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(57) Abstract

An insulation product (60) includes an elongated batt (62) of fibrous insulation material, and a facing adhered to a major surface of
the batt (62), wherein the facing (64) is a coextruded polymer film of barrier (70) and bonding layers (72), with the bonding layer (72)
having a softening point lower than the softening point of the barrier layer (70), with the bonding layer (72) being one or more materials
of the group consisting of ethylene N-butyl acrylate, ethylene methyl acrylate and ethylene ethyl acrylate, and wherein the facing (64) has
been heated to a temperature above the softening point of the bonding layer (72), but below the softening point of the barrier layer (70),
whereby the facing (64) is adhered to the batt (62) by the attachment of the bonding layer (72) to the fibers in the batt (62) due to the
softening of the bonding layer (72).




AL
AM
AT
AU

BA
BB
BE
BF
BG
BJ

BR
BY
CA
CF
CG

CI

CM
CN
CU
CZ

DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
1L
1S
IT
Jp
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
Sz
TD
TG
TJ
™
TR
TT
UA
UG
us
UZ
VN
YU
VAU

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

WO 99/63175 PCT/US99/10140

FACING SYSTEM FOR AN INSULATION PRODUCT

TECHNICAL FIELD AND INDUSTRIAL
APPLICABILITY OF THE INVENTION

This invention relates to fibrous insulation products, and in particular those
insulation products of the type suitable for insulating buildings. More specifically, this
invention pertains to insulation products having a facing system for providing a vapor

barrier and/or for assisting in handling the insulation products.

BACKGROUND OF THE INVENTION

Fibrous insulation is typically formed by fiberizing molten material and depositing
the fibers on a collecting conveyor. Typically the fibers for insulation products are
mineral fibers, such as glass fibers, although some insulation products are made of
organic fibers, such as polypropylene. Most fibrous insulation products contain a binder
material to bond the fibers together where they contact each other, forming a lattice or
network. The binder gives the insulation product resiliency for recovery after packaging,
and provides stiffness and handleability so that the product can be handled and applied as
needed in the insulation cavities of buildings. During manufacturing the insulation is cut
into lengths to form individual insulation products, and the insulation products are
packaged for shipping to customer locations.

One typical insulation product is an insulation batt, usually about 8 feet long, and
generally suitable for use as wall insulation in residential dwellings, or as insulation in the
attic and floor insulation cavities in buildings. The width of insulation batts designed for
wall cavities is set to typical insulation cavity widths, such as about 14" inches or 22}2
inches for stud spacings of 16 and 24 inches, respectively. Some insulation products have
a facing on one of the major surfaces. In many cases the facing acts as a vapor barrier,
and in some insulation products, such as binderless products, the facing gives the product
integrity for handleability. Faced insulation products are installed with the facing placed
flat on the edge of the insulation cavity, typically the interior side or edge of the insulation
cavity.

Insulation products where the facing is a vapor barrier are commonly used to

insulate wall, floor or ceiling cavities that separate a warm interior space from a cold
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exterior space. The vapor barrier is usually placed to prevent moisture-laden air from the
warm interior of the dwelling from entering the insulation. Otherwise, the water vapor in
the warm interior air would enter the insulation material and then cool and condense A
within the insulation. This would result in a damp insulation product, which is incapable
of performing at its designed efficiency. In warm climates it is sometimes preferable to
install the vapor barrier on the exterior side of the insulation cavity to reduce the amount
of vapor entering the building during the air conditioning season.

There are some insulation product requirements that call for insulation that is not
vapor impermeable, but rather allows water vapor to pass through. For example, retrofit
insulation products designed for adding additional insulation material on top of existing
attic insulation should not have a vapor barrier. Also, insulation for wall cavities having a
separate full wall vapor barrier, such as a 4.0 mil polyethylene film on the interior or
warm side of the wall, do not require a vapor barrier on the insulation product itself.
Further, encapsulation of fibrous glass batts for handling purposes is known. U.S. Patent
No. 5,277,995 to Schelhorn et al. discloses an encapsulated batt with an encapsulation
material adhered with an adhesive that can be applied in longitudinal stripes, or in patterns
such as dots, or in an adhesive matrix. The Schelhorn et al. patent also discloses that an
alternative method of attachment is for the adhesive layer to be an integral part of the
encapsulation film, which, when softened, bonds to the fibers in the batt. U.S. Patent No.
5,733,624 to Syme et al. discloses a mineral fiber batt impregnated with a coextruded
polymer layering system, and U.S. Patent No. 5,746,854 to Romes et al. discloses a
method for impregnating a mineral fiber batt with a coextruded film.

Vapor barriers for insulation products are typically created with a layer of asphalt
in conjunction with a kraft paper or foil facing material. The asphalt layer is applied in
molten form and it is pressed against the fibrous insulation material before hardening to
bond the kraft facing material to the insulation material. This asphalt and kraft paper
system has the advantage of being relatively inexpensive. However, this facing system
lacks flexibility because the asphalt/kraft layer is stiff, and working with the stiff
asphalt/kraft facing slows down the installation of the insulation products. Also, cutting
the facing without tearing the kraft paper is difficult in cool ambient temperatures because
the asphalt can be brittle. Further, and the asphalt material is sticky in hot ambient

temperatures, resulting in a gumming up of the cutting tool.
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Even though the batts are manufactured to fit typical insulation cavities, many of
the insulation cavities in buildings are of nonstandard dimensions. Window frames, door
jambs, vent pipes, air ducts and electrical conduit are some of the typical obstructions tha{
change the shape of the insulation cavity. During the process of installing the batts a
significant portion of the batts must be cut to fit these non standard insulation cavities. In
some dwellings up to 50 percent of the insulation cavities are nonstandard. Therefore, an
important attribute of a faced building insulation product is the ease with which the facing
can be cut and the ability of the facing to be placed flat on the edge of the insulation
cavity after the facing has been cut. If the facing is not flat on the edge of the insulation
cavity, the vapor barrier will be only partially effective. Further, insulation customers
desire a smooth facing that is relatively flat on the edge of the insulation cavity.

In view of the above problems with currently available insulation products, it
would be advantageous if there could be developed a faced insulation product having a
facing material that can be easily cut to fit into nonstandard insulation cavities, and having
a facing material that is flexible enough that it can accommodate faster installation of the
cut insulation product into nonstandard insulation cavities with the facing in a flat

condition at the edge of the insulation cavity.

SUMMARY OF THE INVENTION

The above objects as well as other objects not specifically enumerated are
achieved by an insulation product comprising an elongated batt of fibrous insulation
material, and a facing adhered to a major surface of the batt, wherein the facing is a
coextruded polymer film of barrier and bonding layers, with the bonding layer having a
softening point lower than the softening point of the barrier layer, with the bonding layer
being one or more materials of the group consisting of ethylene N-butyl acrylate, ethylene
methyl acrylate and ethylene ethyl acrylate, and wherein the facing has been heated to a
temperature above the softening point of the bonding layer, but below the softening point
of the barrier layer, whereby the facing is adhered to the batt by the attachment of the
bonding layer to the fibers in the batt due to the softening of the bonding layer.

In another embodiment, the invention is an insulation product comprising an
elongated batt of fibrous insulation material, and a facing adhered to a major surface of

the batt, wherein the facing is a coextruded polymer film of barrier, carrier and bonding
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layers, with the bonding layer having a softening point lower than the softening point of
the barrier layer, and with the carrier layer being positioned between the barrier and
bonding layers, wherein the facing has been heated to a temperature above the softening A
point of the bonding layer, but below the softening point of the barrier layer, whereby the
facing is adhered to the batt by the attachment of the bonding layer to the fibers in the batt
due to the softening of the bonding layer.

In another embodiment, the invention is a method of making an insulation product
comprising positioning a facing in contact with a major face of an elongated batt of
fibrous insulation material, wherein the facing is a coextruded polymer film of barrier and
bonding layers, with the bonding layer being one or more materials of the group
consisting of ethylene N-butyl acrylate, ethylene methyl acrylate and ethylene ethyl
acrylate, and with the bonding layer having a softening point lower than the softening
point of the barrier layer, and heating the facing to a temperature above the softening
point of the bonding layer, but below the softening point of the barrier layer, while
maintaining the facing in contact with the batt to soften the bonding layer to an extent
sufficient attach the bonding layer to the fibers in the batt and thereby adhere the facing to
the batt.

In yet another embodiment, the invention includes a method for installing an
insulation product comprising providing an insulation product comprising an elongated
batt of fibrous insulation material, and a facing adhered to a major surface of the batt,
wherein the facing is a coextruded polymer film of barrier and bonding layers, with the
bonding layer having a softening point lower than the softening point of the barrier layer,
and wherein the facing has been heated to a temperature above the softening point of the
bonding layer, but below the softening point of the barrier layer, whereby the facing is
adhered to the batt by the attachment of the bonding layer to the fibers in the batt due to
the softening of the bonding layer, and wherein the facing has no flanges, and installing
the insulation product in an insulation cavity by pressing the insulation product into place

between opposed structural members.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view in perspective of typical nonstandard wall insulation

cavities.
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Fig. 2 is a schematic perspective view of the wall cavities of Fig. 1, partially cut
away and insulated with typical prior art insulation products.

Fig. 3 is a schematic perspective view of a faced insulation product according to A
the present invention, with a portion cut away.

Fig. 4 is a schematic perspective view of the insulation product of Fig. 3, partially
cut away and installed into the wall cavity of Fig. 1.

Fig. 5 is a schematic perspective view, similar to Fig. 3, of another embodiment of
the insulation product according to the present invention, having no side edge extensions.

Fig. 6 is a schematic perspective view of another embodiment of the insulation
product according to the present invention, with a portion cut away, and having
encapsulation material on the rear and sides of the insulation product.

Fig. 7 is a schematic perspective view of apparatus for manufacturing the
insulation products of the invention.

Fig. 8 is a schematic perspective view illustrating a faced insulation product of the
invention, having been slit longitudinally to provide a partial batt suitable for insulating
the nonstandard insulation cavity of Fig. 1.

Fig. 9 is a schematic cross-sectional view in elevation illustrating the various

layers of a multilayer facing film of the invention.

DETAILED DESCRIPTION AND PREFERRED
EMBODIMENTS OF THE INVENTION

While the description and drawings disclose insulation products of fiberglass
insulation, it is to be understood that the insulation material can be any compressible
fibrous insulation material, such as rock wool and such as polypropylene.

As shown in Fig. 1, a typical wall structure, indicated generally at 10, includes a
bottom plate 12 on which rests a plurality of studs 14. The bottom plate, studs and a top
plate, not shown, define the four sides of insulation wall cavities 16, 18 and 20. The front
and the back of the wall cavity are typically made of drywall on the interior side and foam
sheathing on the exterior, both not shown. Wall cavity 16 can be considered to be a non-
standard wall cavity since it has a width much narrower than that of a typical wall cavity.
Insulating wall cavity 16 will require cutting the insulation product to a narrower width.

Insulation cavity 18 is also difficult to insulate since there is a vent pipe 22 running
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vertically within the cavity, making cavity 18 a nonstandard cavity. Insulating cavity 18
will usually require cutting an insulation batt longitudinally into two narrower insulation
pieces, not shown in Fig. 1. For insulation purposes, insulation cavity 18 can be A
considered to comprise two partial cavities, indicated at 24 and 26, each of which must be
insulated. Insulation cavity 20 is also a nonstandard cavity since the insulation material
must be positioned around an electrical outlet box 28 and conduit 30. Installation of the
insulation material around these obstructions requires cutting the batt to fit it around the
obstruction. Other typical obstructions include door jambs, window frames, air ducts, and
water pipes, all not shown.

As shown in Fig. 2, a typical flanged prior art insulation product has been cut to a
narrow partial insulation product 32 and installed in insulation cavity 16. Also another
prior art insulation product 34 has been installed in nonstandard wall cavity 18, and
another similar prior art insulation product 36 has been installed in non standard wall
cavity 20. The rear of the insulation cavities 16, 18 and 20 is defined by exterior
sheathing 38. It can be seen that in order to install the insulation product 34 into the
nonstandard insulation cavity 18, the insulation product was split longitudinally into two
partial batts 40 and 42. Further, the facing material 44, which is a kraft paper bonded to
the fibrous insulation material by asphalt, has been cut to form the facing for the two
partial batts 40 and 42.

The facing material of insulation product 34 is attached to the studs 14 by means
of staples 46. Although the stapling of the flanges of the insulation product 32 can be to
the ends of the studs, it is preferred that the flanges be side stapled to the sides of the
studs. This procedure leaves the ends or exposed edges of the studs smooth for a
potentially better application of the drywall. Unfortunately the side or inset stapling of
the flanges requires the asphalt/kraft facing to be bent, creating a valley-shaped depression
or crease 48 running the length of the insulation product. This crease 48 is undesirable
because the insulation material is prevented from flat, smooth contact with the front edge
of the insulation cavity, and additionally the insulation material can be overcompressed,
thereby lowering the insulation value of the insulation product. Also, the stiff
asphalt/kraft facing 44 cannot always be stapled flat against the side of the stud 14,

leaving fishmouth or openings 50 between the facing and the sides of the studs.
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The insulation of the two partial cavities also presents a problem. It can be seen
that the portions of the facing material on the two partial batts 40 and 42 are slightly
separated, forming a gap 52 through which water vapor can travel into the insulation
material of the batt. The gap 52 is typically caused because cutting the batt and facing
material is difficult when the facing material is an asphalt/kraft paper system, as shown in
Fig. 2. The opening 50 and the gap 52 are undesirable aspects of the insulation job
illustrated in Fig. 2.

The installation of prior art insulation product 36 into insulation cavity 20
involved cutting out a portion of the fibrous insulation material around the electrical outlet
box 28. If the insulation were installed without cutting out for the electrical outlet box,
the insulation would be over compressed, and might even affect the drywall. Cutting the
insulation to accommodate the outlet box required a portion of the flange to be removed.
With a conventional asphalt/kraft facing it is difficult to obtain a good seal if a portion of
a flange is missing. The difficulty in obtaining a good seal because of the cutout for the
outlet box and other obstructions, and because of other imperfections in the structure,
results in the openings 50 between the facing material 44 and the stud walls 14. Because
of the stiffness of the asphalt/kraft facing combination, openings similar to openings 50
can occur even with standard insulation cavities having no obstructions in situations
where the studs are uneven or out of alignment.

As shown in Fig. 3, the insulation product of the invention, indicated generally at
60, is comprised of an elongated batt 62 of fibrous insulation material, and a facing 64
adhered to a major surface, front surface 66 of the batt 62. The fibrous insulation material
is preferably fibrous glass having a density within the range of from about 0.3 to about 1.0
pounds per cubic foot (pcf), although other densities can be used. Also, other fibers, such
as mineral fibers of rock, slag or basalt, can be used as well as organic fibers such as the
polymer fibers polypropylene, polyester and polysulfide, as well as other organic fibers.
The fibers may be bonded together with a binder material, such as a urea phenol-
formaldehyde commonly used with fiberglass insulation, or the glass fibers can be
binderless. Binderless glass fibers will be capable of much greater movement within the
insulation pack structure than fibers in a pack structure with binder. As used in the
present specification and claims, the term "binderless" means the absence of binder

materials or the presence of only small amounts of such binder materials, amounting to no
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more than one percent by weight of the insulation product. Addition of suppressants, e.g.
oils, for dust control or other purposes is not considered a binder. An example of an
encapsulated binderless product is disclosed in the U.S. Patent No. 5,227,955 to
Schelhorn et al., as mentioned above.

The facing 64 is a dual layer facing comprising a coextruded polymer film of a
barrier layer 70 and a bonding layer 72. The purpose of the barrier layer 70 is to provide a
tough but flexible outer surface for the insulation product 60. The barrier layer 70 is a
vapor barrier, although in other embodiments of the insulation, where the insulation
product does not need to provide vapor protection, the barrier layer can be vapor porous.
Although the preferred form of the facing 64 is a coextruded polymer film, it is to be
understood that in other forms of the invention the facing is made of a dual layer film that
is not coextruded, but rather formed in another manner, such as by as adhesive, heat
lamination or chemical bonding.

The softening temperatures of the barrier layer 70 and bonding layer 72 are
different by about 100° F with the bonding layer having a softening point lower than the
softening point of the barrier layer. During the manufacturing process the facing 64 is
adhered to the batt 62 by heating the facing to a temperature above the softening point of
the bonding layer, but below the softening point of the barrier layer. The facing is
adhered to the batt 62 by the attachment of the bonding layer 72 to the fibers in the batt

. due to the softening of the bonding layer.

A preferred material for the barrier layer is a high density polyethylene (HDPE)
film having a softening point within the range of from about 250 to about 280 °F, and
most preferably about 275 °F. High molecular weight HDPE can also be used, but a
greater cost. Another material suitable for the barrier layer is a polypropylene film having
a softening point within the range of from about 330 to about 390 °F. Other polymer
films, such as polypropylene, polyester and polystyrene could also be used.

A preferred material for the bonding layer is film of one or more materials of the
group consisting of ethylene N-butyl acrylate, ethylene methyl acrylate and ethylene ethyl
acrylate. These three materials are available from Newtech Plastics, Inc., Covington,
Ohio, and they can be used alone, in combination with each other, or in combination with
other materials, such as a low melt polyethylene material. The softening points of these

materials are within the range of from about 100 to about 180°F, and most preferably
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within the range of from about 120 to about 140°F. Preferably these ethylene acrylate

materials are synthesized using a metallocene catalyst to lower the softening point.
Another material potentially useful for the low melt bonding layer is a low melt
polyethylene, preferably having a metallocene catalyst to lower the softening point.

The difference in softening temperatures for the barrier layer and the bonding layer
is preferably within the range of from about 50 to about 225°F, and for an HDPE/ethylene
acrylate system (i.e., ethylene N-butyl acrylate, ethylene methyl acrylate and ethylene
ethyl acrylate), the temperature difference is about 140°F. One of the great advantages of
the HDPE/ethylene acrylate facing system of the invention is that the facing and
insulation product can be cut easily over a broad temperature range. The bonding layer 72
is readily cuttable at even such warm temperatures as about 110 °F, and will not leave a
gummy residue on the cutting tool. The facing does not soften at temperatures less than
about 110 °F, and is not brittle at temperatures greater than about 30°F. Another
advantage of the faced insulation product 60 of the invention is that the facing 64 is more
flexible than a conventional asphalt/kraft paper facing. As measured by ASTM test D-
1388 the flexural rigidity of the facing of the invention is preferably less than 500 gm cm,
whereas the flexural rigidity of standard asphalt/Kraft facing is greater than about 2000
gm cm. Further, the elastic (tangent) modulus of the facing 64 of the invention, as
measured by ASTM D-882, is within the range of from about 25,000 to about 200,000
pounds per square inch (psi). Typically, the elastic modulus of the facing of the invention
is about 100,000 psi.

In its most preferred form the facing is a multilayer film 78, as shown in Fig. 8,
comprising a barrier layer 80, a bonding layer 82 and a carrier layer 84. The barrier layer
80 and bonding layer 82 can be similar to the HDPE and ethylene acrylate (i.e., ethylene
N-butyl acrylate, ethylene methyl acrylate and ethylene ethyl acrylate) layers 70 and 72,
respectively. The carrier layer can be a linear low density polyethylene (LLDPE) with a
softening point of about 230 °F, and the carrier layer can be reinforced by any suitable
material. Using a carrier layer is particularly advantageous where the difference in
softening temperatures between the barrier layer and the bonding layer is great. The
carrier layer provides an insulative barrier between the barrier layer and the bonding layer
during the coextrusion of the polymer film sufficient to improve the permissible

difference in softening temperatures between the barrier layer and the bonding layer,
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preferably by at least 30°F. Another advantage of using a carrier layer is that it allows
separation of the function of the vapor barrier quality of the barrier layer and the outside
surface of the facing as follows: the carrier layer (i.e., the middle layer of the three layersj
can be configured to be the actual vapor barrier layer, and the outside layer can be a high
friction surface that is not necessarily a vapor barrier, but is a surface designed for good
printability. High density polyethylene may be too slippery for good printing.

In another embodiment, not shown, the multilayer facing film includes four
individual layers, two HDPE layers, a carrier layer, and a bonding layer.

The facing 64 for the insulation product 60, and the facing 78 for the multilayer
product both have an overall thickness, before the bonding step, within the range of from
about 0.4 to about 4 mils (about 10 to about 100 microns), and preferably within the range
of from about .5 to about 1.5 mils (about 12.5 to about 37.5 microns). The two layers of
the two-layer facing 64 preferably have equal thicknesses. For the multiple facing 78,
preferably each of its three layers is roughly one-third of the thickness of the facing.

As shown in Fig. 4, the insulation product 60 of the invention is applied into
nonstandard insulation cavities 16, 18 and 20. In the insulation cavity 18 the insulation
product has been divided or cut into partial batts in order to fit around the vent pipe 22.
Because of the flexibility and cutability of the facing 64, however, the only evidence of
the fact that the insulation product 60 is divided into two partial batts is the seam 88 in the
facing 64. This seam can be of minimal width, with practically no gap, as shown.
Further, in contrast to the jagged gap 48 in the prior art cut asphalt/kraft facing 44
illustrated in Fig. 2, the seam 88 is relatively straight. In a similar manner, the cutting of
the insulation product 60 to accommodate the electrical box 28 can be accomplished
without a seam. The insulation of cavities 16, 18 and 20 with the insulation product 60,
having the flexible facing 64, lends itself to a smooth appearance for the insulation
product, and the friction fit of the insulation product 60 enables installation without the
need for staples or other fasteners. Optionally, the seams 88 can be covered with tape to
provide an absolute vapor barrier, but this should not usually be necessary with the facing
of the invention.

As shown in Figs. 3 and 4, the facing 64 can be provided with extension flaps 92
that can be tucked between the insulation product 60 and the studs 14 to provide a better

vapor seal at the side edges of the insulation product. These extension flaps 92 are not
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strong enough for stapling purposes, and therefore are not to be considered to be stapling
flanges. Preferably, the extension flaps extend about % to 1 inch beyond the side edges of
the batt. When the facing is a coextruded dual or tri layer film having a low softening A
point bonding layer on side facing the fibrous insulation batt, the difference in softening
points and coefficients of thermal expansion between the two layers causes a curling of
the extension flap toward the insulation material. This curling helps provide a good seal
when the extension flap is tucked between the facing and the stud.

A particular advantage of the insulation product and method of the invention is the
reduction in installation time for the insulation. The elimination of the stapling of flanges
for the product of the invention significantly reduces the installation time, with the
installation time of the product of the invention being at least 10 percent faster, and
possibly up to 50 percent faster than standard asphalt/kraft faced insulation. The time
savings come from elimination of the stapling operation and eliminating the use of the
stiff kraft paper that is hard to handle and install in the wall.

As shown in Fig. 5, another embodiment of the invention is similar in all respects
to the insulation product illustrated in Fig. 3 except that there are no extension flaps.

In an alternate embodiment of the invention illustrated in Fig. 6, an insulation
product 94, has a facing 96, similar to the facing 64, on one major surface of the batt 98.
This insulation product is provided with an encapsulation film 100 on the side edges 102
and rear major face 104 of the batt. The encapsulation film can be attached to the fibrous
batt in any suitable manner, such as by an adhesive layer or strip. For example, a strip of
hot melt adhesive can be applied in liquid form during manufacture of the insulation
product. For example, U.S. Patent No. 5,277,995 to Schelhorn et al. discloses an
encapsulated batt with an encapsulation material adhered with an adhesive that can be
applied in longitudinal stripes, or in patterns such as dots, or in an adhesive matrix.
Alternatively, the encapsulation film can be securely bonded to the entire surface of the
side edges and the rear major surface, such as by using a multilayer coextruded film
similar to the facing 64. Such a film might be, for example, a dual film of HDPE and
polyethylene (PE), with a thickness within the range of from about 0.5 to about 0.8 mils.
Although the embodiment of the invention shown in Fig. 6 includes encapsulation on the

side edges and rear major surface of the batt 98, it is to be understood that another
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embodiment of the invention, not shown, provides encapsulation material on the rear
surface only, with the side edges lacking the encapsulation material.

The insulation product 94 optionally can be provided with an opening 106 in the A
side edge of the facing 100 to expose the glass fibers in the batt 98. The glass fibers
inherently have high friction component, and therefore the opening 106 provides a friction
enhancing aspect of the batt to aid in the friction fit application of the insulatibn product
94 into insulation cavities. Another friction enhancing element is the addition of friction
surface treatment, such as a semi-tacky coating, to the side edge of the facing 100.

The encapsulation material can be applied to the insulation batt by any suitable
process. Apparatus suitable for directing and guiding the encapsulation material onto the
glass fiber pack is disclosed in U.S. Patent No. 5,545,279 to Hall et al., which is hereby
incorporated by reference. As shown in Fig. 7, a pack 110 of glass fibers is being carried
on a conveyor 112. The manufacture of the glass fiber pack 110 is well known
technology, and those skilled in the art will be aware of several conventional methods for
producing glass fiber packs. The glass fiber pack is preferably a light density insulation
material, having a density within the range of from about 0.3 to about 1.0 pounds per
square foot (pcf). The glass fiber pack can be bonded with a binder material, such as a
urea phenol-formaldehyde binder, as is well known in the art. Alternatively, the glass
fiber pack can be binderless.

A sheet of the facing material 64 is payed out from roll 114 and directed into
contact with the glass fiber pack 110. The facing material 64 is pressed into forceful
contact with the pack by the action of journaled pressing rolls 116 and 118, which
compress the glass fiber pack by a ratio of up to 25:1, and preferably about 10:1. The
amount of compression needed will be a function of the density. The upper pressing roll
116 is heated so that the temperature of the facing 64 will increase to a point above the
softening point of the bonding layer. The heating of the roll 116 can be accomplished by
any means, such as by electrical resistance heating or by the circulation of hot oil. The
combination of the softened bonding layer and the extreme pressure applied by the two
pressing rolls 116 and 118 causes the bonding layer to firmly bond the barrier layer to the
glass fiber pack 110. An alternative method of heating the bonding layer is with an
infrared heater 120, as shown. Such a heater would have to be positioned immediately

upstream of a pair of pressing rolls, not shown, similar to rolls 116 and 118, so that the
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softened bonding layer could be pressed into the fibrous batt and be integrally bonded to

the batt. Ultrasonic, laser and microwave bonding can also be used. Optionally, a cooling
section, not shown, can be used to cool the softened layer after the bonding process. A

As also shown in Fig. 7, the remainder of the surface of the fibrous pack 110, i.e.,
the side edges 102 and the rear major face 104 can be encapsulated with encapsulation
material or film 100 which can be supplied by encapsulation film roll 122. The film 100
can be applied using a folding shoe 124, an example of which is disclosed in the above-
identified U.S. Patent No. 5,545,279 to Hall et al. As disclosed above, the encapsulation
film can be bonded with small amounts of discrete adhesive bands. The adhesive can be
applied by any suitable means, such as an adhesive nozzle 126, supplied with an
appropriate adhesive from a source, not shown. In the alternative, the encapsulation film
100 can be securely bonded to the entire surface of the side edges and the rear major
surface with a multilayer coextruded film similar to the facing 64, as disclosed above.
Also, it is to be understood that the encapsulation material can be applied just to the rear
surface, leaving the side edges unencapsulated.

As shown in Fig. 8, a faced insulation product 60 of the invention has been slit
longitudinally to provide partial batts 130 and 132 suitable for insulating nonstandard
insulation cavities. The insulation product 60 is faced with the facing 64 of the invention,
but there is no encapsulation material. The insulation product is a bindered product, and
therefore the partial batts 130 and 132 will maintain their shape and handleability even
when cut. Either of the partial batts is suitable for insulating nonstandard insulation
cavities, such as the partial cavity 26 shown in Fig. 1, or such as the narrow cavity 16
shown in Fig. 1.

The principle and mode of operation of this invention have been described in its
preferred embodiments. However, it should be noted that this invention may be practiced

otherwise than as specifically illustrated and described without departing from its scope.
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WHAT IS CLAIMED IS:

1. An insulation product comprising an elongated batt of fibrous insulation A
material, and a facing adhered to a major surface of the batt, wherein the facing is a
coextruded polymer film of barrier and bonding layers, with the bonding layer having a
softening point lower than the softening point of the barrier layer, with the bonding layer
being one or more materials of the group consisting of ethylene N-butyl acrylate, ethylene
methyl acrylate and ethylene ethyl acrylate, and wherein the facing has been heated to a
temperature above the softening point of the bonding layer, but below the softening point
of the barrier layer, whereby the facing is adhered to the batt by the attachment of the

bonding layer to the fibers in the batt due to the softening of the bonding layer.

2. The insulation product of claim 1 in which the barrier layer is vapor

barrier.

3. The insulation product of claim 1 in which difference in softening
temperatures for the barrier layer and the bonding layer is within the range of from about

50 to about 225°F.

4. The insulation product of claim 1 in which the facing is cuttable, does not

soften at less than 110°F, and is not brittle at temperatures greater than about 30°F.
5. The insulation product of claim 1 in which the batt has edges, and the
facing has extensions beyond the edges of the batt for tucking between the edge of the

insulation product and a construction wall stud.

6. The insulation product of claim 1 in which the facing has a flexural rigidity

less than 500 gm cm.

7. The insulation product of claim 1 in which the facing has an elastic

modulus within the range of from about 25,000 to about 200,000 pounds per square inch.
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8. The insulation product of claim 1 in which the barrier layer is selected

from the group of polyethylene, polypropylene, polyester and polystyrene.

0. The insulation product of claim 1 in which the insulation product has a
friction enhancing portion on the sides of the insulation product to aid friction fit of the

insulation product in an insulation cavity.

10.  The insulation product of claim 1 in which the bonding layer is low density

polyethylene.

11.  Aninsulation product comprising an elongated batt of fibrous insulation
material, and a facing adhered to a major surface of the batt, wherein the facing is a
coextruded polymer film of barrier, carrier and bonding layers, with the bonding layer
having a softening point lower than the softening point of the barrier layer, and with the
carrier layer being positioned between the barrier and bonding layers, wherein the facing
has been heated to a temperature above the softening point of the bonding layer, but
below the softening point of the barrier layer, whereby the facing is adhered to the batt by
the attachment of the bonding layer to the fibers in the batt due to the softening of the

bonding layer.

12.  The insulation product of claim 11 in which the carrier layer provides an
insulative barrier between the barrier layer and the bonding layer during the coextrusion
of the polymer film sufficient to improve the permissible difference in softening

temperatures between the barrier layer and the bonding layer by at least 30°F.

13.  The insulation product of claim 11 in which the carrier layer is a linear low
density polyethylene.
14.  The insulation product of claim 11 in which difference in softening

temperatures for the barrier layer and the bonding layer is within the range of from about

50 to about 225°F.
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15. A method of making an insulation product comprising:

positioning a facing in contact with a major face of an elongated batt of fibrous A
insulation material, wherein the facing is a coextruded polymer film of barrier and
bonding layers, with the bonding layer being one or more materials of the group
consisting of ethylene N-butyl acrylate, ethylene methyl acrylate and ethylene ethyl
acrylate, and with the bonding layer having a softening point lower than the softening
point of the barrier layer; and

heating the facing to a temperature above the softening point of the bonding layer,
but below the softening point of the barrier layer, while maintaining the facing in contact

with the batt to soften the bonding layer to an extent sufficient attach the bonding layer to
the fibers in the batt and thereby adhere the facing to the batt.

16.  The insulation product of claim 15 in which the barrier layer is a film and

the bonding layer is a plurality of discrete bonding portions.

17.  The insulation product of claim 15 in which the bonding layer is one or
more materials of the group consisting of ethylene N-butyl acrylate, ethylene methyl

acrylate and ethylene ethyl acrylate.

18. A method for installing an insulation product comprising:

providing an insulation product comprising an elongated batt of fibrous insulation
material, and a facing adhered to a major surface of the batt, wherein the facing is a
coextruded polymer film of barrier and bonding layers, with the bonding layer having a
softening point lower than the softening point of the barrier layer, and wherein the facing
has been heated to a temperature above the softening point of the bonding layer, but
below the softening point of the barrier layer, whereby the facing is adhered to the batt by
the attachment of the bonding layer to the fibers in the batt due to the softening of the
bonding layer, and wherein the facing has no flanges; and

installing the insulation product in an insulation cavity by pressing the insulation

product into place between opposed structural members.
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19.  The method of claim 18 in which the opposed structural members are wall

studs.

20.  The method of claim 18 in which the facing has extension flaps.

17



WO 99/63175 PCT/US99/10140

0

1/7



PCT/US99/10140

WO 99/63175

lHVv HOIdd

O 1=

/////
|/

_(
\

4

s

T QU

o%

ad
oc

\

|

-

\

8y

7

L —‘\\,— _%\_(/

______'%\'_

-——— L
LY T e

T D e N N e
V]

2/7



WO 99/63175 PCT/US99/10140

3/7



To

4 /7



WO 99/63175 PCT/US99/10140

5/7



PCT/US99/10140

WO 99/63175
Q)
™
<4 S
<}.
)
\ O

6/7



WO 99/63175 PCT/US99/10140

80
—~— 82

—I'IG. O

84

717



INTERNATIONAL SEARCH REPORT

ternational Application No

PCT/US 99/10140

A._CLASSIFICATION OF SUBJECT MATTER
IPC 6 E04B1/76 EQ4D13/16

According to intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 6 E04B EO04D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consufted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

cited in the application
the whole document

Y DATABASE WPI
Section Ch, Week 9418

Class A35, AN 94-147611
XP002111769

abstract

Y US 5 733 624 A (R. W. SYME ET AL)
31 March 1998 (1998-03-31)

Derwent Publications Ltd., London, GB;

& JP 06 092171 A (KOTOBUKIYA FRONTE KK),
5 April 1994 (1994-04-05)

1-10,15,
17

18-20
11

1-9,15,
17

)

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

“A" document detining the general state of the art which is not
considered to be of particutar relevance

"E" earlier document but published on or after the international
filing date

“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

“P* document published prior to the intemational filing date but
later than the priority date claimed

"T" later document published after the intermnational fiting date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to invoive an inventive step when the
document is combined with one or more other such docu-
metgts, ﬁuch combination being obvious to a person skilled
in the art.

“&" document member of the same patent family

Date of the actual completion of the internationat search Date of maifing of the international search repoit
- 10 August 1999 19/08/1999
Name and mailing address of the ISA Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016 Delzor, F

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

uternational Application No

PCT/US 99/10140

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

Y US 5 277 955 A (J. E. SCHELHORN ET AL)
11 January 1994 (1994-01-11)

cited in the application

A the whole document

Y US 5 236 754 A (M. F. MCBRIDE ET ALL)

17 August 1993 (1993-08-17)

column 4, line 45 - 1ine 55; figure 9

A US 4 952 441 A (A. K. BOSE)
28 August 1990 (1990-08-28)
the whole document

A WO 97 40237 A (ROCKWOOL LAPINUS BV)
30 October 1997 (1997-10-30)
the whole document

10

11

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent tamily members

-.ternational Application No

PCT/US 99/10140

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5733624 A 31-03-1998 CA 2211309 A 22-01-1998 -
us 5900298 A 04-05-1999
us 5879615 A 09-03-1999

JP 6092171 A 05-04-1994 NONE

US 5277955 A 11-01-1994 CA 2141591 A 22-12-1994
CN 1096070 A 07-12-1994
PL 307308 A 15-05-1995
WO 9429539 A 22-12-1994
AU 675438 B 06-02-1997
AU 4406393 A 03-01-1994
EP 0653006 A 17-05-1995
JP 7506410 T 13-07-1994
DE 69321840 D 03-12-1998
DE 69321840 T 08-07-1999

US 5236754 A 17-08-1993 NONE

US 4952441 A 28-08-1990 NONE

WO 9740237 A 30-10-1997 NL 1002930 C 24-10-1997
AU 2408797 A 12-11-1997
EP 0895557 A 10-02-1999

Fom PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

