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Fastener Systems for Seat Cushions

TECHNICAL FIELD
The present invention is directed to fastener systems for seat cushions, methods
of attaching seat covers during the manufacture of automotive seats, and to seat

cushions manufactured by such methods.

BACKGROUND

In recent years seats for cars and light trucks have been formed by molding a
foam bun that will serve as the seat cushion, and then attaching a pre-stitched fabric
cover to the foam bun. Often, the fabric cover is attached to the foam bun by insert
molding touch fastener strips into the outer surface of the foam bun and attaching
cooperating touch fastener strips to an inner surface of the fabric cover. Generally, the
fastener strips are attached to the fabric cover along the seams where the cover is
stitched together and held in place by the seam stitching. The touch fastener strips
allow the seat manufacturer to rapidly and semi-permanently attach the fabric cover to
the foam bun by pulling the fabric cover over the foam bun and pressing the opposed
touch fastener strips on the foam bun and fabric cover together.

The touch fastener strips on the foam bun are typically recessed in trenches to
allow the seams in the fabric cover to be indented below the surface of the seat cushion.
Indenting the seams in this manner forms aesthetically appealing indented creases in
the surface of the seat cushion upholstery for a tailored look.

Conventionally, the touch fastener is positioned in the mold such that the touch
fastening surface is flush against a surface of the mold causing the touch fastening
surface to be exposed in the finished foam product. Accordingly, when using such a
molding process, care must be taken to avoid fouling of the touch fastening surface
with the liquid foamable composition. It is also important that the back of the touch

fastener adhere well to the finished foam product.

SUMMARY
In one aspect, the present disclosure features a fastener product including (a) a

fastener tape carrying male fastener elements on a first side, (b) a foam layer bonded to
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a second, opposite side of the fastener tape, and (c) a polymeric film having a surface
energy of at least 35 dynes/cm adjacent the foam layer and exposed for contact by a
liquid polymer during molding.

Some implementations include one or more of the following features. The
polymeric film may have a surface energy greater than 45 dynes/cm. The polymeric
film may be selected from the group consisting of polyurethane films, nylon films and
polyester films. The fastener elements may be integrally molded with a sheet-form
base. The fastener product may include a fabric reinforcement layer, for example
interposed between the foam layer and the hook tape. The film may be wider than the
foam layer. The fastener tape may comprise a base having a predetermined width
between longitudinal edges, and the foam layer may have a width greater than the
predetermined width of the base, such that edges of the foam layer extend beyond the
longitudinal edges of the base.

In another aspect, the disclosure features a method of making a foam bun, the
method comprising: (a) providing a fastener product comprising a fastener tape
carrying male fastener elements on a first side, a foam layer bonded to a second,
opposite side of the fastener tape, and a polymeric film having a surface energy of at
least 35 dynes/cm adjacent the foam layer and exposed for contact by a liquid polymer
during molding; (b) engaging the film with an upper trench edge, and compressing the
foam between trench walls to sealingly position the fastener tape in a trench in a mold
cavity; and (c) delivering a liquid polymer to the mold cavity.

Some implementations include one or more of the following features. The
polymeric film has a surface configured so as not to disrupt flow of liquid polymer over
the film during molding, allowing the foamable resin to pass over the touch fastener
without creating a significant disturbance in the flow of the resin (for example, as can
occur when the advancing foamable resin meets an impediment), which disturbance can
result in undesirable variations in foam density and voiding at the interface between the
touch fastener and the foamed resin. We have observed that such voiding can
undesirably affect adhesion of the foamed resin to the touch fastener. To avoid
disruption of flow, the methods described herein may include positioning the fastener
tape so that the surface of the polymeric film is even with a top surface of the trench.
Moreover, the polymeric film may have a non-porous surface, minimizing infiltration

of the foamable resin into the surface.
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The touch fasteners described herein provide features that are useful in molding
processes. For example, the foam can provide a seal or barrier, which prevents
material, e.g., foaming material, from entering into the area between the fastener
elements, and accordingly, can significantly reduce fouling of the touch fastener. The
touch fastener can be positioned in a trench or other confined mold area and held in
place by the seal between the foam and mold surface, without the need for magnets or
other retention devices (although magnets or other such devices may be used if
desired). The film layer provides good adhesion between the touch fastener and the
foamable materials. The film layer also smoothes flow of the foamable material over
the touch fastener surface, typically yielding, at the interface between the touch fastener
and the foam of the final molded product, a uniform, dense foam with a small bubble
structure. The touch fasteners described herein can be produced with only relatively
minor modifications of known manufacturing processes.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features and advantages of

the invention will be apparent from the description and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

Fig. 1 is a cross-sectional view of a touch fastener according to one
implementation.

Fig. 2A shows the touch fastener of Fig. 1 being placed in a trench in a mold
cavity. Fig. 2B shows the touch fastener in place in the trench.

Fig. 3 is a cross-sectional view of a touch fastener according to another
embodiment of the invention.

Figs. 4A, 4B and 4C are partial cross-sectional views showing one side wall of
trenches having different configurations.

Figs. 5A and 5B show a touch fastener in use in a molding operation.

DETAILED DESCRIPTION
Referring to Fig. 1, a touch fastener 100 includes a plurality of fastener
elements 120 (e.g., hooks) and a sheet form base 122 having an upper face 124 and a
lower face 126. Fastener elements 120 extend from the upper face 124 of the sheet-

form base 122. A textile layer 123 is bonded to the lower face 126 of the sheet foam
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base, and a foam 128 is bonded to the textile layer. A polymeric film 130 forms the
outer layer of the touch fastener 100 on the backside.

The textile layer 123 is generally laminated to the foam layer 128 before the
other layers are laminated together, and provides dimensional stability to the foam
during the lamination process. Any desired fabric or scrim may be used. Preferably, to
enhance dimensional stability, the textile layer exhibits relatively little elongation.

The foam 128 is configured to be press-fit into the trench 112 of a mold cavity
(see Fig. 2A). Compression of the foam forms a seal with the mold surface 110
surrounding the trench (see Fig. 2B) when the touch fastener is correctly positioned
within the trench. The resulting seal holds the touch fastener in place during molding,
without the need for magnetic attachment or other means of attachment. The seal also
helps to prevent fouling of the fastener elements during the molding process. The film
130 provides an outer surface to which the liquid foamable material can adhere during
molding. Preferably, as shown in Fig. 2A, the film is substantially flush with the upper
surface 131 of the trench (i.e., the wall of the molding cavity into which the foamable
material is delivered).

In the embodiment shown in Fig. 1, the foam, the film and the fabric layer
extend beyond the edges of the resin portion of the sheet-form base. This allows the
foam to be compressed by the walls of the trench, without buckling the sheet-form
base. In some implementations, however (e.g., as shown in FIG. 3), foam 128 may
cover substantially the entire sheet form base 122, allowing strips of the touch fastener
100 to be easily cut, e.g., by die-cutting. In other implementations, the film 130
extends beyond the foam layer, allowing the film to overlie the top surface 131 of the
trench to engage the mold surface in face-to-face contact and thereby provide a seal and
smooth flow of the foaming resin over the interface between the touch fastener and
trench.

The film is preferably a very thin polymeric film. For example, the film may
have a nominal thickness of less than about 0.010 inch, preferably from about 0.004
inch to 0.006 inch. The film is preferably formed of a polymer to which the foamable
material will exhibit good adhesion. For most typically used foamable materials, for
example polyurethanes, suitable films include polyurethanes, polyamides (nylons) and
polyesters. It is generally preferred that the film have a relatively high surface energy,

e.g., greater than 35 dynes/cm and preferably greater than 45 dynes/cm.

4



WO 2008/117120 PCT/IB2007/004528

One objective, in selecting a film, is to provide a surface which will smooth
flow of the foamable material within the mold cavity, rather than hindering flow.
Smooth flow of the foamable material will tend to minimize voiding at the interface
between the film and foamed material in the finished product. To this end, it is
generally preferred that the film be substantially non-porous, and have a smooth (glossy
or matte) surface. In some implementations, the film has an average surface roughness
less than 100 u, more preferably less than 1.0 um. Average surface roughness (R,) is
determined by generating a roughness profile of the surface (see ISO 4288:1996;
Geometrical product specifications (GPS) - Surface texture: Profile method), and
integrating the area between the roughness profile and its mean line. Preferably the
mean spacing (Sy) of profile irregularities (peaks) on the roughness profile is less than
250 pum, more preferably less than 2.5 pm.

It is also generally preferred that the film lie relatively flat on the surface of the
underlying layer, as shown in Fig. 1. However, if desired the film may not be entirely
flat. For example, the film may be laminated over an underlying object, e.g., a wire, as
disclosed in U.S. Serial No. 10/791,204, filed on March 2, 2004, and U.S. Serial No.
60/829,822, a provisional application filed on October 17, 2006 and titled “Touch
Fastener Products” (Attorney Docket No. 05918-435P01), the full disclosures of which
are incorporated herein by reference. In this case, it is desirable that the change in
height between the flat areas of the film and the raised areas overlying the object be
relatively gradual and smooth, avoiding any steep or sharp discontinuities that could
hinder flow of the foamable resin.

The foam may be, for example, a flexible polyurethane foam. Preferably, the
foam layer is about 1 to 6 mm thick, more preferably about 3 to 4 mm thick. In some
implementations, the foam has a Sag Factor (Indentation Force Deflection at
65%/Indentation Force Deflection at 25%) of about 2.4 to 2.8, more preferably about
2.6 to 2.7, where Indentation Force Deflection is measured according to ASTM D5672-
03. Some preferred foams also have a tensile strength greater than 82 kPa, more
preferably greater than 90 kPa.

In general, the array of touch fasteners is an array of hooks having a length of
about 200 mm and a width of about 4 mm. The sheet form base is constructed from a
resin, such as a polyester, polypropylene, nylon, or other thermoplastic, and may have a

nominal thickness of about 0.002 and 0.020 inch, for example 0.005 inch.
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In some implementations, for example when the foam has sufficient tensile
strength and/or thickness to withstand processing, the textile layer 123 may be omitted.
A touch fastener 200 that includes only a fastener tape, foam layer and film, is shown in
FIG. 3. In the implementation shown in FIG. 3, the layers are all of the same width.
However, the textile layer may also be omitted in constructions where the layers have
different relative widths.

The geometry of the trench shape may be selected to facilitate placement of the
touch fastener, sealing of the touch fastener against the trench walls, and/or flow of the
foamable resin over the top surface of the film 130. Examples of preferred trench
geometries are shown in FIGS. 4A-4C. In each case, the trench has a stepped undercut
design, i.e., the trench includes a narrowing bulge 202, which compresses the foam to
form a scal between the foam and the trench wall, and a wider area 204 to
accommodate the fastener tape without buckling it, ¢.g., in embodiments in which the
fastener tape is as wide as the foam. The trench design shown in FIG. 4B includes a
lead-in 206, to facilitate removal of the touch fastener from the trench. The trench
design shown in FIG. 4C includes two lead-ins 206, 208, to facilitate both placement
and removal of the touch fastener.

In use, referring to Fig. 5A, a touch fastener 100 is placed in a mold cavity 14
with the fastener elements 20 positioned adjacent a depression 12 in a mold surface 10
for the positioning of the touch fastener 100. Referring to Fig. 1B, once the touch
fastener 100 is correctly positioned into the depression 112 in the mold surface 10, a
liquid foaming material 111, such as a two component system, is poured or injected into
the mold cavity 114. The foaming material then solidifies, and the entire foam block is
removed with the touch fasteners 100 adhered to its surface.

The touch fasteners described above can be made in a continuous sheet form
and cut into any shape.

The touch fasteners may be manufactured in continuous sheet form using, for
example, the continuous extrusion/roll-forming method for molding fastener elements
on an integral, sheet-form base described in detail in U.S. Patent No. 4,794,028, the
disclosure of which is incorporated herein by reference. The film may be flame
laminated to the foam, or alternatively may be adhered to the foam with an adhesive.
When the foam is pre-laminated to a fabric layer, the fastener tape may be extruded

directly onto the fabric layer. When no fabric layer is used, the fastener tape can be
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flame laminated to the foam. The foam can also be introduced to the nip with the resin
used to form the fastener tape, and laminated directly to the fastener tape as it is being
formed. Processes for laminating a sheet material to a fastener tape in this manner are
described, for example, in U.S. Patent No. 5,260,015, the full disclosure of which is
incorporated by reference. If desired, the foam may be bonded to the fastener tape
using an adhesive.

In some implementations, the touch fasteners can be die-cut. Suitable processes
for cutting a touch fastener into a shape by die cutting are described, ¢.g., in U.S. Patent
No. 5,286,431, to Banfield et al., entitled MOLDED PRODUCT HAVING INSERT
MOLD-IN FASTENER, the entire disclosure of which is herein incorporated by
reference, and are further described in U.S. Patent No. 5,766,385, to Pollard et al.,
entitled SEPARABLE FASTENER HAVING DIE-CUT PROTECTIVE COVER
WITH PULL TAB AND METHOD OF MAKING SAME, the entire disclosure of
which is incorporated herein by reference.

After a continuous length of touch fastener 100 is formed, it is cut to a defined
length and then in some implementations male fastener elements are removed from
opposite longitudinal ends of the array to provide flat portions 127 (Fig. 1) of the upper
face 124 of the sheet-form base. The flat portions of the lower face of the sheet form
base may extend longitudinally beyond the fastener array about 4 mm.

The touch fasteners described herein may be configured to follow curves in a
mold cavity, ¢.g., as described in U.S. Serial No. 60/829,836, filed on October 17, 2006
and titled “Touch Fastener Products” (Attorney Docket No. 05918-434P01), the full
disclosure of which is incorporated herein by reference.

A number of embodiments of the invention have been described. Nevertheless,
it will be understood that various modifications may be made without departing from
the spirit and scope of the invention.

For example, while the features described above generally permit the touch
fasteners to be used without the need for magnetic attraction between the trench and
touch fastener, if desired the touch fastener can contain a magnetically attractable
material and the trench can include a magnet. For example, the touch fastener may
include an iron wire or strip, iron particles, or a coating or scrim containing a

magnetically attractable material.
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Moreover, while preferred embodiments are described above in which the
trench has a stepped undercut design, the touch fasteners described herein may also be
used with other trench geometries, including straight sided trenches.

Accordingly, other embodiments are within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A fastener product comprising:

a fastener tape carrying male fastener elements on a first side,

a foam layer bonded to a second, opposite side of the fastener tape, and

a polymeric film having a surface energy of at least 35 dynes/cm adjacent the

foam layer and exposed for contact by a liquid polymer during molding.

2. The fastener product of claim 1 wherein the polymeric film has a surface

energy greater than 45 dynes/cm.

3. The fastener product of claim 1 wherein the polymeric film is selected from

the group consisting of polyurethane films, nylon films and polyester films.

4. The fastener product of claim 1 wherein the fastener elements are integrally

molded with a sheet-form base.

5. The fastener product of claim 1 further including a fabric reinforcement

layer.

6. The fastener product of claim 5 wherein the fabric reinforcement layer is

interposed between the foam layer and the hook tape.

7. The fastener product of claim 1 wherein the film is wider than the foam

layer.

8. The fastener product of claim 1 wherein the fastener tape comprises a base
having a predetermined width between longitudinal edges, the foam layer having a
width greater than the predetermined width of the base, such that edges of the foam
layer extend beyond the longitudinal edges of the base.

9. A method of making a foam bun, the method comprising;:
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providing a fastener product comprising a fastener tape carrying male fastener
clements on a first side, a foam layer bonded to a second, opposite side of the fastener
tape, and a polymeric film having a surface energy of at least 35 dynes/cm adjacent the
foam layer and exposed for contact by a liquid polymer during molding;

engaging the film with an upper trench edge, and compressing the foam
between trench walls to sealingly position the fastener tape in a trench in a mold cavity;
and

delivering a liquid polymer to the mold cavity.

10. The method of claim 9 wherein the polymeric film has a surface configured

so as not to disrupt flow of liquid polymer over the film during molding.

11. The method of claim 9 further comprising positioning the fastener tape so

that the surface of the polymeric film is even with a top surface of the trench.

12. The method of claim 9 wherein the polymeric film has a non-porous

surface.

13. The method of claim 9 wherein the trench has, in cross-section, a stepped

undercut configuration.

14. The method of claim 10 wherein the polymeric film has a surface energy

greater than 35 dynes/cm.

15. The method of claim 9 wherein the polymeric film is selected from the

group consisting of polyurethane films, nylon films and polyester films.

16. The method of claim 9 wherein the fastener elements are integrally molded

with a sheet-form base.

17. The method of claim 9 further including a fabric reinforcement layer.

10
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18. The method of claim 17 wherein the fabric reinforcement layer is

interposed between the foam layer and the hook tape.

19. The method of claim 9 wherein the film is wider than the foam layer.

20. The method of claim 9 wherein the fastener tape comprises a base having a
predetermined width between longitudinal edges, the foam layer having a width greater

than the predetermined width of the base, such that edges of the foam layer extend
beyond the longitudinal edges of the base.

11
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