100, substantially
the same contour of the inside surface of fastener clip
100, including the fastener clip’s depressions and pro-
jections, is transferred to the contour of blade 210.
[0045] It is understood that the implementation of other
variations and modifications of the present invention in
its various aspects will be apparent to those of ordinary
skill in the art and that the invention is not limited by the
specific embodiments described. It is therefore contem-
plated to cover by the present invention any and all mod-
ifications, variations or equivalents that fall within the spir-
it and scope of the basic underlying principles disclosed
and claimed herein.
[0046] One or more embodiments of the invention are
described above. It should be noted that these and any
other embodiments are exemplary and are intended to
be illustrative of the invention rather than limiting. While
the invention is widely applicable to various types of sys-
tems, a skilled person will recognize that it is impossible
to include all of the possible embodiments and contexts
of the invention in this disclosure. Upon reading this dis-
closure, many alternative embodiments of the present
invention will be apparent to persons of ordinary skill in

the art.
[0047] The previous description of the disclosed em-
bodiments is provided to enable any person skilled in the
art to make or use the present invention. Various modi-
fications to these embodiments will be readily apparent
to those skilled in the art, and the generic principles de-
fined herein may be applied to other embodiments with-
out departing from the spirit or scope of the invention.
Thus, the present invention is not intended to be limited
to the embodiments shown herein but is to be accorded
the widest scope consistent with the principles and novel
features disclosed herein.
[0048] The benefits and advantages that may be pro-
vided by the present invention have been described
above with regard to specific embodiments. These ben-
efits and advantages, and any elements or limitations
that may cause them to occur or to become more pro-
nounced are not to be construed as critical, required, or
essential features of any or all of the claims. As used
herein, the terms "comprises," "comprising," or any other
variations thereof, are intended to be interpreted as non-
exclusively including the elements or limitations that fol-
low those terms. Accordingly, a system, method, or other
embodiment that comprises a set of elements is not lim-
ited to only those elements, and may include other ele-
ments not expressly listed or inherent to the claimed em-
bodiment.
[0049] While the present invention has been described
with reference to particular embodiments, it should be
understood that the embodiments are illustrative and that
the scope of the invention is not limited to these embod-
iments. Many variations, modifications, additions and im-
provements to the embodiments described above are
possible. It is contemplated that these variations, modi-
fications, additions and improvements fall within the
scope of the invention as detailed within the following
claims.

Claims

1. A method comprising:

inserting a fastener clip inside an injection mold
cavity to use as part of the injection mold cavity,

wherein the fastener clip is inserted into the
injection mold cavity where a blade is to be
formed on a plastic component,
wherein the fastener clip is configured to en-
gage and couple to the blade and to the
plastic component,
wherein the fastener clip is configured to en-
gage and couple to a slot in a structure;

injecting flowing plastic into the fastener clip and
the injection mold to form the blade;
wherein at least a portion of a contour of a sur-
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face of the blade follows a contour of an inner
surface of the fastener clip.

2. The method of claim 1, wherein the inserting com-
prises inserting the fastener clip into the injection
mold cavity where the blade is to be formed.

3. The method of claim 1, wherein the inserting com-
prises inserting the fastener clip into the injection
mold cavity in a compressed state.

4. The method of claim 1, wherein walls of the injection
mold cavity step or taper to lower widths toward a
bottom of the fastener clip.

5. The method of claim 4, comprising removing the in-
jection mold in a single upward motion after forming
the blade based at least on the walls of the injection
mold cavity step or taper to lower widths toward the
bottom of the fastener clip.

6. The method of claim 5, wherein the fastener clip is
configured to remain loosely on the blade after the
removing the injection mold based at least on at least
the portion of the contour of the surface of the blade
following the contour of the inner surface of the fas-
tener clip.

7. The method of claim 1, wherein the fastener clip com-
prises two or more outward projections and two or
more inward projections, wherein at least some of
the two or more outward projections are configured
to engage the slot in the structure.

8. The method of claim 7, wherein a contour of the fas-
tener clip’s two or more outward projections and two
or more inward projections are transferred to corre-
sponding depressions and projections on the blade.

9. The method of claim 7, wherein the fastener clip’s
two or more outward projections and two or more
inward projections are constructed without open-
ings.

10. A fastener clip comprising:

a pair of laterally offset legs joined at a head
portion, wherein the legs form a clip opening at
an opposite end of the head portion, wherein the
pair of legs are configured to spring back to an
original position based at least in part on the pair
of legs being pushed together;
a pair of outward projections extending outward
from the pair of legs;
a pair of inward projections correspondingly ex-
tending inward from the pair of legs,
wherein the fastener clip attaches to a slot in
structure based at least upon:

the fastener clip being pushed into the slot,
the pair of legs compressing for the outward
projections to clear the slot,
the pair of legs decompressing,
the pair of outward projections engaging an
inner part of the slot,
contact forces generated between the pair
of outward projections and the inner part of
the slot.

11. The fastener clip of claim 10, wherein the fastener
clip attaches to a blade on a component based at
least upon:

the blade comprising a pair of depressions cor-
responding to the pair of inward projections,
the fastener clip being pushed over the blade,
the pair of legs spreading for the pair of inward
projections to clear the blade,
the pair of legs returning to the original position,
the pair of inward projections being into the pair
of depressions,
contact forces generated between the pair of in-
ward projections and
corresponding pair of depressions.

12. The fastener clip of claim 10, wherein the fastener
clip attaches to a blade on a component based at
least upon:

the blade comprising a pair of projections cor-
responding to the pair of outward projections,
the fastener clip being pushed over the blade,
the pair of legs spreading for the pair of outward
projections to clear the pair of projections,
the pair of legs returning to the original position,
the pair of outward projections being into the pair
of projections,
contact forces generated between the pair of
outward projections and
corresponding pair of projections.

13. The fastener clip of claim 10, comprising a pair of
feet correspondingly attached to a bottom of the pair
of legs, wherein the feet provide a stop for the fas-
tener clip against the structure based at least upon
the fastener clip being pushed into the slot.

14. The fastener clip of claim 10, wherein the component
and the blade are manufactured using an injection
molding process and wherein a mold portion for the
blade comprises the fastener clip.

15. The fastener clip of claim 10, wherein the fastener
clip couples the component to the structure based
at least upon the fastener clip attaching to the blade
and the fastener clip attaching to the slot in the struc-
ture.
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16. The fastener clip of claim 14, wherein the component
is an automobile panel and the structure an automo-
bile chassis structure.
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