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necesarios para su conservacion y defensa,
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y efectuar cesiones,

2) Obtener las Licencias o Rogistros
Senilarice o de cualquier ofrs indole,
necesardas para el normal desarrofio de su
actividad ordinaria, asl como para la
comorciakzacién de sus productos.

En desancfio de!l presenie mandato loe
apoderados podrin recibir, doegistir, transigir,
concifiar, sustitur, reasumir y en general
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In canying out the presert mandate the proxy
will be able to receive, withdraw, compromise,
conciliate, substitute, resums, and in general,
camy aut all kinds of actions which would lead
fo the oblention of the pursued matter,

Notfe: This document must be signed
before a Notary Public and then apostilled

realizar todo tipo de actos que contribuyan a
la obtencién del objeio perseguido.

SIGNATURE - FIRMADO
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Assistant Secretary, Chief Intellectual Property Counsel
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las debidas facultades para represantaria
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Notario Piblice

(Notary certificale -
Company}

The undersigned Notary Pubiic, cartifies that:
POLYMER GROUP INC.

Tha above mentioned Company /

exdsts and s organized in accordance with
the Laws of this Country / State /

Comoration or

/and the person who executed the forgoing
document is the authorized representative of
said Corporation / Company and s
empowered to exgcute this document on Rs
behatf.
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tructurallv Stable Flame Retarda ing Articl
jcal Field

The present invention generally relates to flame retardant bedding erticles
comprising a hydroentangled flame retardant nonwoven component, and more
specifically, to bedding articles, including mattresses, pillow covers and mattress
pads, comprising a structurally stable, flame retardant nonwoven component,
wherein said component comprises at Jeast iwo layers that have a synergistic
relationship so as to maintain the structural integrity of the bedding article upon
burning.

Bac the Invention

More than thirty vears 2go, flammability standards were instituted by the
Consumer Product Safety Commission under 16 CF.R, § 1632. These
standards addressed the flammability requirements of mattresses to resist
ignition upon exposure to smoldering cigarettes. However, the Code of Federal
Regulations failed to address the need for mattresses to resist ignition upon
exposure 0 small open flames, such as produced by matches, lighters, and
candles.

Technological advances have proven to provide matiresses, as well as
bedding constituents, with significantly better flammability protection. In light
of these advancements, Celifornia Legislature has mandated that the Consumer
Product Safety Commission establish a revised set of standards that will ensure
mattresses and bedding pass an open flame ignition test. Known as Assembly
Bill 603 (AB 603), California Legislature has further mandated that the revised
set of standards go into affect January 1st of 2004,

Flame retardant staple fiber is known in the art. Further, flame retardant
fiber has been utilized in the fabrication of nonwoven fabrics for bedding
applications. Nonwoven fabrics are suitable for use in a wide variety of
applications where the efficiency with which the fabrics can be manufactured
provides e significant economic advantage for ihese fabrics versus traditional
textiles. However, nonwoven fabrics have commonly been disadvantaged when

fabric properties are compared, particularly in terms of surface abrasion, pilling
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and durability in multiple-use applications. Hydroentangled fabrics have been
developed with improved properties which are a result of the entanglement of

the fibers or filaments in (he fabric providing improved fabric integrity.

‘Subsequent to entanglement, fabric durability can be further enhanced by the

application of binder compositions and/or by thermal stabilizalion of the
entangled fibrous marrix.

U.S. Patent No. 3,485,706, to Evans, hereby incorporated by reference,
discloses processes for effecting hydroentanglement of nonwoven fabrics. More
recently, hydroentanglement techniques have been developed which impart
images or patierns to the entangled fabric by effecting hydroentanglement on
three-dimensional image transfer devices. Such three-dimensional image
transfer devices ere disclosed in U.S. Patent No. 5,098,764, hereby incorporated
by reference, with the use of such image transfer devices being desirable for
providing a fabric with enhanced physiczl properties as well as an aesthetically
pisasing appearance.

Hereioiore, nonwoven fabrics have been zdvamageously employed for
manufacture of flame rerardant fabrics, es described in U.S. Patent No.
6,489,256, 10 Kent, et al,, which is hereby incorporated by reference. Typically,
nonwoven fabrics employed for this type of application have been entangled and
integrated by needle-punching, sometimes referred to as needle-felting, which
entails insertion and wiihdrawal of barbed needles through a fibrous web
structure. While this type of processing acts to integrate the fibrous structure
and lend integrity “hereto, the barbed needles inevitabiy shear large numbers of
the constituent fibers, and undesirably create perforations in the fibrous
structure. Needie-punching can also be detrimenta) to the strength of the
resultant fabric, requiring that a fabric have a relatively high basis weight in
order to exhibit sufficient strength.

A need exists for a more cost effective flame retardant bedding
comprising nonwoven component that is cost effective, structurally stable, soft,
yet durable and suitable for various end-use applications including, but not

limited to bedding components, such as matiresses, mattress pads, matiress
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ticking, comforters, bedspreads, quilts, coverlets, duvets, pillow covers, as well
as other home uses, protective apparel applications, upholstery, ard industrial
end-use applications.

Summary of the Invantion

The present inventicn is directed to flame retardant bedding aricles
comprising a hydroeniangled flame retardant nonwoven component, and more
specifically, 1o bedding articles comprising a structurally stable, flame retardant
nonwoven component, wherein said component comprises at least two layers
that have a synergistic relationship so as to maintain the structural integrity of
thz bedding article upon burning.

In acco-dance with the present invention, the bedding comprised of
nonwoven component comprises at least a first and second layer. The first laver
comprises a blend cof lyoceli fiber and modacrylic fiber. The fibrous blend of the
first layer provides the layered nonwoven component with exceptional strength,
in addition to a soft hand. Further, the modacrylic fiber is self-extinguishing and
known 10 char rather than meit when burned.

Adjacent the first laver is a second layer, comprising a blend of lvocell
fiber, modacrylic fiber, and para-zramid fiber. Incorporating one or more para-
aramid fibers maintains the fibrous structural integrity of the fabric, as weil as
reduces any thermel shrinkage. The composite of fibers utilized within the
flame retardant layered fabric has a synergistic relationship to provide a cost
effective fabric with exceptional strength, softness, and flame retardancy,
wherein upon burr.ing, the fabric chars, yet retains its structural integrity due to
the incorporation of para-aramid {iber. .

The layerec siructurs of the flame retardant nonwoven bedding article
component lends lo the aesthetic quality of the bedding. Para-aramid fiber
typically adds te the discoloration of the fabric, imparting an undesirable yellow
hue. However, the lack of para-aramid fiber in the first layer, which is
positioned atop the second layer, masks the discoloration of the second laver.
Optionally, the construct may comprise three or more layers, wherein the

addittonal lzyers may be chos=n from nonwavens, wovens, and/or support
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layers, such as scrims.

The first and second layers of the flame retardant nonwoven bedding
component are juxtapositioned and subsequently hydrozntangled to form a
structurally stable compeosite fabric. In addition, the nonwoven fabric may be

hydroentangled ¢n a foraminous surface, including, but not limited o a three-

.dimensionzl image wansier device, embossed screen, three-dimensionally

surfaced belt, or perforated drum, suitabiy further enhancing the aesthetic qualicy
of the fabric {or a particuler end-use application.

Other features and advantages of the present invention will become
readily apparent from the fcllowing detailed description, the accompanying
drawings, and the appended claims.

i escripti e Drawij

FIGURE 1| is a diagrammatic view of apparatus utilized in accordance
with the present invention so as 10 manuiacture the flame relardant nonwoven
fabric.
Detailed Description

While the present invention is susceptible of embodiment in various
forms, there is shown in the drawings, and will hereinefter be described, a
presently preferred embodiment, with the understanding that the present
disclosure is to be considered as an exemplification of the invention, 2nd is not
intended to limit the invention to the specific embodiment illustrated.

The structurally stable, flame retardant, bedding component of the
przsent invention, which is comprised of nonwoven layerzd fabric is cost
effeciive, siructurally stable, soft, yet durable and suitable for various end-use
applications including, bedding erticles, such as mattresses, matiress pads,
mattress ticking, comforters, bedspreads, quills, coverlets, duvets, pillow covers.
as well as other home uses, protective apparel applications, upholstery, and
industrial end-use applications..

U.S. Paten: No. 2,435,706, to Evans, hereby incorporaced by reference,
discloses processes for effecting hydroentanglement of nonwaoven fabrics. With

reference to FIGURE 1, therein is illustrated an apparatus for practicing the

-4 .
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present method for forming a structuraily statle, flame retardant nonwoven
bedding componeni. The lyocell and modacrylic fibrous components are
preferably carded and cross-lapped 10 form first precursor web, designaied P,
which is consclidated by hydraulically energy to form a nonwoven layered
fabric.

In accerdance with the present invention, a second precursor web may b=
formed, designated P*, wherein the second precursor web comprises a blend of
lyocell, medacrylic, and para-aramid fibrous components. Subsequently, the
seccnd precursor web is placed in juxtaposition to the first precursor web where
they are united by hydroeniznglement. Optioneily, the adjcined first and second
precursor webs ara further entangled on 2 foraminous surface, including, but not
limited to a three-dimensional image traq.sfer device, embossed screen, three-
dimensionally surfaced belt, or perforated drum, cuitably further snhancing the
aesthetic quality of the fabric for 2 particular end-use application.

It is in the purview of the present invention, that additional flame
retardant fibers be incorporated in either one or both of the precursor webs, these
fibers include, but are not limited to mela_mine fibers, phenolic fibers, such gs
Kynol™ (iber from American Kynol, Inc., pre-oxidized polyacrylonitrile fibars,
such as Panox® fiber, a registered trademark to R.K. Textiles Composite Fibres
Limited.

FIGURE 1 illustrates 2 hydroeniangling apparatus, whereby the
apparatus includes 2 foraminous forming surface in the form of beit 12 ugon
wkich the precursor w2bs P end P’ are positionsd for enténgling or pre-
entangling by manifeld 14,

The entangling apparatus of FIGURE | may optionally include an
imaging and pattemning drum 18 comprising 2 three-dimensional image transier
device for effeciing imaging and patterning of the lightly znangled precursor
web. The image transfer device includes a moveable imaging surface which
moves relative to a plurality of entangling manifolds 22 which act in cooperation
with three-dimensiona! elemsnts defined by the imaging surface of the image

transfer device to effect imaging and patterning of the fabric being formed.

-5-
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in addition to the {irst and secend lzyers of the flamme relardan: nonwoven
fabric, it is 2ls0 contemptated that one or more supplemantal layers be added,
wherein such lavers may include 2 spunbond fabric. In general, the formation of
continuous filament precursor webs involves the practice of the “spunbond”
process. A spunbond process involves supplying a moiter polymer, which is
then exiruded under pressure through a large number of orifices in a plate kngwr
as a spinneret or die. The resulting continuous filaments are quenched and
drawn by any of 2 number of methods, such as slot draw systems, attenuator
guns, or Godei rolls. The continuous filamentis are collected as a [pose web
upOn @ moving foraminous surface, such as a wire mesh conveyor beli. When
mars than one spinners: is used in line for the purgose of ferming 2 multi-
layered fabric, the subsequen: webs are collected upon the uppermost surfacs o
the previously fermed web. Further, the addition of a continuous filament fabric
may include those fabrics formed from filaments having a nano-denier, as raugh:
in 11.S. Patents No. 5,578,279 and No. 6,114,017, both incorporated herein by
reference. Further still, the continuous filament fabric may te formed from an
intermingling of conventicnal and nano-denier filaments.

It has been contemplated that the nonwoven fabric of the present
invention incorporate 2 meltolown leyer. The meltblown process is 2 related
means 10 the spunbonc process for forming z layer of a nonwoven fabric is the
me:tblown process. Again, 2 molten polymer is extruded under pressure througn
orifices in a spinneret or die. High velocity air impinges upon and entrains the
filamentz as they exit tha die. The energy of this step is such that the formed
filaments are greatly reduced in diameter and are fractured so that microfipers cf
finite length are produczd. This differs from the spunbond process whereby the
continuity of the filaments is preservec. The process to form either a single
'zyer or & multiple-lzyer fabric is continuous, that is, the process staps are
uninterrupted from extrusior of ike filaments to form the first layer until the
vonded web iz wound into 2 roll. Methods for producing thaze types of fabrics
are described in U.S. Patent No. 4,041,203, Nancfiber fabrics may be utilized as
well and are represented by U.S. Patents No. 5,678,379 and No. 6,114,017, both

-6-
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incarporated herein Gy reference. The meliblown process, as weli as the crosz-
sectionai profile of the meltblown microfiber, is not a critical limitation ic the
practice of the present invention.

In accordance with the present invention, the structurally stable,
hydroentangled, flame retardant, nonnwoven bedding component may comprise
a {ilm Jayer. The formation of finite thickness films from thermoplastic
polvmers, suitable as a sirong and duraola carrier substrate layer, is a well-
kaown practice. Thermoplasiic polymer films can be formes by eitier
dispersion of e quantity of molten polymer into 2 meld having the dimensions of
the desired enc product, known as a cest film, or by continuously forcing the
molten polymer through & die, known as an exiruded film. Exiruded
thermoplastic polymer f1ims can either be formed such that the [iim is cooled
then wound as a completed material, or dispensed directiy onto a secondary
substrate material to form a composite material having performance of both the
substrate and the {ilm lavers.

Extruded films can be formed in accerdance with the following
representative direct extrusion film process, Blending and dosing storage
comprising at least one hopper [oader for thermoplastic polymer chip and,
optionally, one for pelletizad additive in thermoplastic carrier resin, feed into
variable speed augers. Thre variable speed augers transfer predetermined
amaounts of polymer chip and additive pellet into a mixing hopper. The mixing
hepper contains 8 mixing propeller io further the homogeneity of the mixiure,
Basic volumeiric systems such as that described are a minimum requirement fcr
accurately blending the additive into the thermoplastic poiymer. The polymer
ckip and additive pellet blend f2eds into a multi-zone extruder. Upon mixing
and extrusion from the multi-zone extruder, the polymer compound is conveyed
via heaied polymer piping through a screen changer, wherein breaker platas
having different screen meshes are employed to retzin solid or semi-molten
polymer chips and other macroscopic debris. The mixed polymer is then fed
into a melt pump, and then to a combining block. The cembining block allows

for multiple film layers lo be extruded, the film layers baing of either the same
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composition or fed from different systems as described above. The combining
block is connected to an extrusion die, which is positioned in an overhead
orientalion such that molten film extrusion is deposited at a nip between a nip
roll end 2 cast rel..

In addition, breathable filins can be used in conjunction with the
disclosed continuous filament laminate. Monolithic films, as taught in pateni
number U.S. 6,191,211, and microporous f{ilms, as taught in patent aumber L.S.
6,264 864, both patents herein incorporated by reference, represent the
mechanisms of forming such breathable fiims.

EXAMPDLE

In accordance with the present invention, Sample A comprises a first
layer of 60% stap.e length Tencei® lyoceil fibers, Tancel® is a registered
trademark of Courtauids Ficres (Holdings) Limited, and 40% PBXE modacrylic
fivers, PBX® is a registered irademark 1o Kanska, with 2 basis wzight of about
2.0 oz/yd® and a second laver comprising a blend of 42% Tencel® lyocell fipers,
37% PBX® modacrylic fibers, and 21% Twaron® para-aramid fibers, Twaron®
is a registered trademark of Enka B.V. Corporation, with a basis weight of aboui
4.0 oz/yd’. The layers were consolidated into a composite fleme retardant
nonwoven composite fabric by way of hydroentanglement. Subscquenily, the
composite fabric was advanced onto a three-dimensional image transfer device
50 25 to impart a three-dimensional pattern into the fabric. Table | shows th=
physicai test resuls of the aforementioned fabric. Table 2 also comprises
physicel test results for a {lame retaréant component made in accordance with

the present invention,
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TABLE 1
Composition Sample A |
ITD Tricot
Weight 4.6 oz/yd’ 1
Bulk 44 mils :
Tensile MD-Peak (ASTM D-5035) §0 g/em \
Tensile CD-Peak 48 g/cm 1
MD Elong. 28.2% |
CD Elong. 94 4% J
Eimendorf Tea:-MC (ASTM D-5734) 3178¢ !
Elmendori Tear-CD 2087 g
Air Parmeability (ASTM D-737) 147 cim
Alsorsency 7sec i
Therm:] Shninkags, MD (FNA-LB-WI-GL-136) -1.0
Tnermrai Shrinkage, CD -1.0 B
Miodified Varl. Bum
BFT Fiamne Test 17.1
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TABLE 1

e

face 6§19 Tencel® Hil S 968
1.5dpfx1.5"/35% Fax

bR

L

 www =l —

dofxz" back 42% Panox®@ SN

C051 SSC 2dpix2” 1353

PRX®2.0 dpfn2” .

Compesition Tencel® H215 968 1.5dpfx] 5 |

ITD Tricot ;

VWeight ozfyd? 5.5 '

Bulk mils, 1-ply 35 '

ensile MD-Peak lbs. 66 jja

Tensile CD-Peak Ibs, 44 1.

MD Elong. % 24 |

CD Elong % 92 i
Elmendorf Tear-MD arams 2192 7
Elmendori Tear-CD grams 3515 .

Air Permezbulity cfm 'S ;
Thermal Shrinkage. MD % @ 140C/1.5 min. -1.9 )

' Tharma! Shrriage, D |° % @ 140C/1.5 min. ¢ '
' S0 weight loss 0.9 !

i TR £)a

From the foregoing, it will be observed that numerous modifications and

variztions can be effecied without daperting from the true spirit and scope of the

ncvel concept of the present invention. It is to be understood that no limitation

wiih respect t2 the specific 2ambodiments illustrated herein is intended or should

be inferred. The disclosure is iniended to cover, by the appended claims, alt

such modifications as fall within the scope of the claims.

-10-
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What Is Claimed Is:

1 An ariicle of sedding comprising a structuraijy siabie, flame
retardant nonwoven <orponent, wherein said component comprises a first :aver
&€ a second lzve-, saig {i:st layer comprises a =lend of lyez2il fiter 2nd
madacrylic fiber and said second layer comprises 2 blend cr [yoceli fber,
modacrylic fiber, and para-aramid fiber, whereby said first and second layers arz
hydroeniangled so as to form said component.

2. An article of bedding comprising a structurally stacle, ilame
retardant nonwovern component as in claim 1, wherein said component is
s=lected from the group consisting of a comforter, quilt, bedspread, duver,
coverlet, or comb:nation thereof.

3 An article of bedding comprising 2 structurally stable, {lame
retardant nonwoven component as in claim 1, wherein said component is 2
Mmzrttress.

4, An arlicle of bedding comprising a structurally stable, flame
retaréant nonweven component as in claim 1, wherein said component is 2
maitress pad.

5. An article of bedding comprising a structurally staple, flame
retardent nonwoven component as in claim 1, wherein sa:d component is 2
pillow cover.

6. An gnticle of bedding comprising a three-dimensionaily imaged,
giructurally siable, fiame reterdant, nonwoven component, wherein said
component comprises a first layer and a second layer, said first layer comprises a
blend of lyccel! fiber and medacrylic fiber and said second Jayer comprises a
blend or tyocell fiber, modacrylic fiber, and para-aramid fiber, whereby said first
and second layers are hydrosntangled on a three-dimensional image transfer

dzvice so as to form seid component.

<11 -



L ]

tract of the Disclosure
A flame rerzrdan: bedding anicle comorises 2 hydroentangled flame
retardant nenweven compenent, and more specificaliy, a bedding article such as
a mamnress, pillew cover or maturess pad, compriging a structuraily statie, flame
ratardant nonwoven component. The component comprises a{ least two layers
that have a synerg:stic relarionship 30 as to maintain the structurel integricty of

thz bedding article upon burning.

-12-
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(34) Tiwlo:

ARTICULOS PARA CAMA DE COMBUSTION LENTA ESTRUCTURALMENTE ESTABLES

(57)

STRUCTURALLY STABLE FLAME-RETARDANT BEDDING ARTICLES)

Resumen: Un articulo para ropa de cama de combustién lenta, que
comprende un componente hidroenmarafiado no tejido de combustidn
lenta, y mas especificamente, un articulo para ropa de cama tal como un
colchén, funda para almohada o protector de colchén, que comprende
un componente no tejido de combustion lenta, estructuralmente estable.
Ei componente comprende al menos dos capas que tienen relacion
sinérgica con el fin de mantener la integridad estructural del articulo para
ropa de cama en caso de incenfdio.



Articulos para cama de combustion lenta estructuralmente estables

Campo Técnico

En términos generales. la presente invencion se refiere a articulos para
ropa de cama de combustibn lenta, que comprenden un componente
hidroenmarafiado no tejido de combustion lenta, y mas especificamente, a
articulos para ropa de cama, incluidos colchones, fundas para almohada y
protectores de colchones. que comprenden un componente no tejido, de
combustién lenta y estructuraimente estable, en donde dicho componente
comprende al menos dos capas que tienen una relacién de sinergia de modo que

mantenga la integridad estructural del articulo en caso de incendio.

Antecedentes de la Invencion

Hace mas de treinta anos, la Comisién de Seguridad de Productos al
Consumidor (Consumer Product Safely Commission) establecié las normas de
flamabilidad, conforme al C.F.R.16 § 1632. Estas normas trataban de los
requerimientos de flamabilidad de los colchones para resistir encendido cuando se
expongan a cigarrillos prendidos. Sin embargo, el Code of Federal Regulations
no tratd la necesidad de que los colchones resistieran encendido cuando estén
expuestos a lamas abiertas, tales como las producidas por fosforos, encendedores
y velas.

Avances tecnolégicos han comprobado proveer a los colchones, como
también a los elementos de ropa de cama, con una proteccién contra flamabilidad
considerablemente mejor. A la luz de estos avances. la Legislatura de California
ha ordenado que la Comision establezca un juego revisado de normas que
garantice que los colchones y los elementos de ropa de cama pasen por una
prueba de encendido de llama abierta. Conocido como el Proyecto de Ley
Assembly Bill (AB 603), la ley de California ha ordenado ademas que el conjunto
revisado de normas entre en vigor a partir del 1 de enero de 2004.



En la técnica se conoce la fibra discontinua de combustion lenta. Ademas,
la fibra de combustidn lenta ha sido vtilizada en la fabricacién de materiales de tela
no tejidos para aplicaciones de ropa de cama. Las telas no tejidas son indicadas
para uso en una amplia variedad de aplicaciones donde la eficiencia con la que las
telas pueden fabricarse ofrece una ventaja econémica enorme para este tipo de
telas frente a os textiles tradicionales. Sin embargo, las telas no tejidas tienen una
desventaja cuando se comparan las propiedades de la tela. en particular en
términos de abrasion de superficie, frisado y durabilidad en aplicaciones de uso
milltiple. Los textiles hidroenmarainados han sido desarrollados con propiedades
mejoradas. las cuales son el resultado del enmarafnado de las fibras o filamentos
en la tela ofreciendo una integridad mejorada a la tela. Posterior al enmaranado, la
durabilidad de la tela puede mejorarse aun mas mediante la aplicacién de
composiciones aglutinantes y/o estabilizacidbn térmica de la matriz fibrosa
enmaranada.

La Patente U.S. No. 3.485,706. otorgada a Evans, la cual se incorpora por
referencia en este contexto, describe procesos para hacer el hidroenmarafado de
textiles no tejidos. Ultimamente se han desarrollado técnicas de hidroenmarafiado
gue imparten imagenes o patrones a la tela enmaranada haciendo el
hidroenmarafiado sobre dispositivos de transferencia de imagen tridimensional.
Este tipo de dispositivos de transferencia de imagen tridimensional se describen
en la Patente U.S. No. 5,098,764, incorporada en este contexto por referencia,
siendo utit el uso de dichos dispositivos de transferencia de imagen para proveer
un textil con propiedades fisicas mejoradas, asi como una apariencia estética

agradabte.

Hasta ahora, los textiles no tejidos habian sido empleados de manera
ventajosa. para la manufactura de telas de combustién lenta, segun se describe en
la Patente U.S. No. 6,489,256 otorgada a Kent y otros, la cual se incorpora en este
contexto por referencia. Tipicamente, los textiles n tejidos empleados para este
tipo de aplicacion han sido enmarafados e integrados por medio de perforacién
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con aguja, referida en ocasiones como enfieltrado con aguja, el cual implica
insercién y retiro de agujas de cardo a fravés de una estructura de red fibrosa. Si
bien este tipo de procesamiento actua para integrar la estructura fibrosa y darle
integridad a ésta, las agujas de cardo cortan inevitablemente grandes nimeros de
las fibras constituyentes, y crean de manera no aconsejable, perforaciones en la
estructura fibrosa. La perforacién con aguja también puede ser dafina para la
resistencia de la tela resultante, necesitando que la tela tenga un peso de base

relativamente alio con el fin de que exhiba suficiente resistencia.

Existe la necesidad de articulos para ropa de cama de combustion lenta
mas economicos que comprendan un componente no tejido econémico.
estructuraimente durable. suave pero al mismo tiempo durable y adecuado para
varias aplicaciones de uso final que incluyan, mas no se limiten a componentes
para articulos para ropa de cama, tales como colchones, protectores de
colchones, tejidos para colchones y almohadas, edredones, cubrecamas,
acolchados. sobrecamas, fundas. asi como otros usos en el hogar, aplicaciones
para ropa protectora, tapiceria y aplicaciones de uso final industrial.

Resumen de la Invencion

La presente invencidon se dirige a articulos para ropa de cama de
combustion lenta. que comprenden un componente hidroenmaraiado no tejido de
combustion lenta, y mas especificamente., a articulos para ropa de cama que
comprende un componente no tejido de combustion lenta, estructuralmente
estable, en donde dicho componente comprende al menos dos capas gue tienen
una relacién sinérgica de manera que mantenga la integridad estructural del
articulo para ropa de cama en caso de incendio.

De acuerdo con la presente invencién, los articulos para ropa de cama
compuestos por componentes no tejidos comprenden al menos una primera capa
y una segunda capa. La primera capa comprende una mezcla de fibra de
liocélulas y fibra modacrilica. La mezcla fibrosa de la primera capa provee el
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componente no tejido en capas con resistencia excepcional, ademas de que es
suave al tacto. Ademas, la fibra modacrilica es auto-extintora y se sabe gue se

carboniza y no se derrite cuando se quema.

Adyacente a la primera capa estd una segunda capa, que comprende una
mezcla de fibra de liocélulas, fibra modacrilica y fibra para-amida. EIl incorporar
una o mas fibras para-amidas mantiene la integridad estructural fibrosa de ia tela,
y reduce al mismo tiempo cualquier encogimiento térmico. El compuesto de fibras
utilizadas dentro de la tela de capas de combustion lenta tiene una relacién
sinérgica para proveer un textit econémico con resistencia excepcional, suavidad y
de combustion lenta. la cual en caso de incendio. la tela se carboniza, pero atn
asi retiene su integridad estructural debido a la incorporacioén de la fibra para-
amida.

La estructura en capas del componente del articulo para ropa de cama no
tejido de combustion lenta conduce a la calidad estética del articulo. Tipicamente,
la fibra para-amida, agrega decoloracion a la tela, impartiendo una tonalidad
amarillenta indeseable. Sin embargo, la falta de fibra para-amida en la primera
capa, la cual esta en la parte superior de la segunda capa, encubre la
decoloracion de la segunda capa. Opcionalmente, la construccion puede
comprender tres 0 mas capas, en donde las capas adicionales pueden escogerse
de telas no tejidas, tejidas y/o capas de soporte, tales como telas de soporie.

La primera y la segunda capas del componente del articulo para ropa de
cama no lejido de combustion lenta estan en yuxtaposicion y son
hidroenmarafiadas posteriormente para formar un texti compuesto
estructuralmente estable. Ademas, el textil no tejido puede ser hidroenmarafado
sobre una superficie foraminosa. incluidos, mas no limitados a un dispositivo de
transferencia de imagen tridimensional, estampado engofrado, correa de superficie
tridimensional o tambor perforado, realzando aiin mas la calidad estética de la tela
para una aplicacion de uso finat.



QOtras caracteristicas y ventajas de la presente invencién seran faciimenie
aparentes a partir de la siguiente descripcion detallada, los dibujos que le
acompanan y las reivindicaciones adjuntas.

Breve Descripcion de los Dihujos

La FIGURA 1 es una vista diagramatico del aparato utilizado de acuerdo
con la presente invencion con el fin de fabricar ia tela no tejida de combustién

lenta.

Descripcién Detallada

Si bien la presente invencion es susceptible de realizar en varias formas, en
los dibujos se muestra y se describira a continuacion, una realizacién actualmente
preferida. entendiéndose que la presente invencién debe considerarse como una
ejemplificacion de la invencion y su intencién no es la de limitar Ia invencion a la

realizacion especifica ilustrada.

El componente para articulos para ropa de cama de combustién lenta y
estructuralmente estable de la presente invencion, que comprende una tela no
tejida en capas. es econdmico, estructuralmente estable, suave y aun asi durable
y adecuado para varias aplicaciones de uso final. incluidos articulos para ropa de
cama tales como colchones, protectores de colchones, tejidos para colchones y
almohadas. edredones, cubrecamas, acolchados, sobrecamas, fundas, asi como
otros usos en el hogar, aplicaciones para ropa protectora, tapiceria y aplicaciones
de uso final industrial.

La Patente U.S. No. 3.485.706 otorgada a Evans. incorporada en este
contexto por referencia. describe procesos para efectuar hidroenmarafiado de
textiles no tejidos. Con referencia a la FIGURA 1, alli se ilustra un aparato para
practicar el presente método para formar un componente no tejido para articulos
para ropa de cama de combustion lenta y estructuralmente estable. Los
componentes fibrosos de liocélulas y modacrilicos son preferiblemente cardados y



cruzados por napas para formar la primer red precursora, designada (P), la cual es
consolidada por medio de energia hidraulica para formar un textil no lejido en

capas.

De acuerdo con la presente invencién, se puede formar una segunda red
precursora, designada (P'), en donde la segunda red precursora comprende una
mezcla de componentes fibrosos de liocélula, modacrilicos y para-amidas. Luego,
la segunda red precursora es colocada en yuxtaposiciébn a la primera red
precursora donde son unidas por medio de hidroenmaranado. Opcionalmente, la
primera y segunda redes juntas son enmaranadas adicionaimente sobre una
superficie foraminosa, incluido, mas no limitado a un dispositivo de transferencia
de imagen tridimensional, estampado engofrado, correa de superficie
tridimensional o tambor perforado. realzando adicionalmente la calidad estética de

la tela para una aplicacion de uso final en particular.

Dentro del alcance de la presente invencion esta que fibras adicionales de
combustion lenta pueden incorporarse bien sea en una o en ambas redes
precursoras; estas fibras incluyen. mas no se limitan a fibras de melamina, fibras

fendlicas tales como fibra Kynol™

de American Kynol. Inc, fibras de poliacrilonitrilo
preoxidadas tales como fibra Panox®, marca registrada de R.K. Textiles

Composite Fibres Limited.

La FIGURA 1 ilustra un aparado de hidroenmarafiado, el cual incluye una
superficie foraminosa de formado en forma de correa (12) sobre la cual se colocan
las redes precursoras (P) y (P') para enmarafiado o pre-enmarafnado por parte del
distribuidor (14).

E! aparato de enmararnado de la FIGURA 1 puede incluir opcionalmente. un
tambor de imagenes y patrones (18) el cual comprende un dispositivo de
transferencia de imagen tridimensional para estampar las imagenes y los patrones
de la red precursora levemente enmaraiada. El dispositivo de transferencia de
imagen incluye una superficie movil de estampado de imagenes la cual se mueve
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en relacion con una pluralidad de distribuidores de enmaranado (22) que actian
en cooperacidn con elementos tridimensionales definidos por la superficie de
estampado de imagenes del dispositivo de transferencia tridimensional para
estampar las imagenes y los patrones de la fela que se esta haciendo.

Ademas de la primera y segunda capas de la tela no tejida de combustion
lenta, también se contempla agregar una 0 mas capas suplementarias. las cuales
pueden incluir un tejido unido por hilado. En general, la formacion de redes
precursoras de filamento continuc implican la practica del proceso de "unido por
hilado" Un proceso unido por hilado implica la provision de un palimero fundido, ef
cual es luego extraido bajo presion a través de un gran ndimero de orificios en una
placa conocida como tobera de hilatura o troquel. Los filamentos continuos
resultantes son templados eslirados por una serie de métodos, tales como
sistemas de guia-hilos ranurazas, pistolas atenuadoras o rodillos Godeo. Los
filamentos continuos son recogidos como una red sueita sobre una superficie
foraminosa mdvil. tal como un a correa transportadora de tela metalica. Cuando
mas de una tobera de hilatura es utilizada en linea con el fin de formar una tela
multicapa. las redes subsiguientes son recogidas en la superficie mas superior de
la red formada previamente. También, la adicion de una tela de filamento continuo
puede incluir las telas formadas de filamentos que tengan un nano-denier, segun
se describe en las Patentes U.S. Nos. 5.678,379 y 6,114,017 ambas incorporadas
en este contexto por referencia. También ademas, la tela de filamento continuo
puede formarse a parir de un entremezclado de filamentos convencionales y

nano-denier.

Se ha contemplado que la tela no tejida de la presente invencién tenga una
capa fundida por soplado. Ei proceso de fusiébn por soplado es un medio
relacionado con el proceso de union por hilade para formar una capa de una tela
no tejida. Nuevamente, un polimero fundido es extraido a presidn a través de
orificios en una tobera o troquel. Aire a alta velocidad golpea y arrastra los
filamentos a medida que salen del troquel. La energia de este paso es tal que el



didmetro de Ios filamentos formados se reducen considerablemente y son
fraccionados de modo que se produzcan microfibras de longitud finita. Esto se
diferencia del proceso de unién por hilado mediante el cual se preserva fa
continuidad de los filamentos. El proceso para formar una tela de una sola capa o
multicapas es continuo, es decir, los pasos del proceso son ininterrumpidos desde
la extrusién de los filamentos para formar la primera capa, hasta que la red unida
es enrollada en un rodillo. Los métodos para producir estos tipos de telas se
describen en la Patente U.S. No. 4,041.203. También se pueden utilizar telas de
nano fibras y se representan en las Patentes U.S. Nos, 5,678,379 y 6,114,017,
ambas incorporadas en este contexto por referencia. El proceso de fusién por
soplado, asi como el perfile transversal de la microfibra fundida por soplado, no es
una limitacion critica para la practica de la presente invencion.

De acuerdo con la presente invencidn, el componente para ropa de cama
no tejido, de combustion lenta y estructuralmente estable, puede comprender una
capa de pelicula. Una practica muy conocida es la formacion de peliculas de
espesor finito de polimeros termoplasticos. indicados como capas de substrato
fuerles y durables. Las peliculas de polimero termoplastico pueden hacerse bien
sea por dispersion de una cantidad de polimero fundido en un molde que tenga las
dimensiones del producto final deseado, conocida como pelicula fundida, o
forzando continuamente el polimero fundido a través de un troquel, conocida como
pelicula extrudida. Las peliculas extrudidas de polimero termoplastico pueden
hacerse de modo que la pelicula sea enfriada y luego enrollada como material
terminado, o dispensada directamente en un material de substrato secundario
para formar un material compuesto que tenga el rendimiento tanto de substrato

como de capa de pelicula.

Las peliculas extrudidas pueden hacerse de acuerdo con el siguiente
proceso representativo de extrusion directa. Se mezcla y se dosifica material que
comprenda al menos una cargadora con tolva para lasca de polimero
termoplastico y opcionalmente. una para aditivo granulado en la resina del



vehiculo termoplastico, alimentado en taladros de velocidad variable. Los taladros
de velocidad variable transfieren cantidades predeterminadas de lascas de
polimero y de granulos aditivos en una tolva de mezclado. La tolva de mezclado
contiene un impulsor de mezclado para realzar la homogenicidad de la mezcla.
Los sistemas volumétricos basicos como los descritos son un requisito minimo
para mezclar correctamente el aditivo en el polimero termoplastico. La mezcla de
la lasca del polimero y el granulo de aditivo es alimentada en un extrusor
multizona. Una vez se haga la mezcla y la extrusion del extrusor multizona, el
compuesto de polimero es transportado por una tuberia de polimero caliente hasta
el cambiador de estampado, donde se emplean laminas rompedoras con
diferentes mallas de estampado para retener las lascas de polimero semifundido u
otro desecho macroscopico. El polimero mezclado es luego alimentadc en una
bomba de fundicién, y luego en un bloque de combinacién. El bloque de
combinacién permite que se extrudan placas multiples de pelicula, siendo las
capas de pelicula bien sea de la misma composicién o alimentadas de diferentes
sistemas tal como se describe arriba. El bloque de combinacién es conectado a un
troquel de extrusion, el cual es colocado en orientacion a lo alto de modo que la
extrusion de la pelicula fundida sea depositada en un punto de sujecién entre un

cilindro estirador trasero y un cilindro de fundicion.

Ademas. junto con el laminado de filamento continuo descrito se pueden
utilizar peliculas respirables. Las peliculas monoliticas, tal como se describe en la
Patente U.S. No. 6,191.211 y las peliculas microporosas, como las que describe la
Patente U.S. No. 6.264,864, ambas patentes incorporadas en este contexto por
referencia, representan los mecanismos para formar este tipo de peliculas
respirables.

EJEMPLO

Segun la presente invencion, la Muestra A comprende una primera capa de
60% de fibras liocélulas de longitud discontinua Tencel® (Tencel® es una marca
registrada de Courtaulds Fibres (Holdings) Limited y 40% de fibras modacrilicas

q



PBX® (PBX® es una marca regisirada de Kaneka). con un peso base de
aproximadamente 2,0 oz/yd® y una segunda capa que comprende una mezcla de
42% de fibras liocélula Tencel®, 37% de fibras modacrilicas PBX®. y 21% de
fioras para-amidas Twaron® (Twaron® es una marca regisirada de Enka B.V.
Corporation). con un peso base de aproximadamente 4.0 oz/yd’. Las capas
fueron consolidadas en una tela compuesta no tejida de combustion lenta por
medio de hidroenmaraiadoc. Luego. la tela compuesta fue avanzada sobre un
dispositivo de transferencia de imagen tridimensional con el fin de impartir un
patron tridimensional a la tela. La Tabla 1 muestra los resultados de la prueba
fisica de la tela arriba mencionada. La Tabla 2 comprende los resuliados de la
prueba fisica para un componente de combustion lenta hecho segtin la presente

invencion.



TABLA 1

Composicion e | _ . MuestraA ___.j
- e ITD e m—oibviee . Tricot |
] _Peso | ___ 4Bpzlyd

e eieeevw._ .Grarel ___ = _ _44mis
.. Tensile MD-peak (ASTM D-5035) 80 g/cm ]
Tensile CD-peak _ 48 g/cm _ ;
MD. Elong. o 2022% _ _ . |
CD Elong. _ 94.4% L
Elmendorf Tear-MC (ASTM D-5734) ~3178g
__ _Elmendorf Tear CD 20879 I
Permeabilidad de aire (ASTM D-737) _ . . 147¢m X
.- hbsoencia  _ ___ | 7seqg __ __
Encogimiento térmico. MD (FNA-LB-WI-GL-136) | -1.0 ]
'Encogimiento térmico. CD i -0 ]

. ...Quema Vert. modificada

. ___Prueba de llama BFT . 17.1 _




TABLA 2
Cara 61% Tencel®
H215 968
1,5pfx1.5"/39% PBX®
2.0 dpfx2”, reves 42%
o Panox® SM C051 SSC
Composicion 2dpix" /1 35% PBX® 2.0
dpfx2" 123% Tencel®
o L o H215 968 1.5 dpfx1.5"
_1ITD i .. ._JThncot _

__Peso | = ozyd2 = __ | . __ 85 _

_ Granel ~_ mils.1capa | 3% |
Tensile MD-peak =~ | ofbs | . __66 :
Tensile CD-peak ' lbs ol . . 44

Md Elong ' % 34

CD Elong % 92 ~
ElmendorfTear-MD_ | _ _ _gramos _ _ | 2192
Elmendorf Tear-CD __ gramos 3515
Permeabilidad deaire | =~ _ _cm ____ = | | 151
Encogimiento térmico, % @ 140C/1.5 min -1.0

. MD . TR S e
Encogimiento térmico CD %@ 140C1A5min | 0
TB604 _ | % pérdida peso _ 0.9 ]

De lo anterior se observara que se pueden hacer varias modificaciones y
variaciones sin salirse del verdadero espiritu y alcance del concepto novedoso de
la presente invencidn. Debe entenderse que no existe ni se debe inferir ninguna
limitacién con respecto a las realizaciones especificas que se ilustran en esta
invencion. La descripcion anterior pretende cubrir, por medio de las
reivindicaciones adjuntas, todas las modificaciones que caigan dentro del alcance
de las mismas.



REIVINDICACIONES:

1. Un articulo para ropa de cama que comprende un componente no
tejido de combustién lenta y estructuraimente estable, en donde dicho componente
comprende una primera capa y una segunda capa: dicha primera capa comprende
una mezcla de fibra liocélula y de fibra modacrilica, y dicha capa comprende una
mezcla de fibra de liocélula y fibra modacrilica, y fibra para-amida, mediante lo
cual dichas primera y segunda capas son hidroenmarafiadas para formar dicho

componente.

2. Un articulo para ropa de cama que comprende un componente no
tejido de combustidn lenta y estructuralmente estable segun la reivindicacién 1, en
donde dicho componente es seleccionado del grupo compuesto por acolchado,
edredon, cubrelecho, sobrecama. © una combinacién de lo mismo.

3. Un arliculo para ropa de cama que comprende un componente no
lejido de combustion lenta y estructuralmente estable segiin la reivindicacion 1. en

donde dicho componente es un colchdn.

4. Un articulo para ropa de cama que comprende un componente no
tejido de combustion lenta y estructuralmente estable segun la reivindicacion 1, en
donde dicho componente es un protector de colchén.

5. Un articulo para ropa de cama que comprende un componente no
tejido de combustién lenta y estructuralmente estable segun la reivindicacion 1, en
donde dicho componente es una funda para almchada.

6. Un articulo para ropa de cama que comprende un componente no
tejido, de combustion lenta. estructuralmente estable y con imagen tridimensional.
en donde dicho componente comprende una primera capa y una segunda capa:
dicha primera capa comprende una mezcla de fibra liocélula y fibra modacrilica, y
dicha segunda capa comprende una mezcla de fibra liocélula. fibra modacrilica y



a

fibra para-amida, mediante lo cual dichas primera y segunda capas son oy
a
hidroenmaranadas sobre un dispositivo de transferencia de imagen tridimensional -/

para formar dicho componente.
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Traduccidn jigl No. 10.44

Traspas

Serie No. 10/794,315 Radicado el

Por el pago de Un Ddélar y otro pago bueno y oneroso, cuyo recibo se adjunta por
el presente, todos los derechos, titulos e intereses en la invencion o mejoras de
los suscritos en la invencién Articulos para cama de combustion lenta
estructuraimente estables [Structurally Stable Flame Retardant Bedding Articles] y
en la solicitud de Certificacion de Patente de los Estado Unidos para la misma,
hechas por los suscritos al mismo tiempo de este traspaso, y en cualquier re-
emision o extension de Certificaciones de Patente que se puedan otorgar en dicha
solicitud son traspasados por los suscritos a Polymer Group, Inc., una sociedad
de Delaware, con oficinas situadas en 4838 Jenkins Avenue, North Charloston.
South Carolina 29408, v a los sucesores, representantes legales cesionarios de
Polymer Group Inc., (referidos colectivamente como la Cesionaria) y el
Comisionado de Marcas y Patentes queda autorizado y los suscritos le solicitan
expedir dichas Certificaciones de Patente a dicha Cesionaria.

Por dicha conslderacion, los suscritos acuerdan por el presente, a solicitud de
dicha Cesionaria, hacer los juramentos o declaraciones necesarios e indicados
relacionados con dicha solicitud o requeridos para la presentar o adelantar
cualquier solicitud divisional o de continuacién, o para presentar o adelantar
cualquier solicitud para la re-expedicién o extensién de cualquier Certificacion de
Patente que pueda otorgarse sobre dicha invencidn y mejoras que dicha
Cesionaria considere necesarias o convenientes, y por dicha consideracion los
suscritos acuerdan ademés, a solicitud de dicha Cesionaria, en caso de dicha
solicitud o cualquier division de la misma, o Certificaciones de Patente que se
expidan sobre la misma, o cualquier re-expedicion o solicitud para la re-expedicién
de la misma, que implique Interferencia, cooperar hasta la mejor de las
capacidades de los suscritos con dicha Cesionaria en los asuntos relacionados
con la elaboracion y celebracién de la declaracién preliminar y entregar y producir
evidencia que respalde los mismos, y ademads hacer, a dicha solicitud, todos los
actos afirnativos con el fin de obtener dichas Certificaciones de Patente e investir
todos los derechos que se traspasan por medio de este documento a dicha
Cesionaria, tan plena y totalmente como si los suscritos hubieran gozado de los
mismos si este traspaso y venta no se hubiera hecho. Y por dicha consideracion,
todo el derecho, titulo e interés en dicha invencion o mejoras, incluidos todos los
derechos de prioridad, y el derecho a reclamar derechos de prioridad y los
privilegios y beneficios de los mismos, incluidos aquellos bajo la Convencion
Internacional, y otras Convenciones, y el derecho a radicar solicitudes de patente
en nombre de dicha Cesionaria para dicha invencién o mejoras en todos los
palses del mundo, por el presente quedan cedidos y conferidos a dicha Cesionaria
por parte del suscrito. Los suscritos acuerdan ademas, a solicitud de dicha
Cesionaria, suscribir todos los documentos que el suscrito deba hacer en relacion

Marfa Mercediy Oficocces T
%‘, Traductors Jurameniady
Resolucidn 106G7/51 Anjusticin



ion Oficial No. 10.44,

con todas las solicitudes de Certificaciones de Patente extranjeras para lo mismo,
incluido proseguir y suscribir todos los documentos necesarios para conferir en
dicha Cesionaria el titulo en dichas solicitudes y patentes extranjeras. Los
suscritos acuerdan ademas, por dicha consideracién, a solicitud de la Cesionaria,
hacer prontamente todos los actos licitos que dicha Cesionaria considere
necesarios o0 aconsejables en relacién con el mantenimiento, mérito ejecutorio o
traspaso de las concesiones resultantes de dichas Certificaciones de Patente en
los Estados Unidos o en otros paises. Se acuerda que dichos actos licitos
incluyen, mas no se limitan a tomar juramentos, rendir declaraciones, otorgar
poderes, cesiones y otros documentos y dar testimonio.

Los abogados registrados en dicha solicitud de patente quedan autorizados y el
solicitante les solicita incluir en este Traspaso la fecha y el nimero de serie en los
espacios que se proveen para tal fin.

Firma Herbert Hartgrove

Suscrito hoy 23 de febrero de 2004

Estado de North Carolina

Condado de Sampson - Juramentado y suscrito

El 23 de febrero de 2005, Herbert Harigrove comparecidé ante mi, una Notaria
Publica en y para el Estado y Condado arriba mencionados, y reconocié que él

mismo fimé y ejecutd el documento de Traspaso adjunio de manera libre y
voluntaria para los fines y usos que se expresan alll.

Firma: Debbie J. Johnson
Mi comisién vence el 10-08-2008

LR B AN

Firma Gregory Rabon

Suscrito hoy 20 de febrero de 2004

Estado de North Carolina
Condado de Sampson - Juramentado y suscrito

Ei 20 de febrero de 2005, Gregory Rabon comparecié ante mi, una Notaria
Publica en y para el Estado y Condado arriba mencionados, y reconocié que él
mismo fimd y ejecuté el documento de Traspaso adjunto de manera libre y
voluntaria para los fines y usos que se expresan alll.

Fimna: Debbie J. Johnson
Mi comisién vence el 10-08-2008

Traductora Iurameqt:fda N
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(Firma) Russell Tindall
Suscrito hoy 18 de febrero de 2004.

Estado de North Carolina

Condado de Tiedell - Juramentado y suscrito

El 18 de febrero de 2005, Russell Tindall comparecié ante ml, una Notaria Publica
en y para el Estado y Condado arriba mencionados, y reconocié que &l mismo

fimo y ejecutd el documento de Traspaso adjunto de manera libre y voluntaria
para los fines y usos que se expresan alll.

Firma: Christiy L. Stoole
Mi comisién vence el 5 sept. 2006

L B N R R

Por el presente certifico que la copia adjunta es una copia fiel de los documentos de

Traspaso entregados a la Oficina de Marcas y patentes de los Estados Unidos para la
solicitud U.S Serie No. 10/794.315.

(FIRMA) Stephen D. Geimer

Suscrito hoy, 11 de septiembre de 2006

LEGALIZACIONES

35672

Estado de Maryland, Condado de Anne Arundel:

Yo, Robert P. Duckworth, Secretario de la Corte de Circuito del Condado de Anne
Arundel, Maryland, una Corte de Registro, certifico que: AHMAD MISKI fue
comisionado/nombrado y calificado como Notario Piblico para una vigencia que
comenzd el 5 de mayo de 2005.

En Testimonio de lo cual, firmo y estampo el sello de esta Corte, hoy 5 de mayo de
2005.

Traductora Juramentada

4 j Maria Mercedes OTicoeched T
Resclucion 10607/81 Minjusticia



™ Traduccién Oficial No. 10.443 ,&

FIRMA: Robert P. Duckworth, Secretario — (SELL.O IMPRESO) ‘K
Secretario de la Corte de Circuito del Condado de Anne Arundel, Maryland

LEGALIZACIONES |

El Estado de Maryland

Oficina del Secretario de Estado
APOSTILLE
(Convention de La Haye du 5 octobre 1961)

I Pais: Estados Unidos de América
Este documento piblico

2. fue suscrito por _Robert P. Duckworth

3. quien actia en capacidad de: Secretario de la Corte de Circuito del
Condado de Anne Arundel

4. _llevael sello de La Corte de Circuito del Condado de Anne Arundel
Certificado
4, en Andpolis. Maryland. 6. hoy 11 de septiembre de 2006

7. por el Sceretario de Estado de Maryland

8. No. 183449

9. Sello DE OBLEA 10. Firma
(Ilegible)
Secretario de Estado

LA ANTERIOR ES UNA TRADUCCION FIEL Y COMPLETA DE LA CUAL SE DEJA COPIA EN LOS ARCHIVOS
DE LA CALLE 84 NO. 18-38 (OF. 201) PARA SU CONFRONTACION. TEL. 218 1007 - 623 3301

MARIA MERCEDES URICOECHEA T.
C.C. 41.319.274 BOGOTA
TRADUCTORA/INTERPRETE OFICIAL
RES. 10607 DEL 31 DE DBRE/8I, MINJUSTICIA

FIN DE LA TRADUCCION OFICIAL NO. 10.443

Traductora Jurnmentada
Resolucion 10607/81 Minijusticia



The State of Maryland

Office of the Secretary of State

Apostille

(Convention de La Haye du § Ocsobre 1961)

1. Country: United States of America
This public document

2. has been signed by Robert P. Duckworth
3. acting in the capacity of Clerk of the Circuit Court for Anne Arundel County
4. bears the seal/stamp of the Clircuit Court for Anne Arundel County

Certifled
5. at Annapolis, Maryland
6. the 11th day of September, 2006
7. by The Secretary of State of Maryland
8. Seal
9. Signature
Secretary of State

No. 183449
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State of Maryldnd Anne Arundel County, Sct. A >

. ) \
I, ROBERT P Ducxwon'ru, Clerk of the Circuit Court for Anne Arundel‘County,
Maryland, a court of record, do ‘hereBy certify that Abmad Mlskl was &*, |

comm:ss:oned/appomted and qualified Notary Public comencmg on the Sth day of
May, 2005. : . et

In Tesumony Whereof, I have hereunto set my hnm_i and aﬂixed ithe
seal of the court this 11th day of September, 2006. e :

%PW

. Robert.P. Dickworth, Clerk
Clrcunt Court for Anne Arundel Countyf,'Maryland




| hereby certify the attached to be a true copy of the Assignment documents recorded in

the United States Patent and Trademark Office for U.S. Serial No. 10/794,315.

4
)Yy SR

SEP 11 2006

Stephen D. Geimer

A
Executed this 7 day of ,2008.

My Conmmission Explres
05/01/2009
State of lllinois )
) 88.
County of Cook )
P4 r-7 ]
On \o1 . 2006, Stephen D. Geimer, appeared before me, a Notary

Public, in"and for the State and County aforesaid, and acknowledged that he freely and
voluntarily subscribed and executed the foregoing Assignment for the purposes and uses

therein expressed.

Howw 4. Sandtces)

Notary Public

My Commission Expires: a;&%d 6-:1 01_00 q

(SEAL) A FICIAL SEA
N RSON
uo-rmvmﬁ-snnéo:mm

MY COMMIBSION EXPIRES 4309




UNITED STATES PATENT AND TRADEMARK OFFICE PRI 2030 1

UNOER SECRETARY oF COMMERCE FOR INTELLECTUAL PROPERTY AMD
DIRECTOR OF THE LNITED STATES PATENT AND TRADEMARK OFFic2

SEPTEMBER 01, 2004
emas A 0 R 0

WOOD, PHILLIPS, KATZ, CLARK & MORTIMER d ]
F. WILLIAM MCLAUGHLIN 102693808A
CITICORP CENTER, SUITE 3800
500 WEST MADISON STREET
CHICAGO, IL 60661-2511

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF.
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE FEVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 7Q03-308-~9723.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK QFFICE,
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-~4, 1213 JEFFERSCN DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231.

RECORDATION DATE: 03/05/2004 ' REEL/FRAME: 015059/0793
NUMBER O_F PAGES: 7
BRIEF: ASSIGNMENT OF ASEIGNOR’'S INTEREST (SEE DOCUMENT FOR DETAILS).

ASSIGNOR:
HARTGROVE, HERBERT DOC DATE: 02/23/72004

ASSIGNOR:
RABON, GREGORY DOC DATE: 02/20/2004

ASSIGNOR:
TINDALL, RUSSELL DOC DATE: 02/18/2004

ASSIGNEE:
POLYMER GROUP, INC.
4838 JENKINS AVENUE

NORTH CHARLESTON, SUUTH CAROLNA ﬂ Eg Biy B
29406
EP 0 8 7104
0 PHLLps, .y
o,

P.0. Box 1450, Alexandria, Virginia 223131450 - Www USPTO OOV



015059/0793 PAGE 2

SERIAL NUMBER: 10794315 FILING DATE: 03/05/2004
PATENT NUMBER: ISSUE DATE:
TITLE: STRUCTURALLY STABLE FLAME. RETARDANT BEDDING ARTICLES

JEFFREY OLSEN, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS
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| 03-15-2004 65 @
Comparable 1o Prm PTO-1595 RECORDATE ‘W“‘I““Iﬂﬂﬂw U.5. Deparment of Commerce

eI e P 102693808 Pa o Trdenas Offs

TO: . Mafl Stop Assignments, Director, U.S. Patent & Trademark Office, P.O. Box 1450, Alexandrin, VA zzm-mng
Please record the aitached original document(s) or copy(les).

1. Name of conveying party(les) and execution date: 2. Name and address of recelving party(les):

9 U.S.‘

Execution Dalc | Name:______Polymer CGroup. Inc,
Hartgrove, Herbert 23 February 2004 : 4,

Rabon, Gregory 20 February 2004
Tindall, Russell 18 February 2004 | City:________North Charleston
State: . South Caroling
Zip: 29406

Additional name{s) of conveying party(ies) atiached? Additional name(s) address(es) attached?
D Yes @ No 0 Yes & No.

LA L

i

&

g
ST

3. Nature of conveyance:

@ Assignment O Merger

g Security Agreement @ Change of Name
a Other: ]

.4. Application number(s) or patent number(s):
If this document is being filed together with a new application, the execution date of the lpphcnhon is:

March 3, 2004
A, Patent Application Nnmber(s) ({3 I 5 B Patent Number(s):
Addmonll numbers attached: O Yes B No
5. Name and address of party to whom
correspondence concerning document should be 6. Total number of applications and patents involved: ]
mailed: .
Wood, Phillips, Katz, Clark & Mortimer
Citicorp Center, Suite 3800 7. Toml Fee (37CFR34I) .......ccvvvvnines 38000
/ 500 West Madison Street a Encloged
icago, Illinois 60661- a
l(;.'hh;::o(; 1:;%’:6—18(!1) 2311 [ ] Authorized to charge Deposit Account
&
DO NOT USE THIS SPACE

9. SIGNATURE

F. William McLaughlin, 32,273 March 5, 2004
Name of Person Signing Date

Tota) number of pages including cover sheet, M ent, and documenis: six (6)




Assignment

Serial No.: Filed:

In Constderation of One Dollar and other good and valuable considerations, the receipt of
which is hereby acknowledged, the entire right, title and mterest m thei lnventlon or
improvements of the undersigned in St all 2 Fle ot A

and in the application for Letters Patent of the Umted States therefor. executed by the
undersigned concurrently herewith, and in any reissue or extension of any Letters Patent that
may be granted upon said application are hereby assigned by the undersigned to Polymer
Group, Inc, a Relaware corporation, having offices at 4838 Jenkins A venue, North
Charleston. South Carolina 29406 and the successors, legal representatives and assigns of
Polymer Group. Inc, (hereinafter collectively called seid Assignee), and the Commissioner of
Patents and Trademarks is hereby authorized and requested by the undemgned to issue said
Letters Patent to said Assignee.

For sald considerations it is hereby agreed by the undersigned, upon the request of said
Assignee, to execute any necessary and proper oaths or affidavits relating to said application or
required for the filing or prosecution of any divisional or continuing application thereof or for the
filing or prosecution of any application for the reissue or extension of any Letters Patent that may
be granted on said invention or improvements that said Assignee may deem necessary or
expedient, and for the said considerations it is further agreed by the undersigned, upon the
request of said Assignee, in the event of said application or any division thereof, or Letters Patent
issued thereon, or any reissue or application for the reissue thereof, becoming involved in
Interference, to cooperate to the best of the ability of the undersigned with said Assignee in the
matters of preparing and executing the preliminary statement and giving and producing evidence
in support thereof, and further to perform, upon such request, any and all affirmative acts to
obtain said Letters Patent and vest all rights therein hereby conveyed in the said Assignee as fully
and entirely as the same would have been held and enjoyed by the undersigned if this assigriment
and sale had not been made. And for the said considerations the entire right, title and interest in
szid invention or improvements, including all priority rights, and the right to claim priority rights
and the privileges and benefits thereof, including those under the International Convention, and
all other Coriventions, and the right to file applications for patent in said Assignee's own name
for said invention or improvements in each and every country of the world are hereby assigned

- and granted by the undersigned to said Assignee. It is further agreed by the undersigned, upon

the request of said Assignee, to execute any and all documents that shall be required of the
undersigned to be executed in connection with any and all applications for foreign Letters Patent
therefor, including the prosecution thereof, and to execute any and all documents necessary to
invest title in said foreign applications and patents in said Assignee. The undersigned also
further agrees, for the said considerations, upon the request of said Assignee, to promptly
perform all lawful acts deemed by said Assignee to be necessary or advisable in connection with
maintaining, enforcing, or transferring the resulting grants of said Letters Patent in the United
States or foreign countries. It is agreed that such Iawful acts include, but are not limited to,
taking oaths, executing declarations, powers, assignments and other papers and giving testimony.

Page 1 of 3
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Serial No.: Filed:

The attomneys of record in such application for patent are hereby authorized and requested by
the undersigned to insert in this Assignment the date and serial number thereof in the places

provided therefor.

Herbert Hartgildve

Executed this 39 day of _Fgﬁmm,(_,zm
State of_m&rﬂ_cﬂﬁbu&ﬂ-_)

County of, _Sﬂ‘mgﬁoﬂ )

- Oon_tER 23 rd 2004, Herbert Hartgrove sppeared before me, a Notary

Public, in end for the State and County aforesaid, and acknowledged that he/she freely and
voluntarily subscribed and executed the £o'regomg Assignment for the purposes and uses therein

expressed.

_vbds %gi@mn
(SEAL) ) . Hlotabf Public

My Commission Bxpires;_/0 = 0%~ 2008

s an
{ Gregory Rabon
Executed this 30 day ofﬂﬂﬂ&m,t_.zom.
State of_MdBIH_CAMA__)
County of_SAmo<ON )
On__EeB 204h ,2004, Gregorv Rabon appesred before me, & Notary Public, in

and for the State and County aforesaid, and acknowledged that he/she freely and voluntarily
subscribed and executed the foregoing Assignment for the purposes and uses therein expressed.

(SEAL) _ tary Public
My Commission Expires;___{0 ~08-200g

Page 2 of 3



Serial No.: Filed:
Russell Tindall
Executed this _ __ day of . 2004,
State of )
) s8.
County of_ )
On , 2004, Russe]] Tindall sppeared before me, & Notary Public,

in and for the State and County aforesaid, and acknowledged that he/she freely and voluntarily
subscribed and executed the foregoing Assignment for the purposes and uses thercin expressed.

(SEAL) ' Notry Public

My Commission Expires:

* & & ok

Executed this day of , 2004,

Stute of )
) ss.
County of, )
" On , 2004, appeared before me, 2 Notary Public, in and for the

State and County aforesaid, and acknowledged that he/she freely and voluntarily subscribed and
executed the foregoing Assignment for the purposes and uses therein expressed.

(SEAL) Notary Public

My Commission Expires:

Page3of 3
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Assignment

Serial No.: Filed:

In Consideration of One Doller and other good and valusble considerations, the receipt of
which is hereby acknowledged, the entire right, title and jnterest in the invention or
improvements of the undersigned in Fla

and in the application for Letters Patent of the United States therefor, executed by the
undersigned concurrently herewith, and in eany reissue or extension of any Letters Patent that
may be granted upon said application are hereby assigned by the undersigned to Polymer
Group, Inc. 8 Delaware corporation, having offices at 4838 Jenking Avenue, North
Charleston, South Carolina 29406 and the successors, legal representatives and assigns of
Polymer Group, Inc. (hereinafter collectively called said Assignee), and the Commissioner of
Patents and Trademarks is hereby anthorized and requested by the undersigned to issue said
Leters Patent to said Assignee.

For sald considerations it is hereby agfeed by the undersigned, upon the request of said
Assignee, to execute any necessary and proper oaths or affidavits relating to seid application or
required for the filing or prosecution of any divisional or continuing application thereof or for the
filing or prosecution of any application for the reissue or extension of any Letters Patent that may
be granted on said invention or improvements that said Assignee may deem necessary or
expedient, and for the said considerations it is further agreed by the undersigned, upon the
request of said Assignee, in the event of said application or any division thereof, or Letters Patent
issued thereon, or any reissue or application for the reissue thereof, becoming involved in
Interference, to cooperate to the best of the ability of the undersigned with said Assignee in the
matters of preparing and executing the preliminary statement and giving and producing evidence
in support thereof, and further to perform, upon such request, any and all affirmative acts to
obtain said Letters Patent and vest all rights therein hereby conveyed in the said Assignee as fully
and entirely as the same would have been held and enjoyed by the undersigned if this assignment
and sale had not been made. And for the said considerations the entire right, title and interest in
said invention or improvements, including all priority rights, and the right to claim priority rights
and the privileges and benefits thereof, including those under the International Convention, and
all other Conventions, and the right to file applications for patent in said Assignee's own name
for said invention or improvements in each and every country of the world are hereby assigned
and granted by the undersigned to said Assignee. It is further agreed by the undersigned, upon
the request of said Assignee, to execute any and all documents that shall be required of the
undersigned lo be executed in connection with any and all applications for foreign Letters Patent
therefor, including the prosecution thereof, and to execute any and all documents necessary to
invest title in said foreign applications and patents in said Assignee. The undersigned also
further agrees, for the seid considerations, upon the request of said Assignee, to promptly
perform all [awful acts deemed by said Assignee to be necessary or advisable in connection with
maintaining, enfarcing, or transferring the resulting grants of said Letters Patent in the United
States or foreign countries. It is agreed that such lawful acts include, but are not limited to,
taking oaths, exccuting declarations, powers, assignments and other papers and giving testimony.

Page 1 of 3
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Assignment

Serial No.: Filed:

In Consideration of One Dollar and other good and valuable considerations, the receipt of
which is hereby acknowledged, the entire right, title and interest in the invention or
improvements of the undersigned in Structurally Stable Flame Retardant Bedding Articles
and in the application for Letters Patent of the United States therefor, executed by the
undersigned concurrently herewith, and in any reissue or extension of any Letters Patent that
may be granted upon said application are hereby assigned by the undersigned to Polymer
Group, Inc, & Delawpre corporation, having offices at 4838 Jenkins Avepue, North
Charleston. South Carolina 29406 and the successors, legal representatives and assigns of
Polymer Group, Inc, (hereinafter collectively called said Assignee), and the Commigsioner of
Patents and Trademarks is hereby authorized and requested by the undersigned to issue said
Letters Patent to said Assignee.

For said consideratfons it is hereby agreed by the undersigned, upon the request of said
Assignee, to execute any necessary and proper oaths or affidavits relating to said application or
required for the filing or prosecution of any divisional or continuing application thereof or for the
filing or prosecution of any application for the reissue or extension of any Letters Patent that may
be granted on said invention or improvements that said Assignee may deem necessary or
expedient, and for the said considerations it is further agreed by the undersigned, upon the
request of said Assignee, in the event of said application or eny division thereof, or Letters Patent
issued thereon, or any reissue or application for the reissue thereof, becoming involved in
Interference, to cooperate to the best of the ability of the undersigned with said Assignee in the
matters of preparing and executing the preliminary ststement and giving and producing evidence
in support thereof, and further to perform, upon such request, any and all affirmative acts to
obtain sajd Lefters Patent and vest all rights therein hereby conveyed in the said Assignee as fully
and entirely as the same would have been held and enjoyed by the undersigned if this assignment
and sale had not been made. And for the said considerations the entire right, title and interest in
said invention or improvements, including all priority rights, and the right to claim priority rights
and the privileges and benefits thereof, including those under the International Convention, and
all other Conventions, and the right to file applications for patent in said Assignee's own name
for said invention or improvements in cach and every country of the world are hereby assigned
and granted by the undersigned to said Assignee. It is further agreed by the undersigned, upon
the request of said Assignee, to execute any and all documents that shall be required of the
undersigned to be executed in connection with any and all applications for foreign Letters Patent
therefor, including the prosecution thereof, and to execute any and all documents necessary to
invest title in said foreign applications and patents in said Assignee, The undersigned also
further agrees, for the said considerations, upon the request of said Assignee, to promptly
perform all lawful acts deemed by said Assignee to be necessary or advisable in connection with
maintaining, enforcing, or transferring the resulting grants of said Letters Patent in the United
States or foreign countries. It is agreed that such lawful acts include, but are not limited to,
1aking oaths, executing declarations, powers, assignments and other papers and giving testimony.

Page 1 of 3
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Serial No.: Filed:

The attorneys of record in such application for patent are hereby authorized and requested by
the undersigned to insert in this Assignment the date and serial number thereof in the places
provided therefor.

Herbert Hartgrove
Executed this day of 2004,
State of )
) 8.
County of_ )
On ,2004, Herhert Hartergve appeared before me, a Notary

Publie, in and for the State and County aforesaid, and acknowledged that he/she freely and
voluntarily subscribed and executed the foregoing Assignment for the purposes and uses thergin

expressed.

(SEAL) . . Notary Public

My Commission Expires:

Y
Gregory Rabon

Executed this day of 2004,

State of_ )
) ss.

County of )
On ,2004, Gregory Rabon appeared before me, a Notary Public, in

and for the State and County aforesaid, and acknowledged that he/she freely and voluntarily
subscribed and executed the foregoing Assignment for the purposes and uses therein expressed.

(SEAL) Notary Public

My Commission Eaxpires:;

TER
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Serial No.: Filed:

Rassell Tindall

Exccuted this /§ _day of_&(%__. 2004,
sweof Aovbin Cosalnia )
) ss.
County of “Tradll )

On J\ \‘?j __, 2004, Russell Tindall appeared before me, a Notary Public,
in artd for the State and County aforessid, end acknowledged that he/she freely and volunterily

subscribed and executed the foregoing Assignment for the purposes and uses therein expressed.

. "‘1]"..%0&

(SEAL) 0‘» Notary Public

My Commission Expires:_, et o5 20p¢a

LI B B ]

Executed this day of , 2004,

State of )
) ss.
County of )
On , 2004, appeared before me, 2 Notary Public, in and for the
State and County aforesaid, and acknowledged that he/she freely and valuntarily subscribed and
. executed the foregoing Assignment for the purposes and uses therein expressed.

(SEAL) Notary Public

My Commission Expires:

Page3of3
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PATENT COOPERATION TREA1 .

From the INTERNATIONAL SEARCHING AUTHORITY

To:

STHEPHEN D. GEIMER

WOOD, PHILLIPS, KATZ, CLARK & MORTIMER
500 WEBIT MADISON, SUITE 3800

CHICAGO, IL 60861-2562

PCT

NOTIFICATICN OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND

(PCT Ruls 44.1)

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, CR THE DECLARATION

Dare of malling . .
mmmﬂm

App

POLOMPION P —

lcant’s or agent’s file reference

FOR FURTHER ACTION Sco paragrapiu | and 4 below

Iniermtons} spplication No, Intcroational filing dats
PCTRIS05/00836 - {day/monii/year) 01 March 2003 (02.03.2007)
Applicanu

POLYMER GROUF,INC. <~

i

4.

Facaimile No. (703) 303-3230
Form PCT/ISA/220 (Jarmeary 2004)

X The applicant is hereby notified that the lmernational search regort and the wrilian opinion of the Intecvtions! Searching
Authority mve been established and ars tramamitied herewith,

Filing of anendments and seatamant noder Antide 19:
‘The appilcant is enitied, If be so wishes, 10 amsnd the claima of the Intermational application (sss Rule IGJ

Whea? The time limit for filing much amendments is narmally two months from the date of tranymiulal of the international
search report.

Where? Directly to the Inlernatiomel Boresu of WIPO, 34 chemin des Colombeites
1211 Guneva 20, Swizariapd, Facslmile No.: +4] 22 740 14 38

For mors desaflad instructions, ses the notes on the sccompanying sheet.

[  The appiicant is hersby notified that no intarsational search regort will be estabilshed and that the declaration under
Asttcle 17(2)(a) to that effect and the written opimion of tha Enternstional Ssarching Authorlty are tranamitied harewith,

[ ith regard to the protest agsins payment of (and additiona! fess) under Rule 40.%, the applleant is noeified that:

D the protest (ngether with the docicion thereon has been traosmitted to the Intesnational Buresu togelher with the
spplicant’s request o forward the taxte of both the procest and the deialon thereon o ths deslgoated Otficor.

po declsion has besn made yet on the protest; the applicant will be notified sa socn as & decision [s mado,

Remindery
Shortly sfter the cxpirstion of 19 months from the priority date, the Imemational application will be poblished by the Imernations)
Bureme. If the applicant wishes to avold or postpons publication, s notics of withdrawal of ths imarnational appileation, or of the
prorty clalm, oz reach the Tasmational Burean ay provided {n Rules 90505, 1 and 90bis.3, respectively. befre the comgletion of
the technica! preparaticre for imernstions? publitalion.

The spplicant may submit comments on en informa! basis on the writen opinlon of the Internationsl Semim; Authority o the
Imernationa] Buresu. The Intermational Buregu will send & copy of such comments to all designaied Offices unless an intamational
proliminary examinstian report has been or Ly 1o be cstablished. These comments would also be made svailebla to tha poblic but not
before the expimtion of 30 monihs from the prierity date.

Within 19 months fom the priority dale, bt oniy |n respect of wome designated Offices, & domand for Intemational prellminary
wosminstion must bo fled if the applicant wishes to portpone the woiry Into the natlonal phase vntl 30 months from the priority
dute (in sorm Officea oven fater); oiharwiss, the spplicant must, withta 20 menths from the priorlly dats, pecform the prascribed
acts for entry Into the natlonal phase befors thaee designated Offtees.

In respect of other designuted Offices, the time Mmit of 30 manths (or Ister) will apgly even if no demand s Oled within 19
moniba.

Sve the Annox to Foren PCT/IB/301 and, for detsils abeut the applicable tUms limits. Office by Office. e the PCT Applican’s
Gulds, Volume 11, Natipal Chapters and the WIPO Imternst ghe.

Name and gulling addreas of the ISA/ US Authorized offfeer

Madl Stop PCT, Attnr RA/US 6945 é
t:unl-lm for Putants Willlam Dbmn .

?.0. Box 1450
Aloxaadrls, Vigghtla 22313-1450 Telephone No. (571) 272-1600

{See noley on accomponylng lhnn



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)
Applicant's or agent’s flle refecence FOR FURTHER s8¢ Form PCT/IBAS220
PAIS044P3020 ACTION s woll az, whers applicable, iem S bolow.
Inrernational application No. International flling date (day/month/yaar) (BarBest) Priority Dae (day/menth/iysar)
PCT/US05/06836 92 March 2003 (02.03,2005) 03 March 2004 (03.03.2004)

Applicant
POLYMER GROUP, INC.

This fnternatiors] search report has been prepared by this Internationsl Searching Autharity and ia Lansmmed to the
ipplicant according to Article 18. A copy Is being tranamitied o the Internationsl Buresu.

This international search report congists of a total of sheets.

1t ig also accompanisd by a copy of each prior art documeat clled in this repoat,

6

-bl

.. D none of the figures is to ba published with the abstact.

Basls of the Report
a. Wih r-prd te the language. the infernat!ozul seerch was carcled om on the basls of the international spplication in the
language in which it wag flied, unless otharwise Indlcated onder this iwm.

The internationa) scarch was carried out on the basis of a translation of the Intecnational application
fornlshed to this Autharity (Rule 23.1(d}).

b.D With regard to any racleatide and/or amine add sequence disclosed in the internationa] applicetion, see Box No. 1.
D Certain clabms were fmmd onsearchable (See Box No. ID

D Unity of Invention Is lacking (Sec Aoz No. IT) |
With regard to the tile,

the text is approved as submited by the appiicant,
the toxt has besn extebiished by this Autharity to resd as follows:

Wiih regard to the ahitract,

the text i pproved as submitted by the applicant.

the taxt has been catabl 1shee, according to Rule 38.2(b), by thls Awthority a5 it appears in Box No. TV. The applicant

may, within ene month from the dare of maillng of thly internasional search report, submit camments v this Autherity

With regard to the drawlngs,
». the figure of the drawings t¢ be publishad with the absiract is Figurs No. )

&z suppeated by the applicant.

D as solected by this Authorily. because the applicant falled 1o suggeat & figure. :
aa selected by this Anthorlty. becanse this figure better charecterizes the invention.

IS

Form PCT/ISA/210 (firs shect) (Jamuary 2004)

¥
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PATENT COOPERATION TREA'.

From the

INTERNATIONAL SEARCHING AUTHORITY

To:
STEPHEN D. GEIMER PCT
WOOD, PHILLIPS, KATZ, CLA?.”F & MORTIMER
300 WEIT MADISON, SUITE 3
INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 435i5.1)
Daio of maifing o
Applicent's or agent's fike reforcnce FOR FURTHER ACTION N
Seo paragraph 2 bolow
PGI6044P3030
Inmernational application No. Interoarion] fillng dete (day/month/vear) | Priarity date (day/momth/year)
PCT/US03A06836 02 March 2005 {02.03.200%) 03 March 2004 (05.03.2004)

Intarngtional Patent Classification (IPC) or both pational ciaasificadon and IPC

IPC(7): DO3D 15/00; DXMH 1/00, 5/00. 302, 3/10. 13/00 and US Cl.: 442/327, 381, 408

AppBeant
POLYMER GROUP, INC.

1

2.

Thix apinion contains indications relating to the following ltema:

Box No. [ Basls of the cplnien

Box Ne. II Priority

BoxNo. Il  Non-establishmznt of opinlon with regard to aovelty, |oventive step 2nd Industrlal applicability
BoxNo.IV  Lack of unity of invention

Box No. ¥V Ressoned statement ander Rule 43540, 1{a)(1) with regard to novelty, invenive siep or industrial
applicability; ciations and explanations supporting such satement

OO0X

X

Box No. VI Cerwnin docoments cited
Box No. VII  Certain defects in the intecnational application
Box No. VI  Cerlnin chservations on the lniecnational appiication

0100

FURTHER ACTION
1t a demand for internatioonl prelimimry examination is made, tis opinion wiii be considered to e a written opinion of the

International Preliminery Examising Autharity ("IFEA") except that this does 2ot apply where the spplicant chooses an
Authority other thas this one 1o be the IFEA and the chosen TPEA has notified the Imecnational Buresu under Rule 66. 1bis()

that writtan opinions of this Inmrnational Searching Autherity wiil not be so constdared,

If thls opinion ls, as provided above, consldercd to be a written opinion of the IPEA, the applicant is izvited 1o submit to the
IPBA & writizn reply ogether, where spproprizle, with amendments, bsfore he expirstion of 3 memhs from the dae of
muiting of Ferm PCT/ISA/220 or before the expiration of 21 months Grom tho priority dete, whichever expires later.

For further options, see Farm PCT/ISA/210,

5. For Turther detalls, ses notes to Form PCT/ISA/220.

| Facsiplie No, (03) 305-3230
Form PCT/ISAS237 {cover sheet) (Jarary 2004)

Namo and mailing addrom of the [SA/ US Authorizad officer
Muil Stop PCT. Atta: IBA/US
e e P Witium Dison ﬁ Kolots %7

P.O. Box 1450
Alexandds, Vicginie 221131450 Telephone No. (571} 272-180

Y,
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f.
L)

WRITTEN OPINION OF THE Temetionai sppikcation No,

INTERNATIONAL SEARCHING AUTHORITY PCT/USDS/06836
Box No. I Basls of this opinion

1. With regard to the language, (his cpinion ks been established on the basfs of the imernatlonal application in the langunge in which
It wag filod, uniess otherwise indlcated under this feem.

D ‘This opinion has been cemblished on the besls of a transiation from e original language into the following Isnguage
» Which s the Innguage of & irensintion furnished for the purpones of internaional search (under Rules 12.3 and

23.1(bY).

2. With regard to any nucleptide and/or aming acld sequence disclosed in the Intarnational application and necesrery w the
¢laimed inventlon, this opinion has been established on the bashs of:

8, type of materia)
D 2 sequence figting
D table(s) related 1o the sequenca llating

b, format of materls)
D in writen (ormat
] in computer resdabie form
c. time of filing/fumishing
[ contalned in intarnatlonsl applicstion as filed,
D filed togother with tha intermational applicaticn in computer readable form.
[T] curnished subsequendy to this Atwhariry for the purposss of sarch.

2 D In sdditlon, In the case thar more than one version or copy of & sequence listing and/or table relating thereto has been
filed or furalghed. the requirad smuemonts thet the infarmation In the subsequont or addhional copies is identical to that In
the appHcation a4 filed or docs not go beyond the application aa filed, as eppropriate, wers furnished.

4. Additiona] comments:

Ferm PCT/ISA7237(Box No. T) (Jamsry 2004)



s

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

&

International spplieetion No.
PCT/US05/06836

Box No. V Remoned statement under Rule 43 bis.1(a)() with regard to novelty, inventive step or industrial
applicabliity; ciiations and explanatinm supperting such statement

1. Staemers

Novelty (N)
Inventive stap (IS)

Industrial applicability (1A}

Claims !-§

YES

Claims NGNE

Ciaims 1.6

YES

Claims NONE

.NO

YES

Claims 16
Claims NONE

__NO

2. Citstions and explanations:

izvention.

can be made or used in induatry.

Claima -6 meet the critoria set out In PCT Article 33(2)-(3). becavse the prior axt does not Yeach or fairly suggest tha claimed

Clalms 1-6 meet the critaria set out in PCT Artcle 33(4), and thus have industria] applicabliity bacanee the subject matter clajmed

Form PCT/1SA/237 (Brx No. V} (Jarmary 2004)



TRATADQ DE COOPERACION DE PATENTES
[PATENT COOPERATION TREATY]

A
GEIMER. STEPHEN D.

PCT
NOTIFICACION RELACIONADA CON LA

Waad. Phillips. Katz Clark & Mortimer | TRANSMISION DE UNA COPIA  DE

Suite 3800
500 West Madison
Chicago, IL 60661-2562

SOLICITUD INTERNACIONAL TAL COMO
FUE PUBLICADA O RE-PUBLICADA

Fecha de envio por corrco

ESTADOS UNIDOS DE AMERICA 26 dc julio de 2005

Archivo de referencia del Solicitante o agente

PARA ACCION POSTERIOR

"G 16044P3030PC

Solicitud Intermiicional No. Fechan radicacion internacional
PCT/US2005/06836 2 de marzo de 2005
Solicitame:

POLYMER GROUP. INC.

1. [E Se notifica al solicilante que se ha creado el informe de bisqueda intemacional v ¢l concepto
escrito de fa Autoridad de Bisqueda Internacional v que los mismes son transmitidos aqui.

Radicacion de modificuciones ¥ declaracion conforme al Articulo 19:
El solicitante tiene derecha. si asi 1o dusea, a maodificar las reivindicaciones de la solicitud intermacional
{ver Regla 46)
.Cuiindo? El iiempo limite para radicar dichas modificaciones es normalnente de dos meses desde In
fecha de transmisidn del informe de busqueda imernacional.
sNonde? Directamente a la Intemational Burcan de WIPO, 34 chemin des Colombetics

1211 Geneva 20. Switzerland. Fax No. +44 22 740 |4 35

Pura instrucciones mas detalladas. ver las notas en o hoja adjunta.

2. Nouwplica
3. Noaplica
4, Recordutorios

Paco despuds de que venzan 18 meses después de la fecha de prioridad, la descripeidn intemacional sera
publicada por el International Bureau. Si el salicitante desca cvitar o posponer la publicacion. se deberi
enviar una nutificacion de retiro de {a solicitud interuacional o del reclama de prioridad, tal coma la
disponen las Reglas 90bis | v 90bis 3. respectivamentc. antes de finalizar las preparaciones iécnicas
para publicacion internncional.

Il solicitante podri enviar al Intemational Burcau comentarios informales sobre ¢l concepto cserito de la
Autoridad de Bisqueda Iniernacional. El International Bureau enviard una copia de dichos comentarios a
todas las Oficinas designndas. solvo que se cstablezes o se vava n establecer un informe de examen
preliminar internacional. Estos comentarios tnmbién estorin a disposicion del piiblico pero no antes del
vencimiento de 30 meses a panir de Ia fecha de prioridad,

Dentro de 19 meses  a partir de la fecha de prioridad. pero solo con respecto n algunas Oficings
dusignudos. s¢ podni solicitar un examen preliminar intemacional si el solicitame desea posponer el
ingreso a Jo fase aacional hastn 3 meses a partir de Jo fechs de prioridad (mds tarde en algunas
Oficinns): de lo conimrio, ¢l solicitunic deberi. dentrp de 20 meses a purtir de la fecha de prioridnd

‘ diligenciar lo indicado con ¢l lin de ingresar en Ia fase nacional ante esas Oficinas desipnadas.



Con respecto a otras Olicinas designadas. aplicard ¢l limite de tiempo es 30 meses {0 mds). ain si no se
presenta una solicitud en el curso de 19 meses.

Ver Anexo a la Forma PCTAB 301 v, para detalles acerca de los limites de tiempo aplicables. Oficina
por Oficina. ver PCT Applicam s Guide. Volume 1. Nacional Chapters v lu pdgina Internet de WIPO

Nombre ¥ direccidn de 1SA/US Funcionario autorizado
Mail Siop. PCT. Awmn: ISA/US
Commissioner for Patents {Firma} William Dixon
P.O. Box 1450
Alexandria, Virginia 22513-1430 Tel: (571)272-1600
Fax No. (703) 305-3230

7a



TRATADO DE COOPERACION DE PATENTES
ICT

INFORME DE BUSQUEDA INTERNACIONAL
(Articulo PCT 18 ¥ Reglas 43 v 44)

Referencia  archivo  soliciianie o | PARA ACCION POSTERIOR

Agente Ver Forma PCT/ISA/220

PGI604415030 Asi coma el punto 3 abajo. cuando sea aplicable,
Solicitud Intemacional No. | Fecha radicacion internacional Fecha de Prioridad
PCT/US05/06836 02 de marzo de 2005 05 de marzo de 2004
Solicitnte

POLYMER GROUP. INC.

Este informe de busqueda intemacional fue elaborado por esta Autoridad de Biisqueda
[meenacional y cs transmitido al solicitante de acuerdo con el Articulo 8. Una copin se
envia a la Oficina Internacional.

Este informe de bisqueda internacional consta de un 1otal de 2 hojas.

E 1ambién va a acompaiiado por una copia de cada documento de técnica anterior
citndo cn este informe.

1. Base del Informe

. ¢con respecto al idioma. la blsqueda internacional se hizo con base en la solicitud
internacional en el idioma en que fue radicada. salvo indicacion al contrario en este punto.
Puntos 2 ¥ 3 (No aplican) .

4. Con respecto al titulo:
B se aprueba el texto taf como fue entregado por el solicitante.

n

Con respecto al resumen
sc apruebn cf texto tal como [ie entregado por el solicitante.

6. Con respecto a los dibujos
2. la Mgura de los dibujos a ser publicada con ¢l abstracto es la Figura No. 1.
1al como lueron sugeridos por el solicitante,




INFORME DE BUSQUEDA INTERNACIONAL

Solicitud Internacional No.
PCT/US05/06836

A. CLASIFICACION DEL OBJETO MATERIA

US CL : 442/327. 381. 408

IPC(7) : DO 15/00, DO4H. 1/06. 5/00. 5/02. 3/10. 1340

Scgfin la Clasificacion de PPatentes Internacionales (1PC) a clasificacion nacional ¢ IPC

B. CAMPOS BUSCADOS

L.S. :442/327. 3R1. 408

Documentacion minima buscada (sistema de clasificicion seguida por simbolos de clasilicacion)

es1én incluidos en los campos buscados:

Documentacion buscada aparte la documentacién minima cn ln medida que dichos documentos

Basce electronica de datos consuitados durnnte ln bisqueda internacional (nombre de la basc de
datos, y cuandu sca prictico. los 1érminos de la biisqueda utilizados)

C. DOCUMIEENTOS CONSIDERADOS RELEVANTES

Categoria® | Cita del documento. con indicacion de los pasajes | Relevante a la
relevanies, donde sea el caso reivindicacion
Na.
AP US 6.823.548 B2 (MURPHY et al) 30 de noviembre de | -5
L 2004. 1o¢lo el documento.
Y.p
Y US 6.396.658 B1 (PUTNAM c1 al) 22 de julio de 2003.
todo ¢l documento.

3 Oiros documentos en continuacidn casilla €

O Ver ancxo familia paicnies

* calegorins especiales de los documentos citados

*A~ documenie que define ¢l estado de la técnica en
generl gue se considera de relevaneia en particnlar.

*E” solicitud o patente previa publicada en o después
de I techa de radicacion.

“L™ documento que puede wrrojar dudas sobre las
reivindicaciones de prioridad o que s¢ cita pama
estahlecer I fecha de publicacion de otm cita « ot
rizén espegial.

0" documento que se refiere a una deseripeion
oral. uso. exhibicidn u otro medio.

“P”  documento publicado antes de la fecha de
rdicacién intemacional pere posterior a 1a prioridad
yue se reivindica.

*T* documento posterior publicado despuds de In
fecha de radicacidn internacional o fecha de
prioridad v gue no cnire en conflicto con [a solicitud
siny citndo para entender el principio o 1eorin base de
la invencidn.

X" documento de relevancin en particular; la
invencion reivindicada no puede considerarse
novedosa o no puede considerarse que implique un
pasc inventivo cuando ¢l documento se 1oma por si
salg,

“Y" documento de relevancin en  particular; In
invencién reivindicadn no puede considernrse que
implique n paso inventivo cuando ¢l documente se
combina con uno o mds de dichos documentos.
sicndo obvia dichn combinacidn a una persona
versada on Ia técnica.

=&" documento micmbre de Ia misma lamilia de

pitentes
Fecha de terminacion de la blisquedn Fecha de puesta al correo del informe
22 de julio de 2005 26 de julio de 2003 J




Nombre ¥ direccidn postal de 1SA/US Funcionario autorizado
Mauil stop PCT Atin: ISA/US Wiliam Dixon
Cammissioner for Patenis
P.0O. Box 1450 - Tel: No. (571)272-1600

Alexandria Virginia 22313-1450 Fax No.
(703) 305-3230




TRATADO DE COOPERACION DE PATENTES
PCT
TRATADO DE COOPERACION DE PATENTES
[PATENT COOPERATION TREATY]

de la
AUTORIDAD DE RUSQUEDA INTERNACIONAL
A: PCT
:\};g:::ll-'l*'l :?lcllll;li\f&“” CLARK & MORTIMER CONCEPTO ESCRITO DE LA AUTORIDAD DE
500 WEST MADISON STREET. SUITE 3800 BUSQUEDA INTERNACIONAL
CHICAGE, [1.. 60661

(REGLA PCT 43/bix. 3)

Fecha de envio por correo:
26 de julio de 2005

Archivo de relerencia del Solicitante o agente
PARA ACCION POSTERIOR

PGI604493030 Ver Parigrafo 2 abajo
Solicitud Inmicrnacional Na. Fecha radicacion internacional Fecha de prioridad:
PCTAUSOS/06RIG 02 de marzo de 2005 05 de marzo de 2004

Clasilicacion Patente Intermacional (IPCY o clasificicion nacional e IPC
LPC(TY : DO3D 15/00, DO4H. 100, 500, 502, 310, 13/00 v US CL. : 442/327. 381, 408

Sulicitante:

POLYMER GROUD, INC.

. Este concepto contienc indicaciones referente a los siguienics aspecios:
B Casilla No. | Base del concepto
O Casilla No. Il Prioridad

O Casilla No. [l No establecimiento de opinién con respecto & novedad. paso inventivo ¥
aplicabilidad industrial.

O Casilla No. IV Falit de unidad de Ia invencion

E Cusilla No. V Declaracion motivada conforme a la regla 43 bix  1(a)(i) con respecto a

novedad. paso inventivo o aplicahilidad industrial: citas v explicaciones que soporten dicha
declaracion.

O Casilla No. VI Documentos citados

O Casilla No, VII Delectos en la solicilud intemacional

O Casilla No. VIH Observaciones en la solicitud intemacional.
2. ACCION POSTERIOR

En caso de presentarse una soliciiud de examen preliminar, estn opinidn serd considernda una opinidn
escritln de la Amoridad Examinadorn Preliminar Internacional (IPEA™). excepto que no tendrd
aplicacién cuando el solicitante escaja una Antoridad diferente a la IPEA v la IPEA escogida notifique a
la Oficina Internacional conforme a la Regla 66.1 his {b) esta opinién escrita de esta Autoridad de
Biisgqueda Internacional no ser tenida en cuenta,

A




Si. tal como sc establece arriba. esta opinidn cs considerada una ppinidn cscrita de la IPEA. Ia solicitud
se limita a envinr a la IPEA una respuesta cserita. junto, cuando sca ¢l caso, con una madificacion, antes
de que se venzan 3 meses contudos a pantir de In fecha del envio por correo de la Forma PCT/ISA/220 o
anles de gue venzan 22 meses contados a partir de la fecha de prioridad. Ja fecha que se venza de filtimo.

3. PParn mavores detalles. ver notas a la Forma PCT/ISA/220.

Nombre v dircccion postal de ISA/US Funcionario autorizade
Mail stop PCT Altn: ISA/US Wiliam Dixon
Commissioner tfor Patents
P.O. Box 1450 - Tel: No. (571) 272-1600
Alexandria Virginin 22313-1430  Fax No.

{703) 305-3230




CONCEPTO ESCRITO DE LA
AUTORIDAD DE BUSQULEDA INTIERNACIONAL
Solicitud Int. No. PCT/USO5/6836

| Casilla | Base del informe

[. Con respecto al idioma, este informe se basa en

X la solicitud intemacional en el idioma en que fue radicada.

2. v3

No aplican



CONCEPTO ESCRITO DE LA
AUTORIDAD DE BUSQUEDA INTERNACIONAL
Solicitud [nt. No. PCT/US05/06836

Casilla No. V Declaracién motivada con respecto a novedad. paso inventive o
aplicabilidad industrial: citas ¥ explicaciones que soporten dicha declaracion.

I. Declaracion

Novedad (N) Reivindicaciones 1-6 Si
Reivindicaciones: NINGUNA NO

Paso Inventivo (IS) Reivindicaciones 1-6 Si
Reivindicaciones NINGUNA NO

Aplicabilidad Industrial (IA)  Reivindicaciones 1-6 Si
Rcivindicaciones: NINGUNA NO

2. Citas v explicaciones

Las reivindicaciones [-4 cumplen con los criterios del Articulo 33(2)-(3) MCT. porque la
ienica anterior no enseilit ni sugicre levemente la invencion reivindicada.

L.as reivindicaciones 1-6 cumplen con los criterios del Aniculo 33(4) ¥ por lo tanto tiencn
aplicabilidad industrial. porque ¢l ohjeto maeria reivindicado puede hacerse o usarse en In
industria.



: Eve; FASENACIONAL
. Act411 PR -
Industria y COmerdio™ "
SUPERINTENDENCIA

Delegatura de Propiedad Industrial
Dlvisiép de Nuevas Creacionés

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
- / : ] USUARIO RADICADOR
PATENTE DE INVENCION (") MODELO DE UTILIDAD () () ()
-Indicacién de que se solicita la concasién de una patente. ( / - { )
-Datos do Identificacién del solicitanta o da la persona que se /
presenta la sollcitud. ( )/ ()
-Descripcion de la Invenclon. (. { )
-Dibujos de ser estos partinentes. () ( ')
-Comprobanta de Pago de las tasas establecidas. { ( )
H

COMPLETA { ) INCOMPLETA ( ) ( ) { )
DISENO INDUSTRIAL  { ) LSl
«Indicacién de qua se solicita el reglstro de Diseflo Industrial. { ) { )
-Datos de Identificacldn del solicltante o de la persona que se
presanta la sollcitud. ' _ () ( )
-Representaclén grafica y fotugl_'iﬂcl_del Disefio Industrial o muestra
del Materlal que Incorpora el disefio. { ) { )
-Comprobanto de Pago de las tasas establecidas. ( ) { )

COMPLETA ( ) INCOMPLETA ( ) (RIS St |

ESQUEMA DETRAZADO | )

-Indicacién de que se sollclta al registro de Diseflo Industrial. () { )
-Datos de Identiflcaclén del solicltante o de la persona que se '

presenta la sollcitud. (%) { )
-Reprasentaclon grifica del Esquema Trazado. () { )
-Comprobanta de Pago de las tasas establecidas, { ) ( )

1

COMPLETA () INCOMPLETA { ) () ()

e~
Firma Rosponsable:

[
Fecha: 23 5&- JSep




/
REPUBLICA DE COLOMBIA ’)\
SUPERINTENDENCIA DE INDUSTRIA Y COMERCI

Folio 14
2020

Bogoth D.C.,

Doctor({a)

PINZON PINZON MAURICIO
Apoderado{a) y/o Representante de
POLYMER GROUP INC

REFERENCIA Radicacién No. 06 96164
Solicitud internacional PCT/U82005/006836
Fecha inicio fase nacional 05/10/2006

Trimite 11
Evento a78
Actuacién 416
Oficio No. 2080
Follos 1

Tenlendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, refine los requisitos de forma establecidos en
la Decisifn 486 de la ComisifSn de la Commidad Andina, el Tratado de Cooperacifn en
Materia de Patentes (PCT), el Reglamento y la Circular (nica de la Superintendesncia
de Industria y Comerclio, se envia el extracto de la solicitud a la Oficina de
Comunicaciones para efecto de su publicacién en la Gaceta de Propledad Industrial.

CGmplase " s
Dado en Bogot& DC,

adpall



