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(57) Abrége/Abstract:
A multi-layer sheet is formed of a urethane film extruded onto a textured substrate. The film and substrate are pressed together
causing the film to adopt the texture of the substrate. The substrate can be peeled away from the film leaving a textured, non-

tacky surface.
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MULTI-LAYERED SHEET
Abstract of the Disclosure
A multi-layer sheet is formed of a urethane film
extruded onto a textured substrate. The film and
substrate are pressed together causing the film to adopt
the texture of the substrate. The substrate can be
peeled away from the film leaving a textured, non-tacky

surface.
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ATTORNEY DOCKET NO: 05093/002CAl
MULTI-LAYERED SHEET
Background of the Invention

This invention relates to multi-layered sheet
materials used in making, e.g., foam products.

In making foam automobile seat cushions, for
example, a multi-layered sheet is bonded to a finish
fabric. The finish fabric is then cut and sewn to form a
seat cushion cover for encasing a foamed-in-place pad.
Prior to forming the foam pad, the outer layer of the
multi-layered sheet is peeled away, exposing an inner
film layer. A foaming liquid is then injected into a
mold lying adjacent the exposed inner layer. The foam
fills the mold and bonds to the film layer to form the
foam pad.

One such nulti-layered sheet, produced by Atochem
in Germany, is manufactured by co-blown extrusion of
urethane and polyethylene layers. The urethane and
polyethylene layers are extruded through concentric
circular dies to produce two cylindrical layers which
exit the dies in an upward direction. At a point above
where they exit the dies, the two layers are pressed
together with nip rolls and flattened into four layers.
The edges are split and the four layers are separated

into two multi-layer sheets.

Summary of the Invention
In embodiments of the invention a multi-layer

sheet is formed of a urethane film extruded onto a
textured polyethylene substrate. The film and substrate
are pressed together causing the film to adopt the
texture of the substrate. The substrate can be peeled
away from the film leaving a textured, non-tacky surface,
which offers a number of advantages.

Thus, in general, in one aspect, the invention

features pressing together an extruded film and a
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substrate having a textured surface to form a layered
sheet material with the film and the substrate of the
layered material being separable.

In embodiments of the invention, the film (e.g.,
urethane) and the substrate (e.g., polyethylene) are
pressed together by passing the film and the substrate
between nip rolls while the film is warmer (e.g., as a
result of extrusion) than the substrate. The film may
have a thickness of about 1 to 4 mils.

In general, in another aspect, the invention
features the layered sheet material itself, including a
substrate having a textured surface and a film attached
to, and conforming to the texture of, the textured
surface, the film and the substrate being separable.

In embodiments of the invention, the film is
substantially free of lubricants or release agents, 1is
substantially pin-hole free, and comprises a polymer
(e.g., urethane). The texture of the textured surface
has a depth between about 20% and about 80% of the
thickness of an untextured substrate.

In general, in another aspect, the invention
features a method for using a multi-layered sheet in a
manufacturing process. A multi-layered sheet is bonded
to a fabric, the multi-layered sheet comprising a
substrate having a textured substrate surface, and a film
having a textured film surface which conforms to the
textured substrate surface. The bonded sheet and fabric
is cut into pieces. And the plieces are sewn together to
form a shell of the product.

Embodiment.s of the invention include the following
features. The substrate 1s removed to expose the
textured film surface. A mold 1is positioned near the
shell. A foaming liquid forms a foam which conforms to
the mold, and which bonds to the textured film surface.
The fabric is on the outside of the shell when the pieces
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are sewn together. The shell 1s turned inside out to
expose the substrate. The substrate 1s removed to expose
the textured film surface. Prior to the bonding step,
the film 1s extruded and pressed against the substrate,
the textured substrate surface facing the film.

In general, in another aspect, the invention
features the foam product itself, including a fabric; a
film bonded to the fabric, the film having a textured
surface; and a foam material bonded to the textured
surface of the film.

Embodiments of the invention include the following
features. The fabric comprises a cloth portion and a
thin foam sheet portion, the film being bonded to the
thin foam sheet portion. The film includes urethane, and
the foam material includes urethane. The film 1is
pinhole-free and substantially lubricant-free. The
product may be a seat cushion, the fabric may include
cloth, the foam material may include a foam pad, and the
film may include urethane.

The textured surfaces on the urethane film and on
the polyethylene (protective) layer provide important
advantages. If the protective layer must be peeled back
before sewing the multi-layered sheet to pattern pieces
of the bonded upholstery, the textured surface of the
exposed urethane film, being less glossy and tacky,
allows the sewing head to pass more freely over the
material. Sewing 1is also faster in the more typical
case, 1in which the protective layer is not peeled back,
because the protective layer also has a textured surface.

In addition, the textured protective polyethylene
layer provides more protection against abrasion and
damage of the urethane film than does an untextured
polyethylene layer. One reason 1s that the embossed
polyethylene layer is more slippery and objects tend to
slip over it rather than puncture it. And the textured
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polyethylene layer is effectively thicker as a result of
the process which produces the texture.

During foaming, the liquid foaming chemicals flow
evenly over the surface of the textured film, thus

preventing voids in the foam pad.
The textured urethane surface has more surface

area than a smooth surface and provides more opportunity
for three-dimensional bonding of the foam, thus enhancing
the bonding strength. The textured urethane surface 1is
elastic, resists cracking and knuckling, and is less
susceptible to marks and wrinkles. The textured
polyethylene layer is also softer than an untextured
layer, making it more appropriate to laminate to delicate
fabrics. Untextured polyethylene produces a boardier
finish.

The ability of the textured polyethylene to be
compacted allows it to absorb distortions caused by gauge
bands, thus reducing the overall distortion resulting
from the build up of gauge bands.

Other features and advantages will be apparent
from the following description and from the claims.

Description
Fig. 1 is a cross-sectional view of a fragment of

upholstery material attached to a two-layer sheet.
Fig. 2 is a plan view of patterns cut from the
material shown in Fig. 1 for making an automoblle seat.
Fig. 3 is a perspective view of a shell of a seat
cushion formed of the patterns of Fig. 2 and partially

turned inside-out.
Fig. 4 is a cross-sectional view of the inside-out

shell and a mold.
Fig. 5 is a cross-sectional view of the shell and
mold of Fig. 4, with another mold, and foam between the

molds.
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Fig. 6 is a perspective view of the finished
automobile seat, partially cut-away.

Fig. 7 is a cross-sectional view of a fragment of

the two-layer sheet of Fig. 1.
Fig. 8 is a pictorial representation of a layer of

material with textured diamond pattern.

Fig. 9 is a pictorial representation of an
extrusion method for making the two-layer sheet.

Fig. 10 is a pictorial representation of a casting

method for making the two-layer sheet.

In the invention, a two-layer sheet may be used in
making, for example, foam-in-place products such as
automobile seat cushions.

Referring to Fig. 1, upholstery 10 for an
automobile seat cushion is bonded by flame lamination or
adhesive lamination to two-layer sheet 12 at interface
14. Upholstery 10 includes a finish fabric 16 bonded to
a preformed foam layer 18. Two-layer sheet 12 has a
urethane film 20 which is lightly bonded to (but
separable from) a polyethylene layer 22. Urethane film
20 is substantially pin-hole free and thus provides an
air-tight vacuum barrier and also a liquid foam chemical
barrier during the formation of a foam pad for the
finished cushion. Polyethylene layer 22 protects the
urethane film during preliminary processing stages before
the pad is foamed-in-place. The sheet and its layers

will be discussed in more detail below.

Referring to Fig. 2, to make the seat cushion,
pattern pieces 30 are cut from a bolt of the bonded
upholstery/two-layer sheet. Pattern pieces 30 include a
front piece 32, side pieces 34 and 36, a top piece 38,
and a rear piece (not shown). These pilieces are sewn
together with stitches 40 to form seat cushion shell 44,
as shown in Fig. 3. Shell 44 is then turned inside out,
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Fig. 3, so that surface 46 is exposed on the outside of
the shell and the finish fabric is hidden on the inside
of the shell. Next, the polyethylene layer 22 1s peeled
away, leaving urethane film 20 as the exposed material.

5 As shown in Fig. 4, modified shell 44 (not shown to
scale) 1is then positioned over mold 50.

Referring to Fig. 5 (in which the thickness of
shell 44 is exaggerated), shell 44 is mounted with front
piece 32 facing a second mold 60, at a distance roughly

10 equal to the width of side pieces 34 and 36 (Fig. 2).
Liquid chemical foam agents (in the form of a fluid or
slurry) are injected into the volume between front piece
32 and mold 60. The agents react to create a foam which
increases in volume to fill the cavity. The foam flows

15 over and bonds to the urethane film. The foam then
"sets" to become a urethane foam pad 64. Pad 64 has
surface detail corresponding to mold detail 62. After
shell 44 and attached pad 64 are removed from molds 50
and 60, other components (e.g., plastic or metal parts

20 not shown) can be attached to pad 64.

Referring to Fig. 6, shell 44 is then turned right
side out to form a seat cushion 70 having an upholstery
covering on a foam pad 64. Detaill work for the finished
seat, such as vinyl reinforcement 72 at non-stitched end

25 74, may then be added. Alternatively, the final detail
work and vinyl reinforcement may be done before the

foaming process.
Referring to Fig. 7, urethane film 20 is formed of

urethane resin (e.qg., BASF SP806 or other products within
30 the same family of resins, or possibly resins supplied by
other vendors), with a constant thickness in the range of
about 0.5 to 10 mils, preferably 1 to 3 mils, and most
preferably about 2 mils. Because urethane film 20 faces
the liquid agents which become the urethane foam pad,
35 film 20 is pinhole-free, even when stretched slightly,
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and essentially ljubricant-free in order to enhance
bonding to the foam. preferably, the film is conpletely
lubricant-free, but it may have small amounts, e.g., less
than an aggregate of 2% of impurities such as heat

5 stabilizers or UV stabilizers or other processing

additives. Other materials that could be used for the
film include polyester, copolyesters, copolyamides,
urethane and vinyl alloy, and urethane and thermoplastic
rubber alloy. Generically, the materials that would work

10 best would have the properties of being elastic,

thermoplastic, pin-hole free, able to adhere to the

chemicals or substrates involved in the process, and
durable and able to withstand whatever flexing takes
place in the ultimate product.

15 Layer 22 1is a low density polyethylene film (such
as style 333 taffeta rubber separator sheet, made by
cadillac in Paris, 111inois). The weight-average
thickness of the layer should range from 1 to 4'mils,
preferably about 2 mils. Alternatively, this layer could

20 be mylar, polyester, Sal.'amaxwI polyvinylidene chloride, or
polypropylene. More generally, the protective |
(substrate) layer should have the following properties:
be strong enough (e.g., resistant to punctures and
scratches) to provide-protection to the urethane film

25 layer; be able to cling to the urethane film layer but be
separable from it when.cool; be relatively low cost; and

have a fairly soft (not boardy) hand.
Polyethylene layer 22 has a textured (e.g.,

embossed) surface 80, which produces somewhat similar

30 conforming textured surfaces 82, 83 on urethane film 20
‘when the two layers are pressed together during formation
of the sheet. The texture of the substrate has a depth
97 of between about 20% and about 80% of the thickness 99
of the substrate. The texture in surface 82 is evident

15 when the two layers are separated. Referring to Fig. 8,
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the texture of surface 80 may be an embossed taffeta
pattern with about 222 to 444 diamonds per square inch,
and preferably about 333 diamonds per square inch. The
texture should be sufficient to allow the urethane film
5 to adhere to the protective polyethylene layer. The
depth of the texture could be between 20% and 80% of the
thickness of the unembossed polyethylene layer. Other
geometric or non-geometric patterns could be used, for
example squares or hexagons instead of diamonds. The

10 texture need only disrupt the smooth surface of the
urethane sufficiently to avoid glossiness and tackiness.
The resulting texture on the urethane film may not even
be visible. The texture could be achieved by engraving
or sand blasting.

15 The urethane film is made by horizontal, or
vertical casting, extrusion. The film 1is extruded onto
the polyethylene layer while still thermoplastic.
Referring to Fig. 9, extruder 90 melts urethane granules
and forms urethane layer 20 by passing the molten

20 urethane through sheet die 91. The thickness of the
urethane film is controlled by adjusting the speed of
production or varying the die opening. In the sheet die,
the urethane is at about 400° F. The polyethylene layer
is relatively cool and is fed from a roll 92.

25 From a position that is near to the sheet die, the
two layers are simultaneously pulled by a set of nip
rolls, including rubber roll 94 and steel roll 96. Rolls
94 and 96 press the two layers together while the
urethane is still relatively warm. The two layers of the

30 resulting sheet are lightly bonded together so that the
polyethylene layer can later be peeled. When the two
layers are pressed, the texture of the substrate is
impressed in the urethane layer. Steel roll 96 may have
a mat finish or a simple polytetraflouroethylene release

35 coating. The resulting two-layer sheet 12 is trimmed at
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the edges and wound on take-up roll 98. The finish on
the polyethylene protective film may beCome somewhat
impressed on surface 83 (Fig. 7) of layer 20 during the
final wind-up.

Referring to Fig. 10, alternatively, sheet 12 may
be produced from a casting die 100. Urethane film 20 is
drawn vertically downward, and pressed to the
polyethylene layer 22 by calendar rolls 94 and 96.

The textured surfaces of the urethane film and the
polyethylene layer provide a number of advantages. The
pattern pieces can be sewn more easily when the sewing 1is
done on a polyethylene or urethane surface which 1is
textured. Since the film is hot and the polyethylene is
relatively cool when the two are pressed together, if the
polyethylene surface were glossy, the urethane film would
also be rendered glossy and tacky. It is more difficult
for the sewing head to sew over a glossy or tacky
surface. The textured surface can produce a three to
four times improvement in the speed of sewing compared to
a smooth surface.

The textured surface of the urethane film also
improves the flow of foam agents over the surface of the
film. Compared to a flat surface, the textured surface
has greater tooth or roughness. The liquid 1s also less
likely to bead on the surface. As a result, the liquid
flows more evenly, substantially preventing voids in the
foam pad.

Since the textured surface of the urethane film
has more surface area than a flat surface, the urethane
foam bonds better to the textured urethane film. The
bonds are three-dimensional, rather than two, which
causes greater bond strength. The surface also resists
cracking and knuckling since it 1is more elastic and less
susceptible to marks and wrinkles when folded or bent.
The ability of the textured surface to be compacted
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allows it to absorb some of the distortions caused by
gauge bands and thus reduces the overall distortion
resulting from the build up of gauge bands which may
occur in flat die extrusion. By contrast, non-textured
polyethylene allows the "high" spots to build up more
easily. These "hills" stretch on the roll and leave
distortions when the film is eventually unwound. Since
the embossed polyethylene does not allow these "high"
spots to build up, there are no major stretch marks in
the film.

Oother embodiments are within the following claims.
The two-layer sheet can be used in making other kinds of
foam products, and in other applications (e.g., molded
footwear, and medical products) which require an
uncontaminated pin-hole free membrane which 1is protected
in early stages of a process by a removable second
protective layer. The substrate need not be a polymer,
but could be, for example, paper or a fabric or a non-
woven material with an appropriate textured surface.

In the case of molded footwear, the film could be
used to injection mold insoles, for example. Medical
applications take advantage of the non-tacky, pinhole
free surface and of the softness of the embossed
protective carrier. In some automotive applications the
film is used as a water or air barrier.

What is claimed 1is:
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Claims
1. A method for making a layered sheet material
comprising:
extruding a film;
5 providing a substrate having a textured surface;

and
pressing said film against said textured surface

to form said layered sheet material, said film and said
substrate of said layered material being separable.

10 2. The method of claim 1 wherein said film is
pressed against said substrate while said film 1s warmer

than salid substrate.

3. The method of claim 1 wherein said film is
pressed against said substrate while said film 1s warm

15 from extrusion.

4. The method of claim 1 wherein said pressing
step comprises passing said film and said substrate

between nip rolls.

5. The method of claim 1 wherein said extruding

20 step comprises extruding said film to have a thickness of
about 1 to 4 mils.

6. A layered sheet material comprising:

a substrate having a textured surface; and

a film bonded to, and conforming to the texture
25 of, said textured surface, said film and said substrate

being separable.

7. The material of claim 6 wherein said substrate

comprises polyethylene and said film comprises urethane.
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8 . The material of claim 6 wherein sald film has a

rhickness of about 1 TO 4 mils.

9. The material of claim 6 wherein said film 1s

substantially free of iubricants or release agents.

5 10. The material of claim 6 wherein said film 1is

substantially pin-hole free.

11. The material of claim 6 wherein gsaid substrate

comprises a polymer.

12. The material of claim 6 wherein said substrate has

13. The material of claim 1 wherein the texture of

about 20% and

15 manufacturing pProcess,

bonding a multi-layered sheet to a fabric, said

multi-layered sheet comprising

a substrate having a rextured substrate surface,

and

20 2 film having a textured film surface which

conforms to said textured substrate surface;

cutting said bonded sheet and fabric into pieces;

sewing said pileces together to form a shell of

said product, and

25 removing said substrate to expose said textured

film surface.
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15. The method of claim 14 further comprising:

positioning a mold near said shell, and

introducing a foaming ligquid to form a foam which

conforms to said mold, and which bonds to said textured film

5 gurface.

16. The method of claim 14 wherein said fabric 18 on

rhe outside of said shell when said pieces are sSewll
together, said method further comprising:
turning said shell inside out to expose saild

10 substrate, and

removing said substrate Lo €XpOS€ said textured

film surface.

17. The method of claim 14 whereiln prior to said

said film is extruded and pressed agalnst salid
id film.

bonding step,

15 substrate, said rextured substrate surface facing sa

SMART & BIGGAR
OTTAWA, CANADA
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