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@ (57) Abstract: A vehicle seal assembly incorporates an integrated attachment feature to secure a flexible seal to closely spaced inner
& and outer body panels joined along a flange region. First and second spaced openings are aligned in a direction extending from the
e\ flange region. The seal assembly includes a generally planar portion having a finger secured at one end and extending outwardly in
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to the body panel.

a generally parallel direction to the planar portion. The finger extends through the first opening and directs the seal assembly as the
seal assembly is advanced toward the second opening where a retaining member snap fits therethrough for retaining the weatherstrip



CA 02702112 2014-04-07

CLIP-ON INNER PANEL SEAL ASSEMBELY

Background of the inventlon

{0002] Thig application is diracted to a weatharstrip or weatherseal, and
particularly one that includes an Integrated attachment arrangement. The subject
naw waatherstrlp finds use in areas where little room Is avallable to secure the
weatherstrip and finds particular use in an automotive vehicle, for example, between
or along closely spaced body panals.

[0003] As is known, selected greas of a vehicle raquire a weatheratrip or
weatherseal, [n particular Instances, such as the A-piliar, B-plilar, C-pillar and rocker
panel, there is littla room to provide attachment of the weatherstrip to the vehigle. It
i5 not uncommon (o use a rvated attachmant scheme such as shown In Flgure 1
whare welded-on studs or attachment pins ara provided on an outer body panet
adjacant its interface with an inner body panel. The studs or ping are used as a
means to sacurely attach the weatherstrip 10 the vehicie since other known
attachment arrangements cannot be effactively used. As will be appreciated, the
weatherstrip requires corresponding openings or holes in a bracket carrying or joined
to the weatherstrip in order t0 securs the waatherstrip to these pins.

(0004] Alternatively, lape is sometimas used as a means for attaching the

weatherstrip to the vehicle in these hard-to-access locations. Adhesive tapes,
however, encounter Issuas with regard 10 assembly, l.e., installation of the
weatharstrip with the exposed adhesive and proper positioning af the weatharstrip on
the vehicle, as well as corresponding potentlal warranty issues that may result,
generally leads to tape being a less desirable salection for attaching the

weatherstrip.
[O005] Thus, a need exists to develop a robust seal that can be psckaged and

attachad In areas of a vehicle that previously required additional parts or processes
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to allow the attachment of a weatherstrip. The weatherstrip finds particular
application in the automotive industry where two panels are assembled together with
only a small space for attachment.

[0006] A need further exists to eliminate the tooling associated with installing
attachment studs/pins, or to eliminate use of tape as an alternative securing method.
[0007] Known arrangements are also limited in the ability to be subsequently
serviced, e.g., replaced, and are also limited in the shapes and conformations that
the seal may undertake.

Summary of the Invention

[0008] A vehicle seal assembly includes an integrated attachment feature for
securing a seal to an associated vehicle having inner and outer panels joined along
a flange region. The inner panel includes first and second spaced openings aligned
in a direction extending from the flange region. The seal assembly includes a thin-
walled portion dimensioned to overlie one of the panels and having a finger secured
to one end for receipt through the associated first opening in a retaining member
dimensioned for receipt though the associated second opening. A flexible seal
extends outwardly from the planar portion of the assembly.

[0009] The retaining member preferably extends outwardly from the planar
portion in a direction substantially perpendicular to the planar portion.

[0010] A finger includes first and second spaced finger portions that support
the seal assembly.

[0011] In a preferred arrangement, the retaining member includes a ramped
leading edge for deflecting the retaining member over an edge of the body panel
adjacent the associated first opening.

[0012] Further, a raised cover may be provided over the finger and retaining
member.

[0013] One benefit of the invention resides in the ability to mount the seal in
tight areas.

[0014] Another benefit of the invention resides in the reduced costs of

manufacture and assembly.
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[0015] Still another benefit is found in the array of seal shapes or
configurations that may be adopted with the attachment scheme.

[0016] Still other features and benefits of the invention will be apparent from a
reading in the following detailed description.

Brief Description of the Drawings

[0017] FIGURE 1 is a prior art illustration of the prior art manner of attaching a
seal assembly.

10018] FIGURE 2 is a perspective view of the seal assembly prior to
installation.

[0019] FIGURE 3 is a perspective view of the seal assembly shown in an

installed condition adjacent the flange region joining inner and outer body panels.

10020} FIGURE 4 is a cross-sectional view taken generally along the lines 5-5
of FIGURE 2.

[0021] FIGURE 5 is a plan view of the bottom or underside of the seal
assembly.

Detailed Description of the Invention

10022] Turning first to FIGURE 1, an inner body panel 20 is joined to an outer
body panel 22, particularly along a flange region or area 24. For example, the flange
IS a joined region at peripheral edges of the inner and outer body panels and is
oftentimes a welded arrangement where one edge of one body panel (usually the
outer body panel) is folded onto an edge of the other body panel (usually the inner
body panel) and welded to secure the body panels together along the edge of a
vehicle surface such as a rocker panel, A-pillar, B-pillar, C-pillar, etc. of an
automotive vechicle. It is common that the inner and outer door panels are closely
spaced to one another in a region spaced inwardly from the flange region. That is,
the inner panel is slightly offset and extends substantially parallel to the outer panel
in a region adjacent and spaced inwardly from the flange region. As noted above, it
becomes difficult to secure a seal such as a weatherseal in these types of regions
because there is little room for attaching the seal to one of the panels.
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[0023] As shown in FIGURE 1, and briefly described above, it is common to
employ studs or pins 26 that are welded to the inner panel adjacent the flange
region. The pins 26 form one portion of the attachment assembly of an associated
seal (not shown). For example, a bracket is typically secured to the weatherseal and
has openings formed therein for receipt over the pins 26. This attachment
arrangement requires expensive equipment to secure the pins to the body panel,
and also to provide the bracket in the seal assembly. Moreover, the tight area
makes it difficult to remove the seal assembly once it has been installed.

[0024] FIGURES 2 and 3 illustrate a weatherstrip or seal assembly 30 with
integral fastener clips that finds particular use in these tight areas. The seal
assembly 30 is comprised of two major portions, a rigid, mounting portion 32 and a
softer, seal portion 34. |t is preferable that the rigid and soft portions 32, 34 be
formed of moldable materials, for example, a rigid plastic 32 and a soft TPE for seal
portion 34. For example, a two-shot molded process allows the rigid plastic to be
introduced into a mold cavity in a first shot, and a soft TPE introduced into the mold
cavity in a second shot. In this manner, the two dissimilar materials are fused along
interfacing regions so that when fully set, a one-piece seal assembly 30 results.
[0025] With continued reference to FIGURES 2 and 3, and additional
reference to FIGURE 4, the inner body panel 20 includes a first planar portion 36a
that is secured to the outer body panel along the flange region 24. First portion 36a
merges into a transition or second portion 36b that steps the inner body panel and
Interconnects the first portion with a generally planar, third portion 36¢. An additional
step or fourth portion identified as 36d is provided in the inner body panel in some
regions of the automotive venhicle. In the illustrated embodiment, the outer body
panel 22, is generally planar from the flange region 24, although it will be
appreciated that the outer body panel may have a different contour as it proceeds
away from the flange region. Thus, the outer body panel abuts with the first planar
portion 36a of the inner body panel adjacent the flange region and is disposed in
closely dimensioned, parallel relation with the generally planar, third portion 36c¢.
[0026] The rigid portion 32 preferably includes a thin-walled, generally planar
portion 40 that is dimensioned to overlie the inner body panel of the associated
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vehicle. Extending upwardly from the generally planar portion is a raised portion 44
(Fig. 4) for reasons to be described in greater detail below.

[0027] As best illustrated in FIGURE 2, a first opening 50 is formed in the inner
panel 36, particularly through the transition portion 36b. A second opening 52
extends through the planar portion 36¢ of the inner panel and is preferably aligned or
centered with opening 50 in a direction substantially perpendicular from the edge of
the flange 24, shown here as spaced inwardly along reference insertion axis “x”. As
IS evidenced in FIGURE 2, the second opening 52 is not as wide (measured
transversely to axis x) as the first opening 50. On skilled in the art will also
appreciate that the first opening may extend partially into the first planar portion 36a
and partially into the second planar portion 36¢ of the inner panel, and entirely
across the transition region 36b.

[0028] The weatherseal assembly 30 includes a finger 60 (Figure 4), which in
the preferred embodiment includes first and second finger portions 60a, 60b that are
cantilever mounted from an underside of the weatherseal. Particularly, a first end 62
of each finger portion defines a connection region with the rigid plastic portion 32. A
second or leading end 64 or each finger portion preferably includes a tapered
surface 66. The leading end 64 of the fingers, and particularly the tapered surfaces
66, extend outwardly beyond an inner edge 68 of the raised portion 44. In this
manner, as the weatherstrip assembly 30 is advanced over the flange region 24, the
fingers 64 pass through the first opening 50 and beneath the planar portion 36¢ of
the inner body panel. The tapered surfaces 66 angle upwardly from a lower surface
of each finger as it extends longitudinally toward the first end 62. This angular
orientation of surface 66 engages edge 50a of the body panel defining the first
opening 50 and urges the finger portions downwardly as the weatherstrip is
advanced inwardly from the flange region 24. Thus, the fingers protrude through the
opening 50 and beneath the planar portion 36¢ of the inner body panel and toward
the opening 52. Similarly, angled edges 68 are provided along the outer side edges
of the finger portions (FIGURE 5) to provide guiding/alignment of the finger portions
into the first opening as the seal assembly is advanced relative to the body panels.
[0029] The remainder of the rigid plastic portion 32 of weatherstrip rides over
the upper surface of the planar portion 36¢ of the inner body panel. The
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weatherstrip continues advancing inwardly until a retaining member 80 (FIGURES 2
and 4), that extends downwardly from the raised portion 40, snaps through the
second opening 52 in the inner body panel. The retaining member 80 also includes
a tapered leading edge 82 that urges the retaining member and raised portion 40
over the edge 50a of the opening 50 so that the retaining member rides over that
portion of the planar portion 36¢ located between the first and second openings 50,
52. Thus, the retaining member 80 slides over the generally planar surface 36¢ of
the inner panel until the retaining member snaps through the second opening 52 and
shoulder 84 prevents inadvertent removal of the weatherstrip once the seal
assembly is secured to the body panel. This integrated attachment scheme provides
a snap fit that is audible to the installer, and also provides a tactile feedback to the
installer as the retaining member 80 snaps through opening 52.

[0030] It will also be appreciated that if the weatherstrip needs to be
subsequently removed from the vehicle after installation, a work member such as the
leading edge of a screwdriver can be inserted beneath the raised portion and
leveraged against the outer surface of the planar portion 36c¢ to lift the raised portion
away from the surface 36¢ and remove the retaining member 80 from the opening
52.

[0031] The finger portions 60 are preferably separated from one another by a
dimension slightly greater than the width of the retaining member 80 as best shown
in FIGURE 5. In this manner, the finger portions 60 serve to guide the
weatherstrip/seal assembly as it is inserted toward the second opening 52.
Particularly, finger portions 60 proceed through the opening 50 and align the
retaining member with the second opening 52. This spaced arrangement of the
finger portions is also necessary for manufacture of the rigid portion in a mold where
slides can be easily removed in order to form the finger portions in spaced relation
from the underside of the rigid portion and also allow formation of the retaining
member.

[0032] It will also be appreciated from FIGURE 4 that the soft sealing portion
34 can adopt a wide variety of conformations. Here, a simple curved seal lip 90 is
biased through its curved shape into sealing engagement with adjacent flanges of
automotive body panels. In other instances, it will be appreciated that the seal may
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be a seal bulb or differently conformed seal lip depending on the type of surface that
the seal will engage.

[0033] The weatherstrip is preferably molded in a two-shot molding process,
molded to a wide variety of shapes, and the OEM can easily modity existing tooling
to form the openings 50, 52 in the body panels. Thus, this arrangement provides for
an integrated snap-fit connection of a seal assembly that eliminates the use of pins
or tape, is easy to install, and is easily serviced. The retaining members may be
spaced along the length of the weatherstrip and the finger portions/retaining
members resist inadvertent lift-out while providing a pinching or retaining force on
the inner body panel. Preferably, the rigid plastic portion 32 is a polypropylene or
nylon while the softer sealing portion 34 is a TPV, although it will be appreciated that
other materials may be used without departing from the scope and intent of the
invention.

[0034] The invention has been described with reference to the exemplary
embodiments. Obviously, modifications and alterations will occur to others upon
reading and understanding the preceding detailed description. It is intended that the
invention be construed as including all such modifications and alterations.
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WHAT IS CLAIMED I8S:

1. A vehicle seal assembly with integrated attachment feature for secunng
the seal to an associated vehicle having inner and outer panels joined along a flange
region, the inner panel having first and sacond spaced openings aligned in a direction
extending from the flange region, the vehicle seal comprising:

a thin-walled, generally planar portion dimensloned to overlie one of the
panels, the planar portion including a finger secured at one end and extending
outwardly in a substantially parallel direction from the planar portion and dimensioned
for receipt through the associated first opening and between the associated inner and
outer panels, and a retaining member dimensioned for receipt in the associated
second opening upon receipt of the finger through the associated first opening,
whetrein the planar portion further includes a cover raised relative to the planar portion
and forming an internal cavity overlying the finger and completely overlying the
retaining member, the retaining member being axially recessed relative to a terminal
adge of the cover to protect the retaining member as the planar portion is advanced
toward the first and second openings and preventing inadvertent release of the
retaining member from the second opening.

2. Tha vehicle seal assembly of claim wherein the retaining member
protrudes outwardly from the planar portion in a direction substantially perpendioular
to the planar portion.

3. The vehicle seal assembly of claim 1 wherein the finger includas first

and second spaced finger portions.

4. The vehicle seal assembly of c¢laim 3 wherein the finger portions
extend in substantially parallel relation.

5. The vehicle seal assembly of claim 4 whereln the retaining member is
positioned laterally between the first and second finger portions.
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8. The vehicle seal assembly of claim 1 wherein the retaining member
includes a ramped leading edge for deflecting the retaining member over an edge of

the associated first opening.

7. Tha vehicle saal assembly of claim 1 wherein the finger includes a
tapered leading edge for deflecting the finger to one side of tha associated inner
panel in response to insertion through the first opening.

8. The vehicle seal assembly of claim 1 wherein the finger extends
outwardly from the planar portion for guiding the assembly onto the associaied inner
panel.

9. The vehicle seal assembly of claim 1 wherein the finger is cantilever
mounted to the planar portion at one end and extends outwardly from the planar
portion for guiding the seal assembly toward the associated first opening.

10. The vehicle seal assembly of claim 1 wherein the generally planar
portion is a rigid plastic.

11. The vehicle seal assembly of claim 1 wherein the flexible seal is a lip
seal adapted to engage a body panel.

12. The vehicle seal assembly of claim 1 wherein the flexible seal and
the generally planar portion are fused along an interface thereof.

13, A vehicle seal assambly comprising:
a first body pane];
a second body panel joined to the first body panel along a terminal

edge thereof;

the first and second body panels extending generally parallel to one
another inwardly from the terminal edge and the first panel including first and second
openings spaced from one another in a direction extending inwardly from the terminal
edge; and

- ——" S "l — -
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a seal having a flexible seal region adapted to engage with an
associated vehicle surface, and an attachment portion formed from a dissimilar
material than the flexible seal fused thereto, the attachment portion including a finger

dimensioned for guiding recelpt through the first opening and a generally planar
portion extending generally parallel to the finger and including a cover raised relative

to the planar portion and a retalning member extending outwardly therefrom for
receipt through the second opening, the retalning member being axially recessed
relative to a terminal edge of the cover to protect the retaining member as the planar
portion is advanced toward the first and second openings and preventing inadvertent
release of the retaining member from the second opening, wherein the finger includes
first and second finger portions laterally spaced from one another in a direction
substantially perpendicular to the direction of the openings spacing, wherein the
finger portions include tapered ends for deflecting the finger portions between the first
and second body panels as the attachment portion is advanced from the first cpening
toward the second opening, and wherein the finger portions include angled, outer
side edges for laterally guiding the finger portions Into the first opening.

14. The vehicle seal assembly of claim 13 wherein the generally planar
portion extends over a surface of the first body panel facing away from the second

body panel as the finger portions proceed through the first opening, and the generally
planar portion including the retaining member extending outwardly therefrom toward

the finger portions.

15. The vehicle seal assembly of claim 14 wherein the retaining member
Includes a tapered leading edge for raising the generally planar portion over the first
body panel as the finger portions pass through the first opening.

16. The vehicle seal assembly of claim 15 wherein the retaining member

s dimensioned for receipt through the second opening of the first body panel.

17. The vehicle seal assembly of claim 13 wherein the attachment
portion is formed of a rigid plastic and the flexible seal region is one of a TPE or TPV.

10
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Fig. I
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