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FINE ABRASIVE PAPER BACKING MATERIAL AND METHOD OF MAKING
THEREOF

BACKGROUND OF THE INVENTION

Abrasive sheet materials are widely u§ed for a variety of applications and .

'fnclude. by way of illustralion only, sandpapers, emery cloths, sanding discs for

rotary sanders, and sanding strips for orbital and belt sanders. Abrasive sheet
materials most ofien comprise a layer of an abrasive, i.e., abrasive particles or

* grit, which is attached to a substrate or base of varying thickness and basis

weight by means of an adhesive. By utillzing very fine or super fine abrasive
materials (less than 6 microns in average diameter), abrasive sheet materials
also can be produced and used for fine sanding and pollshing operations.

The reinforcement of paper by latex polymer impregnation {commonly referred to
as latex saturatlon) Is a long-established practice. The polymer employed
typically is a synthetic material, most ofien a latex, and the paper may consist
solely of cellulosic fibers or of a mixture of cellulosié and noncellulosic ﬂ'bers.
Polymer reinforcement may be employed to improve one or more of such
propeties as dimensional stability, resistance to chemical and environmental
degradation, reslstance to tearing, embossabiliity, resiliency, conformability,
moisture and vapor transmission, and abrasion resistance, among others.

Latex polymer barrier coatings may also be used to provide a smooth surface for
the application of adhesive and abrasive pa}'ﬂcles. Howeéver, during the drying of
latex polymer barrier coatings, small holes can appear in the latex layer. The
holes appear due to the release of water vapor during drying and contraction of
the dried film during curing. These holes are small, 10 - 30 microns in average
diameter and are referred to as pinholes. Pinholes do not become a problem for
fine size grit particles as used in the abrasive industry such as from grit 320 to
600 (35 — 16 microns in average élze). However, in super fine grit applications,
i.e., grit 800 to 1200 and finer (12 to 1.2 microns), the presence of pinholes
affects the quality of the final abrasive paper product. For example, pinholes can
allow super fine particies to becorne trapped or lodged in the holes. Such
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trapping of particles can result in a clumgp of abrasive particles on the final
product surface. Such clumping creates an uneven surface that results in poor
sanding quality.

Therefore, there exists a need in the art for a superfine abrasive paper backing
5 thal results in improved uniformity of grit particles on the surface thereofand a -
mét_hod of making thereol. -

SUMMARY OF THE INVENTION

In response to the discussed difficulties and problems encountered in the prior art;
new abrasive backings, and methods ol making such abrasive backings, have

10 beendiscovered. In one embodiment, a method of making an abrasive backing
having a smooth surface includes the steps of: i) providing a paper having a first
paper surface and a second paper surface; i} applying a first synthetic polymeric
layer including a first synthetic polymeric composition to the first paper surface;
and lii} applying a second synthetic polymeric layer including a second synthetic

15 polymerc composition to the first synthetic polymeric layer. The method miay
further include the step of supercalendering the abrasive backing after
application of the second synthetic polymeric layer to form a smooth surfaceon =
the second synthetic polyméric layer. Desirably, the smooth surface exhibits a
‘Bekk Smoothness greater than about 100, and more desirably the smooth

20 surface exhibits a Bekk Smoothness greater than about 1000.

In one aspect, the method may further include the step of appiying an
amorphous, rubbery polymer film layer to the second paper surface. The
amorphous rubbery p'olymer fim layer may ba produced, for example, from melt-
extrusion, extrusion casting or a preformed film. Desirably, the amorphous

25 rubbery polymer is seiected from the group consisting of polyester elastomers
and amorphous rubbery polypropylene. More desirably, the amorphous rubbery
polymer film layer may demonstrate antislip propertias when either dry or wet,
and even more desirably the abrasive backing is curl-resistant upon exposure to
liquid water,
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The paper may be a polymer-rainforced paper. Desirably, the .paper may be
saturated with a styrene-butadiene and/or a nitrile-butadiene rubber latex.

In another aspect, the method may further include the step of applying a layer of
uniformly distributed abrasive particles to the second synthetic polymer layer,
The abr'faéive particles desirably average less than about 6 microns In size,
Desirably, the layer of abrasive particles is bonded to tha second synthetic
polymeric composltion by means of a layer of an adhesive. In a further
embodiment, the layer of abrasive pariicles may be coated with a layer of an
adhesive.

In a further aspect, the first and/or second synthetic polymeric compositions may
include, for example, nitrle and/or polyvinyl chloride lattices. Desirably, the basis

weight of the second layer Is less than about half the basis weight of the first
layer.

In another embodiment, a coated abrasive backing for use in fabricating fine grit
abrasive paper includes a paper having first and second surfaces, a first layer
including a first synthetic polymer composition contacting the first surface of the
paper, a second layer including a second synthetic polymer composition, the
second layer contacting the first layer and including a smooth exterior surface.
Desirably, the smooth extarior surface exhibits a Bekk Smoothness greater than

about 100. More desirably, the smoaoth suﬁ-ace exhlbits a Bekk Smoothness
greater than about 1000,

In a further embodiment, a fine grit abrasive paper includes an abrasive backing
including a paper having first and second surfaces, a first layer Including a first
synthetlc polymer composition contacting the first surface of the paper, a second
layer Inciuding a second synthetic polymer composition, wherein the second
layer contacts the first layer and includes a smocth exterior surface exhibiting a
Bekk Smoothness greater than about 1000, and a layer of fine grit abrasive

particles having an'average particle size less than about 6 microns. 5

Other features and aspects of the present invention are discussed in greater
detail below,
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a photomicrograph of the coaled surface of a single coated abrasive
backing; and

FIG. 2 is a photomicrograph of the coated surface of a double coated abrasive
backing.’

DEFINITIONS

Within the context of this specification, each term or phrase below wil! include the
following meaning or meanings.

The term "abrasive backing” is used herein to mean a paper, typically a polymer-
reinforced paper, which Is inlended to be provided with a layer of abrasive
particles. The term "abrasive paper” refers to the combination of an abrasive
backing and a layer of abrasive particles.

As used herein, the term "paper” is meant to include any web or sheet-llke
material which contains at least about 50 percent by weight of cellulosic fibers.

In addition to cellulosic fibers, the web may contain other natural fibers, synthetic,
fibers, or mixtures thereof. Celiulosic nonwoven webs may be prepared by air
laying or wet laying relatively short fibers to form a web or sheet. Thus, the term
includes sheets prepared from a paperm‘aking furnish. Such fumish ﬁay include
only cellulose fibers or a mixture of celiulose fibers with other natural fibers
and/or synthetic fibers. The furnish also may contain additives and cther
materials, such as fillers, e.g., clay and titanium dioxide, surfactants, antifoaming
agents, and the like, as is well known in the papermaking art:

.As used hereln, the term "backside layer” refers to a layer or coating on the

backside of an abrasive paper, i.e,, the side of the abrasive paper which does not
have the |ayer of ebrasive particles thereon,

As used herein and in the claims, the term “comprising” I5 inclusive or open-
ended and does not exclude additional unrecited elements, compositionat
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components, or method steps. Accordingly, the term "comprising” encompasses

" the more restrictive terms "consisting essentially of* and "consisting of."

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the invention, a paper having first and second surfaces is
coated on the first surface with a first synlhetic polymer layer, followed by
overlaying the first synthetic polymer layer with a second synthetic polymer layer to
form a coated paper, followed by supercalendering of the coated paper to form a
smooth abrasive backing. .

The abrasive backing or paper of the present invention may be prepared from a
latex-impregnated paper. By way of illustration only, the latex-impregnated paper
may be a water leaf sheet of wood pulp fibers or alpha pulp fibers impregnated
with a reactive acrylic polymer latex such as Rhoplex® B-15 available from
RohmNova Company, Philadelphia, Pennsylvania. However, any of a number of
other lalexes may be used, if desired, some exarhples of which include, but are
not imited to, polyacrylates, including Hycar® 26083, 26084, 26120, 26104,
26106, and 26322, available from Noveon, Cleveland, Ohio, Rhoplex® HA-8,
HA-12, and NW-1715, avalilable from RohmNova Company, and Carboset® XL-
52, available from Noveon, Cleveland, Ohio, styrene-butadiene copolymers,
including Butofan® NS 278, avaitable from BASF Comporation, Charioite, North
Carolina, and DL-219, and DL-283, availabie from Dow Chemicai Company,
Midland, Michigan, ethylene-vinyl acetate copolymers, including Dur-O-Set® E-
666, E-646, and £-669, available from National Starch & Chemical Co.,
Bridgewaler, New Jersey, nitrile rubbers, including Hycar® 1572, 1577, and
1570x55, available from Noveon, poly(vinyl chiorlde), including Vycar® 352,
available from Noveon, poly({vinyl acetate), Including V'lntac® XX-210, available
from Air Products and Chemicals, Inc., Naplerville, lllinols, ethylene-acrylate
copolymers, Including Michem® Prime 4590, available from Micheiman, inc.,

Cincinnati, Ohio and Adcote 56220, available from Morton Thiokol, Inc., Chicago,
llingis. ‘
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The impregnating dispersion may contain clay and/or an opacifier such as
titanium dioxide, Exemplary amounts of these two materials are 16 parts and 4
paris, respectively, per 100 parts of polymer on a dry weight basis.

By way of example only, thé paper may have a basis weight of 50 g/m? before
impregnation. The paper génerally may contain impregnant in"a range of from
about 5 to about 50 percent by weight, on a dry weight basls, although in some
cases higher levels of impregnant in the paper may be suitable. As a nonlimiing
illustfation. the paper may contain 18 parls impregnating solids per 100 parts
fiber by weight, and may have a basis weight of 58 g/m? both on a dry weight
basis. A suilable caliper may be 97 +/- 8 micrometers,

The first surface of the paper is first coated with a first layer of a first synthetic
polymeric composition. Thereafter, the coated paper is coated with a second
layer of a second synthetic polymeric composition overlaying the first layer. Any
conventional synthetic poiymeric composition may be utilized for the first
synthetic polymeric composition so long as the composition adheres or bonds
well to the first surface of the paper. Suitable polymeric compositions for the first
layer Include, by way of illustration only, polyolefins, especlally palyethylene and
copolymers of ethylene and ane or more of such monomers as vinyl acetate,
acrylic acid, methacrylic acid, acrylic acid esters {acrylates), and methacrylic acid
esters (methacrylates); copolymers of ethylene with such vinyl monomers as
vinyl alcohol, vinyl chloride, and vinylidene chloride; polystyrene and r:.o'polymers
of styrene with butadiene and acrylonitrile; acrylonitrile-butadiena-styrens
terpolymers; polyamides; polyesters, including both homopolymers and
copolymers; polyurethanes; and polyether esters. The synthelic polymaric
composition can be a thermoplastic material or a thermosetting material. -
Specific examples include, but are not limited to, polyacrylates such as Hycal®
26106 avallable from Noveon, nitrile rubbers such as Hycar® 1572 available from
Noveon, poly{vinylchloride) such as Vycar® 460X90 available from Noveon, and
styrene -butadiene copolymers such as, for example, carbuxylaled styrene-
butadiene copolymer latex emulsions.
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The thickness of the first layer required will vary according to the intended use for

the coated paper. For examplé, a thicker first layer normally will be required for
coarse grit abrasive products, e.g., abrasives having particle sizes of 200 mesh
or greater (the term "mesh" is used herein to mean U.S. Standard Sieve mesh).
On the other hand, a thinner first layer may be used for finer grit products which
are to be used for polishing or fine surface finishing. A practical minimum layer
thickness is about 25 micrometers, whereas the practical maximum layer
thickness is about 250 micrometers. However, thinner or thicker layers can be
employed, if desired, provided that the layers are centinuous. Thermoplastic .
polymeric compositions which are inherenitly stiff wili be moré useful for coarse
grit products, while softer or elastomeric thermoplastic polymeric compositions
like ethylene-vinyl acelate copolymers and polyurethanes will be more useful for
such fine grit products as fine sanding and polishing claths,

Any conventional synthetic polymeric composition such as described above for
the first layer may be utilized for the second syntheti'c polymeric composition.
The synthetic polymeric composition for the first and second Iayers can be the
same or different. Desirably, the second synthetic polymeric composition
adheres or bonds well to the surface of the first layer. More desirably, the
second synthetic polymerlc compuosition flows sufficiently well to fill any pinholes
present in the first layer. For example, synthetic polymerlc compositions having
viscosities ranging from 30 — 50 centipoise m}ay be expected to flow sufficiently
well to substantiaily fill any pinholes.present in the first layer. Even more
desirably, the second synthetic polymeric composition used for the second layer
is compatible with the particular adhesive which may be used to attach the
adhesive pariicles to the coated surface of the paper.

In one embodiment, a thermoplastic polymeric composition which is inherently
stiff is used for the first layer, while a softer or elastemeric thermoplastic
polymeric compasition like ethylene-vinyl acetate copolymer and/or polyurethane

is used 3s the second layer for fine grit produci; Such as fine sanding and
polishing cloths,
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The first and second synthetic polymeric compositions can be applied neet, as a
solution in a suitable solvent, ar as a dispersion in water or other liquid by
methods well known to those having ordinary skill in the art. In some
embodiments, processes which apply a viscous, high solids content fluid to the
surface o'f a paper are utilized. Such pro.cesses can utilize 100 percent solids
compositions which include, by way of illustration only, ultraviolet radiation
curable acrylics and liquid epoxy thermosets. Such compositions can be applied
with, for example, slot die coaters and knife-aver-roll coaters. In addition,
tﬁennoplastic powder coating mathods can be employed, such as electrostatic
coating methods. In other embodiments, processes such as hot mell coating
and malt extrusion which apply a molten composition directly to the fabric are
employed, particularly where the fabric is exceptionally porous and open in
nature. 1f desired, the synthetic polymeric composition can be preformed into, for
example, a film which then can be bonded to the second surface of the paper by
heat or an adhesiva layer,

After the first and second layers of synthelic polymer composition are applied to
the first surface of the paper, the coated paper passes through a calender or
supercalender lo further smooth the surface of the second layer. The effect of
caiendering on the surface of the abrasive backing depends upon the'—
temparature, the pressure applied, and the duration of the pressure. For
purposes herein, calendering can be carried oul at either at ambient or elevaled
temperatures. Suitable calendering pressures can be from about 50 to about
2000 pounds-force per linear inch (pH), desirably from about 100 to about 1600
pll, more desirably from about 300 to about 1000 pli, and even more desirably
from about 400 to about 600 pli. Suitable temperatures can be from about 20°
Celsius to about 240° Ceislus, desirably from about 20° Celsius to about 140°
Celsius, more desirably from about 20° Celsius to about 40° Celslus, though
even more desirably the temperatures are at amblent temperature. The duration
of calendering can be varied in conjunction with the nip pressure andlor the
composition of the calendar rolls to produce the desired smoothness of the paper
bécking for the sheet. For example, softer calendar rolls such as fiber-filled rolls
tend to compress to form a larger contact area in the nip, thus Increasing the
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duration of the calendering. Hard steel rolls compress less, thus decreasing the
duration of the calendering. !n cne-arrangement, the calender nip comprises a
steel roll and a soft fiber-filled roll. In another arrangement, for example, a2
production supercalender stack may include more than two rolls, desirably from
about nine to about 11 rolls, stacked upon each other in a vertical arrangement..
Dasirably the stacked rolls alternate between stéel and fiber-filled rolls. With
such an arrangement, the paper can be exposed to vatious pressures, up to
about 1600 pli, and a number of nips, for example from one to about eight, in
order to develop the desired smoothness level.

The resulting two-layer continuous coating provides a smooth, nonporotis
surface to which abrasive pariicles can be attached, typically' by means of an
adhesive coating or layer, Ti-se continuous coating aiso binds the abrasive
backing togsther, giving it resistance t6 mechanical distortion during c.onversion
of the coated abrasive backing to an abrasive paper and during use of the
resulling abraslve paper.

The abrasive backing may include an amorphous, rubbery polymer film layer-
bonded to the second surface of the paper to reduce the tendency of the paper
to curl and provide a non-siip surface, By way of example qnly, the amorphous,
rubbery polymer may be a polyester elastomer. As another example, the -~

- amorphous, rubbery polymer may be an armorphous, rubbery polypropylene.

The amorphous, rubbery polymer film layer in general may be formed on the
second surface of the paper by melt-extrusion or extrusion-casting techniques
which are well known to those having ordinary skill in the arl. Allematively, a
preforrned film of the amorphous, rubbery potymer may be bonded to the second
side of the paper, again by known means. In general, the amorphous, rubbery
polymer film layer may be of any desired thickness, depending upon the
requirements of the abrasive paper. For example, the amorphous polymer film

!

layer may have a thickness of from about 5 to about 75 micrometers. As another

example, the amorphous polymer film layer may have a thickness of from about
12 to about 25 micrometers.
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To atlach abrasive pariicles to the coaled 'surface of the abrasive backing, an
adhesive is applied to the smooth, coated surface of the abrasive backing. Any
of the known types of adhesives can be used to bond the abrasive pﬁrtides to
the second layer of synthelic polymeric composition. For example, the adhesive
nzlay be thermosetting adhesive, such as, by way of lllustration only, epoxy resins,
epoxy esters, phenolics, polyurethanes, polyesters, and alkyds. Water-based-
dispersions such as an ammonia-dispersed ethylene-vinyl acetate copolymer
also can be employed. The selection of adhesive typically is dictated by the end
use, but the adhesive-must be compalible with the synthetic polymeric coating '
over which it is applied. Phenolics are most useful for very tough, coarse
abrasive products for rough finishing or shaping, especially where the product
needs to be waterproof as well, More flexible adhesives such ak epoxy resins
and alkyds are also walerproof and are desirable for fine-finishing products. Feor

dry sanding products, animal glues and water based synthetic resins may be
used.

Any generally accepted means of applying adhesive to a sheet material can be
employed, including such methods as roll, reverse roll, gravure, and Meyer rod
coating. It generally is desirable to avoid placing the paper under significant
tension in order to minimize paper distorticn, especially when the adhesive is
being heat cured. Curing temperatures desirably will be kept below about 125
degree Celsius, as higher temperatures also tend to distort the paper.

In general, any of the commonly employed abrasive materials known to those
having ordinary skill in the art can be used. Such materials can vary from very
coarse to very ﬁng. Exemplary abrasive materials include silicon carbide,
aluminum oxide, gamet, and diamond, by way of illustration only.

In one embodiment, the bonding adhesive may be dissolved or dispersed in a
solvent or carrier and the mixture is then applied by a pressure coating nip to the
abrasive backing. The abrasive grit particles are then deposited on the moving
abrasive backing before the solvent cr carrier is driven off, and while the
adheslve is still fluid. The grit particles may be oriented or aligned, for example
by ellectrcs_tatic means, to maximize abrasive or culting properties. Desirably, no
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external pressure is applied to the particles after deposition, as this may tend to
destroy the alignment of paricles, or bury the particles In the backing, both of
which are undesirable. After the solvent or camier is driven off, the abrasive
backing carrying the adhesive and grit may be passed through an oven which
heats the material for times ranging from several minutes to several hours to cure
the adhesive and to firmly bond the grit therein,

If desired, one or more layers of an adhesive or other malerial can be formed
over the layer of abrasive particles. Such a layer can serve to better anchor all of
the abrasive particles to the abrasive sheet material, thereby reducing abrasive

toss during use and increasing the life of the abrasive sheet material.

In general, any of the commonly employed abrasive materials known to those
having ordlnary skill in the art can be used. Such materials can vary from very
coarse to very fine. Exemplary abrasive materials include silicon carbide,

aluminum oxide, garnet, and diamond, by way of illustration only.

If desired, one or more layers of an adhesive or other material can be formed -
over the layer of abrasive particles. Such a layer can serve to better anchor all of
the abrasive particles to the abrasive sheet materlal, thereby reducing abrasive

loss during use and increasing the life of the abraslve sheet material. For

axample, after the grit is firmly bound to the backing, a "grain size" coating may

be applled over the layer of abrasive particles. The grain size coating may be a
hard, thermosetling resin or animal glue which anchors the particles more firmly

so that they remain aligned for maximum cutting ability.

TEST PROCEDURES

-~

Representative samples of coated papers were tested under standard TAPPI
conditions at a relative humidity of 50+2% and a temperature of 2312°C after
condilioning for 24 hours according to the test procedures outlined below.

Basis Weigr_\t: Basis welght is a measure of the weight per unit area of the paper
as described in TAPP] Test Method T-410. To determine basls welght, paper

having a known area is weighed on a precision scale and the weight per unit area

1119



WO 2006/0737195

10

15

20

25

30

’

PCT/US2005/046076

expressed In grams per square meters is calculated. An A&D Model HR 60
Electronic Precision Balance manufactured in 2001 by A&D Weighing from
Milpitas, CA and accurate to three decimal places was used to weigh the
spacimens.

Caliner: Caliper Is a measure of the thickness of the paper as described in TAPPI
Test Method T-411. A Series "400° Precision Micrometar manufactured by
Testing Machines Incorporated (TMI) of Amityville, N.Y, was utilized to
determine. A pre-conditioned sample is Inserted in the instrument and a digital
read-out displays the sample thickness. '

Tensile: Tensile strength is a measure of the force per unit width required to
break a paper specimen as described in TAPFI Test Method T-494, An EJA
Tenslle Tester manufactured in 1998 by Thwing-Albert of Philadelphia, PA was
used to measure the tensile and streich properties. A 15 millimeter-wide sample
is inserled into the 4 inch jaw span and the sample Is pulled at a jaw speed of 12
inches per minute. The peak tensile strength and stretch is displayed on a
electronic readout CRT display. Test results for four samples were aviraged to
determine the test value.

Stretch: Stretch is a measure of the percenlage _glongatlon at break when a
specimen is subjected to a tenslle test as described in TAPPI Test Method T-
494, Streich was measured as indicaled above for the tensile test.

Tear: 'i'ear strength is a measure of the force perpend'icular-to the plane of the
paper required to tear through a specific distance after the tear has been started
using an Eimendorf Tear tester as described in TAPPI Test Method T414. A
ProTear Elmendorf Tear Tester manufactured in 1998 by Thwing-Albert was
used to measure the tear strength of the paper samples. Samples having width
of exactly 63 milimeters are placed in the jaws of the tester and clamped. An
initial 20 millimeter slit is made using a knife across the sample leaving a 43
millimeter long tear path. A pendulum is released which results in the sample
tearing. The work done in tearing tha sample Is displayed on a digital read-out.
Test results for four samples were averaged to determine the test value.
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Haqgerty Smoothness: Haggerty smocthness is determined by measuring the
airflow between a specimen and a pressurized ring that is pressed onto a coated .
paper as described in TAPPI Test Method T-538. The rate of flow is related to
the surface roughness of the coated side of the paper. A Modei 538 Paper
Smoothness Tester manufactured In 1997 by Technidyne Corporation from New
Albany, Indiana was used to conduct the test. A sample is inserted into the
automaled instrument and a digital readout expresses the flow rate of air in cubic
centimeters per second.

-

Bekk Smouthnes.s.: Bekk smoothness is determined by measuring the lime for 38
mililiters of air to pass through a ring pressed onto the coated paper as
described In TAPPI Test Method T-479. This testis more suitable for very
smooth papers. The Bekk Smoothness tester used in this study is a Model K533
manufactured by Messmer Blchel of The Netherlands in 1999. Itls an electronic
model which involves placing the sample onlo a glass plate for testing. The tast
instrument automatlically measures the time for a fixed volume of air to pass
between the glass plate and the sample. Test results for ten samples were
averaged to determina the test value.

Haaaerty Porosity: Haggerty porosity is a-measure of the resistance of paper to '
passage of air through the plane of the paper as described in TAPPI Test
Method T-536. A Modal 1 Porosity Tester manufactured by Technidyne
Corporation In 2000 was used for testing the samples. The sample is placed in a
slot between the base and the cabinet housing of the instrument. After running
the test, 8 digital read-out aisptays the flow rate of air through the paper in cubic
centimeters per second. Tesl results for four samples were aveyaged to
determine the test value.

EXAMPLE

The paper used in this example was a commercially avallable saturated paper
(Blue "A” weight, Neenah Paper, Inc., Alpharetta, Georgia). Sheet size was
8.5.limes.11 inches (about éz.times.za cm). The basis we.ighl of the pépgr
before saturation was about 62 grams per square meter (9sm). The saturant
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was nitrile-butadiene rubber latex and was present at a level sufficient to give the
saturated paper a basis weight of 80 gsm.

An aqueous mixture of nitrile and polyvinyl chlorid: Iatﬁces-at a viscosity of 40
centipoise and 49% totat solids was applied to the wire side of the paper with a
number 18 Meyer wire-wound rod and the paper was dried In a 105 C oven, The
amount of the coating applied was determined to be 13 gsm by gravimetric
analysis after drying. A second layer of approximately the same coat weight was
applled directly over the first in a similar manner and the paper was dried again.
The paper smoothness was tested and found o be signlficantly smoother than
that oblained on a single layer control sample as measure by Haggerty and Bekk
Smoothness Instruments, Subsequent calendaring of the sample between a
steel calendar roll and a fiber-filled roll at 50C pli and 23° degrees C resulted in
smoothness values typically associated with that of film as measured by these
instruments. FIG 1 Is a photomicrograph (approximately 100x linear
magnification) of a surface 12 of a single coating abrasive paper 10 made as
described above, A coating 14 covering the surface 12 of the paper fibers 16
contains many pinholes 18 and gaps 20. FIG. 2 is a photomicrograph
(approximately 100x linear magnification) of a surface 32 of a double coating
abrasive paper 30 made as described ahove. A coating 34 covering the surface
32 of the paper fibers 36 contalns many pinholes 38 and gaps 40. Compared to
the single coating abrasive paper 10, the double coating abrasive paper 30 has a
smoother appearance with fewer and smaller pin holes and gaps present in the
surface of the paper. Physical property test results for the single coating and the
double coating abrasive backings are provided in Table 1. Of particular note is
the marked improvement in the smoothness of the double coating,
supercalendered paper.

Table 1 - Physical Properlies

Sinale laver paper Double laver paper

Basis Weight, gsm 115 123
Caliper, mm 0.167 0.145
oy
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Dry Tenslle, kg/15mm MD 9.0 8.4
CcD 46 6.6
Dry Stretch, % MD 36 4.0
' CcD 1.7 10.4
5 Tear, gms MD 95 g3
CD 105 82
Haggerty Smoothness, cc/sec. . 180 27
Bekk Smoothness, sec./38ml 45 ' 1400
Sheffield Porosity, co/sec, 0 0
10 Other samples were prepared in a similar manner in which the first and second

13

20

layer coal weights were varied. A heavier first layer coat weight, approximately
22 - 26 gsm followed by a 12 gsm lop layer resulted in Bekk Smocthness values
of over 12,900 second which is the upper limit of the instrument.
Fhotomicrographs confirmed that the second layer of coating eliminated pinholes
in the abrasive backing. '

These and other modifications and variailons to the present invention may be
practiced by those of ordinary skill in the art, without departing from the spirit and
scope of the present invenfion, which is more pariculary set forth in the
appended claims. in addition, it should be understoed that aspects of the various
embodiments may be interchanged either in whole or in part. Furthérmore. those
of ordinary skill in the art will appreciate that the foregoing description is by way
of example only, and Is not intended to limit the invantion sa further described in
such appended claims.,
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CLAIMS:

1. A method of making an abrasive backing having a smooth surface
comprising the steps of.

providing a paper having a first paper surface and a second paper
surface;

applying a first synthetic polymeric layer comprising a first synthetic
polymeric compaosition to tha first paper surface; and

applying a secand synthetic polymeric layer comprising a second synthetic
polymeric composition to the first synthetic polymeric layer.

2. The method of claim 1, furlher'cnmprising the step of supercalendering the
abraslve backing after application of the second synthetic polymeric layer to form
a smocth surface on the second synthetic polymeric layer.

3. The method of claim 2, wherein the smooth surface exhibits a BeAkk
Smoothness greater than about 100,

4.  The method of claim 2, wherein the smooth surface exhibits a Bekk
Smoothness greater than about 1000. -

5.  The method of claim 1, further comprising the step of applying an
amorphous, rubbery polymer film layer lo the second paper surface.

6. The method of claim §, wherein the amorphous rubbery polymer fiim layer
is produced from melt-extrusion, extrusion casting or a preformed film and Is
selected from the group consisting of polyester elastomers and amorphous
mbl:;ery polypropylene.

7. The methed of claim §, and wherein amorphous rubbery polymer film layer
demonstrates antislip properties when either dry or wet, and further wherein the
abrasive backing Is curl-resistant upon exposure to liquid water.

B: The method of clalm 1, wherein the paperis a polymér-ralnfﬁrced paper.

16/18
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9. The method of claim 1, wherein the paper Is saturaled with a nitrile-

butadiene rubber latex.

10. The method of claim 1, further comprising the sieps of applying a layer of
uniformly distributed abrasive particles to the second synthetic polymer layer.

14, The methed of claim 10, wherein the abrasive particles average less than

about 6 microns in slze. -

12. The method of claim 10, wherein the layer of abrasive particles is bonded to
the second synthetic polymeric compaosition by means of a layer of an adhesive.

13. The method of claim 10, in which the layer of abrasive parlicles Is coated
with a layer of an adhesive.

14, The method of ciaim 1, wherein the first synthetic polymeric composition
comprises nitrile and polyviny! chloride lattices. '

15. The method of claim 1, wherein the second synthelic polymeric compaosition
comprises nitrile and polyvinyl chioride lattices.

16. The method of claim 1, wherein the basis weight of the second layer is less
than about half the basls weight of the first layer,

17. A coated abrasive backing for use in fabricating fine grit abrasive paper, the
abrasive backing comprising a paper having first and second surfaces, a first
layer comprising a first synthetic polymer composition contacting the first surface
of the paper, a second layer comprising a second synthetic polymer composition,
the second layer contacting the first layer and comprising a smooth exterior
surface.

18. The coated abrasive backing for use in fabricating fine grit abrasive paper
of claim 17, wherein the smooth exterior surface exhibits a Bekk Smoothness
greater than about 100,

17119
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19. The coated abrasive backing for use in fabricating fine grit abrasive paper
of claim 17, wherein the smooth surface exhibits & Bekk Smoothness greater
than about 1000.

20. A fine grit abrasive paper comprising an abrasive backing comprising a
paper having first and second surfaces, a first Iayer comprising a first synthetic,
polymer composition contacting the first surface of the paper, a second layer
comprising a second synthetic polymer composition, wherein the second layer
contacts the first layer and comprise.'r, a smooth exterior surface exhibiting a Bekk
Smoothness greater than about 1000, and a layer of fine grit abrasive particles

having an average particle size less than about 6 microns.
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MATERIAL DE RESPALDO DE PAPEL ABRASIVO FINO

Y METODO PARA HACER EL MISMO

ANTECEDENTES DE LA INVENCION

Los materiales de hoja abrasiva son ampliamente
usados para una variedad de aplicaciones e incluye, por via de
ilustracién solamente, papeles de lija, paflos de esmeril, discos
para lijar para lijadoras giratorias y tiras para lijar para
lijadoras orbitales y de banda. Los materiales de hoja abrasiva
mis frecuentemente comprenden una capa de un abrasivo, por
ejemplo particulas abrasivas o arenilla, la cual estd sujetada a
un sustrato a base de un grosor y peso base variables por medio
de un adhesivo. Mediante el utilizar materiales abrasivos muy
finos o silper finos (de menos de 6 micras de diametro promedio},
los materiales de hoja abrasivos también pueden ser producidos y

pueden ser usados para operaciones de pulido y de lijado fino.

El refuerzo de papel mediante la impregnacidén de
polimero de 1litex (comGnmente mencionado como saturacidén de
litex) es wuna practica establecida desde hace tiempo. El
polimero empleado tipicamente es un material sintético, més
frecuentemente un latex, y el papel puede consistir solamente de

fibras de celulosa o de una mezcla de fibras celulésicas y no
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celuldsicas. El refuerzo de polimero puede ser empleado para
mejorar una © mis de tales propiedades como estabilidad
dimensional, resistencia a la degradacién quimica y ambiental,
resistencia al rasgado, grabado, elasticidad, conformacién,
transmisién de humedad y vapor, y resistencia a la abrasidén entre

otros.

Los recubrimientos de barrera de polimero de latex
también pueden ser usados para proporcionar una superficie lisa
para la aplicacidén de adhesivo y particulas de adhesivo. Sin
embargo, durante el secadc de los recubrimientos de barrera de
polimero de lAatex, pueden aparecer orificios pequefios en la capa
de latex. Los orificios aparecen debido a la liberacidén del
vapor de agua durante el secado y contraccién de la pelicula
secada durante el curado. Estos orificios son pequefios, de 10 -
30 micras de di&metro promedio y son mencicnados como orificios
de alfiler. Los orificios de alfiler no se convierten en un
problema para las particulas de arenilla de tamafic fino como se
usaron en la industria abrasiva tal como de desde arenilla de 320
a 600 (35 - 16 micras de tamafio promedio). Sin embargo, en las
aplicaciones de arenilla slper fina, por ejemplo arenilla de 800
a 1,200 y mis fina (12 a 1,2 micras), la presencia de los
orificios de alfiler afecta la calidad del producto de papel

abrasivo final.  Por ejemplo, los orificios de alfiler pueden
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permitir a las particulas s(per finas el ser atrapadas o alojadas
en los orificios. Tal atropamiento de las particulas puede
resultar en una aglomeracidén de particulas abrasivas sobre la
superficie del producto final. Tales aglomeraciones crean una

superficie dispareja que resulta en una calidad de lijado pobre.

Por tanto, existe una necesidad en el arte de un
respaldo de papel abrasivo sfiper fino que resulte en una
uniformidad mejorada de las particulas de arena sobre la

superficie del mismo y en un método para hacer el mismo.

SINTESIS DE LA INVENCION

En respuesta a las dificultades discutidas de los
problemas encontrados en el arte previo, se han descubierto
nuevos respaldos abrasivos y métddos para hacer tales respaldos
abrasivos. En una incorporacién, un método para hacer un
respaldo abrasivo que tiene una superficie lisa incluye los pasos
de: i) proporcionar un papel que tiene una primera superficie
de papel y una Segunda superficie de papel; ii) aplicar una
primera capa polimérica sintética incluyendo una primera
composicién polimérica sintética a la primera superficie de
papel; y iii) aplicar una segunda capa polimérica sintética

incluyendo una segn da composicién polimérica sintética a la
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primera capa polimérica sintética. El wmétodo puede ademéas
incluir el pasc de slper calandrar el respaldo abrasivo para
después de la aplicacidén de la segunda capa polimérica sintética
para formar una superficie lisa sobre la segunda capa polimérica
sintética. Deseablemente, la superficie lisa exhibe una lisura
Bekk mayor de alrededor de 100 y mis deseablemente la superficie

lisa exhibe una lisura Bekk mayor de alrededor de 1, 000.

En un aspecto, el métodco puede ademds incluir el
paso de aplicar una capa de pelicula de polimero ahulado amorfo a

la segunda superficie de papel. La capa de pelicula de polimero

.ahulado amorfo puede ser producida, por ejemplo, de extrusidn-

derretido, fraguado y extrusién o de una pelicula preformada.
Deseablemente, el polimerc ahulado amorfo es seleccionado del
grupo que consiste de elastémeros de poliéster y polipropileno
ahulado amorfo. Mis deseablemente, la capa de pelicula de
pelimero ahulado amorfa puede demostrar propiedades en contra del
resbaladc cuando esté ya sea seca ©O hiumeda, y altn mas
deseablemente el respaldo abrasivo es resistente al rizado con la

exposgicién al agua liquida.

El papel puede ser un papel reforzado con polimero.
Deseablemente, el papel puede ser saturado con un latex de hule

de estireno-butadieno y/o de nitrilo-butadieno.
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En otro aspecto, el método puede ademds incluir el
paso de aplicar una capa de particulas abrasivas uniformemente
distribuidas a la segunda capa de polimero sintético. Las
particulas abrasivas deseablemente promedian menos de alrededor
de 6 micras en tamaiio. Deseablemente, la capa de particulas
abrasivas estd unida a la segunda composicién polimérica
sintética por medio de una capa de un adhesivo. En una
incorporacién adicional, la capa de particulas abrasivas puede

ser recubierta con una capa de un adhesivo.

En un aspecto adicional, las composiciones
poliméricas sintéticas primera y/o segunda pueden incluir, por
ejemplo, redes de cloruro de polivinilo y/o de nitrilo.
Degeablemente, el peso base de la segunda capa es de menos de

alrededor de la mitad del peso base de la primera capa.

En otra incorporacién, un respaldo abrasivo
recubierto para usarse en las fabricacidédn de papel abrasivo de
granitos de arena finos incluye un papel que tiene la superficie
primera y segunda, una primera capa gque incluye una primera
composicién de polimero sintético gque hace contacto con la
primera superficie del papel, una segunda capa gue incluye una

gsequnda composiciédn de polimerc sintétice, la segunda capa hace
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contacto con la primera capa e incluye una superficie exterior
lisa. Deseablemente, la superficie exterior lisa exhibe una
lisura Bekk mayor de alrededor de 100. Mas deseablemente, la
superficie lisa exhibe una 1lisura Bekk mayor de alrededor de

1,000.

En una incorporaciédn adicional, un papel abrasivo
de granos de arena finos incluye un respaldo abrasivo que incluye
un papel que tiene las superficies primera y segunda, una primera
capa que incluye una primera composicién de polimero sintético
que hace contacto con la primera superficie del papel, una
gsequnda capa que incluye una segunda composicién de polimero
sintético, en donde la segunda capa hace contacto con la primera
capa e incluye una superficie exterior lisa que exhibe una lisura
Bekk mayor de alrededor de 1,000, y una capa de particulas
abrasivas de granos de arena finos teniendo wun tamaiio de

particula promedio de menos de alrededor de 6 micras.

Otras caracteristicas y aspectos de 1la presente

invencidén estan discutidos en mayor detalle abajo.
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La Figura 1 es una fotomicrografia de la superficie

recubierta de un respaldo abrasivo recubierto tGnico; vy

La Figura 2 es una fotomicrografia de la superficie

recubierta de un respaldo abrasivo recubierto doble.

DEFINICIONES

Dentro del contexto de é&sta descripcidén, cada
término o fase abajo incluird el siguiente signifidado o

significados.

El término “respaldo abrasivo” es usado aqui para
significar un papel, tipicamente un papel reforzado con polimero,
el cual se intenta gque sea proporcionado con una capa de
particulas abrasivas. El término “papel abrasivo” se refiere a
la combinacién de un respaldo abrasivo y una capa de particulas

abrasivas.

Comoc se usdé aqui, el término “papel” sSe gquiere que
incluya cualquier tejido o material de tipo de hoja el cual

contiene por lo menos alrededor de 50% por peso de fibras
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celuldésicas. Ademas de las fibras celulébsicas, el te&ide puede
contener otras fibras naturales, fibras sintéticas o mezclas de
los mismos. Las telas no tejidas celulésicas pueden ser
preparadas por una colocacién por aire © una colocacién en hamedo
de fibras relativamente cortas para formar un tejido u hoja. Por
tanto, el término incluye hojas preparadas de un suministro para
hacer papel. Tal suministro puede incluir sdéleo fibras de
celulogsa © una mezcla de fibras de celulosa con otras fibras
naturales y/o fibras sintéticas. El suministro también puede
contener aditivos y otros materiales, tales como rellenos, por
ejemplo, una arcilla y didéxido de titanio, surfactantes, agentes
antiespumantes, y similares, asi como se conoce en el arte de

fabricacién de papel.

Como se usé aqui, el término “capa de lado al
respaldo” se refiere a una capa o recubrimiento scbre el lado de
respaldo o interior de un papel abrasivo, por ejemplo el lado del
papel abrasivo que no tiene la capa de particulas abrasivas scbre

el mismo.

Como se usd® aqui y en 1las reivindicaciones, el
término “comprendiendo” es inclusivo o de extremc abierto y no
excluye los elementos no recitados adicionales, componentes de

composicién o pasos de método. Por tanto, el término
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“comprendiendo” abarca los términos mas restrictivos

“consistiendo esencialmente de” y “consistiendo de”.

DESCRFIPCION DETALLADA DE LA INVENCION

De acuerdo con la invencién, un papel teniendo las
superficies primera y segunda estd recubierto sobre la primera
superficie con una primera capa de polimerc sintético, seguido
por la sobrecolocacién de la primera capa de polimero sintético
con una segunda capa de polimerco sintético para formar un papel
recubierto, seguido por el siper calandrado del papel recubierto

para formar un respaldo abrasivo liso.

El papel o respaldo abrasivoc de la presente
invencién puede ser preparado de un papel impregnado de latex.
Por via de ilustracién solamente, el papel impregnado de latex
puede ser una hoja de agua de fibras de pulpa de madera o de
fibras de pulpa alfa impregnadas con un l&tex de polimero
acrilico reactivo tal como Rhoplex® B-15 disponible de RohmNova
Company, de Filadelfia, Pennsylvania. Sin embargo, cualquiera de
un ntmero de otros l&tex pueden ser usados, si se desea, algunos
ejemplos de los cuales incluyen, pero ne se limitan a
poliacrilatos, incluyendo Hycar® 26083, 26084, 26120, 26104,

26106 y 26322, disponibles en Noveon de Cleveland, Chio, Rhoplex®
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HA-8, HA-12 vy NW-1715, disponibles de RohmNova |Company Y
Carboset® XL-52. disponible en Noveon, de Cleveland, O©Ohio,
copolimeros de estireno-butadieno, incluyendc Butofan® NS 278,
disponible de BASF Corporation, de Charlotte, Carolina del Norte,
y DL-219 y DL-283, disponibles de Dow Chemical Company de
Midland, Michigan, copolimeros de etileno-vinil acetato
incluyendo Dur-0-Set® E-666, E-646 Yy E-669, disponibles de
Nacional Starch & Chemical Co., de Bridgewater, New Jersey, hules
de nitrilo, incluyendo Hycar® 1572, 1577 y 1570x55, disponibles
de Noveon, poli(cloruro de vinileo), incluyendo Vycar® 2352,
disponible de Noveon, poli(vinil acetato), incluyendo Vinac® XX-
210, disponible de Air Products and Chemicals, Inc., de
Napierville, Illinois, copolimeros de etileno-acrilato incluyendo
Michem® Prime 4990, disponibles de Michelman, 1Inc., de
Cincinnati, Ohio y Adcote 56220, disponibles de Morton Thiockel,

Inc., de Chicago, Illinois.

La dispersidén impregnante puede contener arcilla
y/o un opacificador tal como dibéxido de titanio. Las cantidades
de ejemplo de estos dos materiales son 16 partes y 4 partes,
respectivamente, por 100 partes de polimero sobre una base de

peso seco.
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Por via de ejemplo solamente, el papel puede tener
un peso base de 50 g/m’ antes de la impregnacién. E1 papel
generalmente puede contener impregnahte en un range de desde
alrededor de 5 alrededor de 50 por ciento por peso, scocbre una
base de peso seco, aun cuando en algunos casos los niveles
superiores de impregnante en el papel pueden ser adecuados. Como
una ilustracidén no limitante, el papel puede contener 18 partes
de s6lidos de impregnacién por 100 partes de fibra por peso, y
puede tener un peso base de 58 g/m?, ambos sobre la base de peso

seco. Un calibre adecuado puede ser de 97 +/- B micrémetros.

La primera superficie del papel es primero
recubierta con una primera capa de una primera composicién
polimérica sintética. Después, el papel recubiertoc es recubierto
con una sequnda capa de una segunda composicién polimérica
sintética yaciendo sobre la primera capa. Cualquier composicién
polimérica sintética convencional puede ser utilizada para la
primera composicién polimérica sintética siempre dque la
composicién se adhiera © wuna bien a la primera superficie del
papel. Las composiciones poliméricas adecuadas para la primera
capa incluyen, por via de ilustracién solamente, poliolefinas,
especialmente polietileno y copolimeros de etileno y uno o mas de
tales mondmeros como vinil acetato, &cido acrilico, &cido

metacrilico, ésteres de acido acrilico (acrilatos), y ésteres de
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dcido metacrilico ({(metracrilatos); copolimeros de etileno con
tales monémeros de vinilo como alcohol de vinilo, c¢lorureo de
vinilo y cloruro de vinilideno; poliestireno y copolimeros de
estireno como butadienoc vy acrilonitrilo; terpolimeros de
acrilonitrilo-butadieno-egtireno; poliamidas; poliésteres,
incluyendo ambos homopolimeros y copolimeros; poliuretanos; vy
esteres de poliéster. La composiciédn polimérica sintética puede
ser un material termoplastico o un material termoasentado. Los
ejemplos adecuados incluyen, pero no se limitan a poliacrilatos
tal como Hycar® 26106 disponible de Noveon, hules de nitrilo tal
como Hycar® 1572 disponible de Noveon, poli(cloruro de vinilo)
tal como Vycar® 460X90 disponible de Novecn, y copolimeros de
estireno-butadieno tal como, por ejemplo, emulsiones de litex de

copolimero de estireno-butadieno carboxilatado.

El grosor de la primera capa requerida variara de
acuerdo al uso intentado para el papel recubierto, por ejemplo,
una primera capa m&s gruesa normalmente requerira productos
abrasivos de granitos de arena mis 4&speros, por ejemplo,
abrasivos teniendo tamafios de particula de 200 mallas ¢ mas (el
término ™"mallas”) es usado aqui para significar una malla de
criba estidndar de los Estados Unidos de América). Por el otro
lado, una primera capa mids delgada puede sger usada para productos

de granitos de arena mas finos los cuales van a ser usados para
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pulir el terminado de una superficie fina. Un grosor de capa
minimo practico es de alrededor de 25 micrdmetros, mientras gue
el grosor de c¢apa miximo practico es de alrededor de 250
micrémetros, sin embargo, las capas mis gruesas o mas delgadas
pueden ser empleadas, si se desea, siempre que las capas sean
continuas. Las composiciones poliméricas termoplasticas las
cuales son inherentemente mis rigidas serdn mas Utiles para
productos de arenilla mds &aspera, mientras que las composiciones
poliméricas termopléasticas elastoméricas son mis suaves como los
copolimeros de vinil acetato-etileno y poliuretanos sean mas
Gtiles para tales productos de arenilla fina como trapos de

pulido y de lijado fino.

Cualquier composicidn polimérica sintética
convencional, tal como se describié anteriormente para la primera
capa puede gser utilizada para la segunda composicién polimérica
sintética. La composicién polimérica sintética para las capas
primera y segunda puede ser la misma o diferente. Deseablemente,
la segunda composicién polimérica sintética se adhiere o une bien
a la superficie de la primera capa. Mas deseablemente, la
gegunda composicién polimérica sintética fluye suficientemente
bien para llenar cualquier orificiocs de alfiler presentes en la
primera capa. Por ejemplo, las composiciones poliméricas

sintéticas teniendo viscosidades variando desde 30-50 centipoises
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pueden ser esperadas que fluyan suficientemente bien para llenar
esencialmente cualesquiera orificios de alfiler presentes en la
primera capa. AGn mds deseablemente, 1la segunda composicidn
polimérica sintética usada para la segunda capa es compatible con
el adhesivo particular el cual puede ser usado para sujetar las

particulas adhesivas a la superficie recubierta del papel.

En una incorporacidn, una composicién polimérica
termoplastico la cual es inherentemente rigida es usada para la
primera capa, mientras que una composicién polimérica
termoplastica elastomérica o© mis suave como copolimero de
etileno-vinil acetato y/o poliuretanc es usada como la segunda
capa para los productos de granitos de arena finos tal como para

los trapos de pulido y de lijado fino.

Las composiciones poliméricas sintéticas primera y
gseqgunda pueden sger aplicadas puras, como una solucién en un
solvente adecuado © como una dispersién en agua u otro liquido
poer métodos wmuy conocidoé por aquellos con una habilidad
ordinaria en el arte. En algunas incorpcraciones, los procesos
los cual aplican un fluido de contenido de sélidos alto, viscoso
a la superficie del papel son utilizados. Tales procesos pueden
utilizar 100% de composiciones de sélidos que incluyen, por via

de ilustracién solamente, acrilicos curables con radiacidn
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ultravioleta y termoasentados de epoxi liquido. Tales
composiciones pueden ser aplicadas con, por ejemplo, recubridores
de matriz de ranura y recubridores de cuchilla/sobre/rodillo.
Ademis, pueden ser empleados los métodos de recubrimientos de
polvo termopldstico, tal como los métodos de recubrimiento
- electrostatico. En otras incorporaciones, los procesos tal como
el recubrimiento de derretido caliente y 1la extrusidén de
derretido que aplican una composicidn derretida directamente a la
tela son empleados, particularmente en donde 1la tela es
excepcionalmente porosa y abierta en naturaleza. Si se desea, la
composiciébn polimérica sintética puede ser llevada a cabo en, por
ejemplo, como una pelicula la cual entonces puede ser unida a 1la

gsegunda superficie del papel por calor o una capa adhesiva.

Después de que son aplicadas las capas primera Yy
segunda de composicién de polimero sintético a la primera
superficie- de papel, el papel recubierto pasa a través de un
calandrado o siliper calandrado para alisar ademds la superficie de
la segunda capa. El1 efecto de calandrado scobre la superficie del
respaldo abrasivo depende de la temperatufa, la presidén aplicada
y la duracién de la presidén. Para propdsitos aqui, el calandrado
puede ya sea llevado a cabo a cualquier temperaturas ambiente o
elevada. Las presiones de calandrado adecuadas pueden ser de

alrededor de 50 a alrededor de 2,000 libras-fuerza por pulgada
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lineal (pli) deseablemente de desde alrededor de 100 a 1,600 pli,
mis deseablemente de desde alrededor de 300 a alrededor de 1,000
pli, y ain mis deseablemente de desde alrededor de 400 a
alrededor de 600 pli. Las temperaturas adecuadas pueden ser de
desde alrededor de 20° C alrededor de 240° C, deseablemente de
desde alrededor de 20° C a alrededor de 140° C, aln méas
deseablemente de desde alrededor de 20° C a alrededor de 40° C,
atn cuando mAds deseablemente son las temperaturas a la
temperatura ambiente. La duracién del calandrado puede ser
variada en conjuncién con la presidén del punto de sujecibén y/o la
composicién de los rodillos de calandrado para producir la lisura
deseada del respaldo de papel para la hoja. Por ejemplo, los
rodillos de calandrade mads suaves, tales como los rodillos
llenados con fibra tienden a comprimir para formar un &rea de

contacto mids grande en el punto de sujecidn, aumentando por tanto

la duracién del calandrado. Los rodillos de acero duros
comprimen menos, disminuyende por tante la duracidén del
calandrado. En un arreglo, el punto de sujecién de calandrado

comprende un rodillc de acero y un rodillo llenado de fibra
suave. En otro arreglo, por ejemplo, una pila de siper
calandrador de produccién puede incluir mds de dos rodillos,
deseablemente de desde alrededor de nueve a alrededor de omnce
rodillos, apilados uno sobre otro en un arreglo vertical.

Deseablemente los rodillos apilados alternan entre rodillos de
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acero y llenados de fibra. Con tal arreglo, el papel/puede ser
expuesto a varias presiones, de hasta alrededor de 1,600 pli, y
un namero de puntos de sujecidén, por ejemplo de desde uno a
alrededor de ocho, a fin de desarrollar el nivel de lisura_

deseado.

El recubrimientc continuo de dos capas resultante
proporciona una superficie no porosa y lisa a la cual pueden ser
sujetadas las particulas abrasivas, tipicamente por medio de una
capa o recubrimiento adhesivo. El recubrimiento continuo también
aglutina el respaldo abrasivo junto, dandole resistencia a la
distorsién mecénica durante la conversiém del respaldo abrasivo
recubierto a un papel abrasive y durante el uso del papel

abrasivo resultante.

El respaldeo abrasivo puede incluir una capa de
pelicula de polimero ahulada amorfo unida a la segunda superficie
del papel para reducir la tendencia de papel para el rizado y
proporciconar una superficie no resbalosa. Por via de ejemplo
solamente, el polimerc ahulado amorfo puede ser un elastSmero de
poliéster. Como otro ejemplo, el polimero ahulado amorfo puede
ser un polipropileno ahulado amorfo. La capa de pelicula de
polimerc ahulado amorfo en general puede ser formada sobre la

segunda superficie del papel mediante técnicas de extrusidén de



10

15

20

18

derretido o de fraguado con extrusién las cdales son muy
conocidas por aquellos teniendo una habilidad ordinaria en el
arte. Alternativamente, una pelicula preformada del polimero
ahulado amorfo puede ser unida al segunde lado del papel, de
nueve por medics conocidos. En general, la capa de pelicula de
polimerc ahulado amorfa puede ser de cualquier grosor deseado,
dependiendo de 1los requerimientos del papel abrasivo. Por
ejemplo, la capa de pelicula de polimero amorfo puede tener un
grosor de desde alrededor de 50 a alrededor de 75 micrometros.
Como otro ejemplo, la capa de pelicula de polimero amorfo puede
tener un grosor de desde alrededor de 12 a alrededor de 25

micrémetros.

Para sujetar 1las particulas abrasivas a 1la
superficie de cubierta del respaldo abrasivo, es aplicado un
adhesivo a la superficie recubierta lisa del respaldo abrasivo.
Cualquiera de los tipos de adhesivos conocidos puede usarse para
unir las particulas abrasivas a la segunda capa de composicidn
polimérica sintética. Por ejemplo, el adhesivo puede ser un
adhesivo termoasentado tal como, por via de ilustracién
solamente, resinas epoxi, é&teres epoxi, fendlicos, poliuretanos,
poliésters y alquids. Las dispersiones a base de agua tal como
el copolimero de etileno-vinil-acetato dispersado-amoniaco

también pueden ser empleadas. La solucién de adhesivo
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tipicamente es dictada por el uso final, pero el adhesivo debe
ser compatible con el recubrimiento polimérico sintético sobre el
cual es aplicado. Los fenflicos son mads dtiles para los
productos abrasivos 4&speros mis duros para el terminado o
conformado &aspero, especialmente en donde el producto necesita
ser a prueba de agua también. Los adhesivos mas flexibles tal
como las resinas epoxi y los alquids son también a prueba de agua
y son deseables para productos de terminado fino. Para productos
de 1lijado en seco, los pegamentos animales y las resinas

sintéticas a base de agua pueden se usadas.

Cualquier medios generalmente aceptados para
aplicar adhesivo a un material de hoja pueden ser empleaos,
incluyendo tales métodos como rodillo, rodillo de reversa,
grabado y recubrimiento de wvarilla Meyer. Es generalmente
deseable el evitar la colocacién del papel bajo una tensidén
significante a fin de minimizar 1l1la distorsién de papel,
especialmente cuando el adhesivo estd siendo curado con calor.
Las temperaturas de curado deseablemente serdn mantenidas debajo
de alrededor de 125° C, ya que las temperaturas mis altas también

tienden a distorsionar el papel.

En general cualquiera de los materiales abrasivos

empleados cominmente conocidos por aquellos con una habilidad
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ordinaria en el arte pueden ser usados. Tales materiales pueden
variar desde muy &speros a muy finos. Los materiales abrasivos
de ejemplo incluyen carburo de silicio, ©6xido de aluminio,

granate y diamantes, por via de ilustracidn solamente.

En una incorporacién, el adhesivo de unién puede
ser disuelto o disperso en un sclvente portador y la mezcla es
entonces aplicada por un puntc de sujecién de recubrimiento de
presién al respaldo abrasivo. Las particulas de arenilla
abrasivas son entonces depositadas sobre el respaldo abrasivo en
movimiento antes de que el solvente o el portador sea expulsado,
y mientras que el adhesivo aln estd fluido. Las particulas de
arena pequefia pueden ser orientadas o alineadas, por ejemplo por
medios electrostéticos, para maximizar las propiedades abrasivas
o de corte. Deseablemente, ninguna presifén externa es aplicada a
las particulas después del depb6sito, ya que esto puede tender a
destruir la alineacién de 1las particulas, o a enterrar las
particulas en el respaldo, ambos de los cuales son indeseables.
Después de que el solvente o portador es expulsado, el respaldo
de abrasivo llevando el adhesivo y la arenilla puede ger pasado a
través de un horno el cual calienta el material por tiempos
variando desde varios minutos a varias horas para curar el

adhesivo y para unir firmemente la arenilla ah{.
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Si se desea, una o mas capas de un adhesivo u otro
material pueden ser formadas sobre la capa de particulas
abrasivas. Tal capa puede servir para anclar mejor todas las
particulas abrasivas al material de hoja abrasivo, reduciendo por
tanto la pérdida de abrasivo durante el uso y aumentando la vida

del material de hoja abrasiva.

En general, cualquiera de los materiales abrasivos
cominmente empleados conocidos por aquellos con una habilidad
ordinaria en el arte pueden ser usados. Tales materiales pueden
variar desde muy asperos a muy finos. Los materiales abrasivos
de ejemplo incluyen carburo de silicio, 6xido de aluminio,

granate y diamante por via de ilustracién solamente.

Si se desea una o mds capas de uh adhesivo u otro
material pueden se formadas sobre 1la capa de particulas
abrasivas. Tal capa puede servir para enganchar mejor todas las
particulas abrasivas al material de hoja abrasivo, reduciendo por
tanto la pérdida de abrasivo durante el uso y aumentando la vida
del material de hoja abrasivo. Por ejemplo, después de que la
arenilla es firmemente unida al respaldo, puede ser aplicado un
recubrimiento de “tamafic de grano” sobre la capa de particulas
abrasivas. El recubrimiento de tamafic de grano puede ser una

resina termoasentada dura o goma animal 1la cual ancla las
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particulas mas finamente de manera que é&stas permanecen alineadas

para una capacidad de corte miximo.
PROCEDIMIENTCOS DE PRUEBA

Las muestras representativas de 1los papeles

recubiertos fueron probadas bajo las condiciones TAPPI estandar a
una humedad relativa de 50 * 2% y a una temperatura de 23 * 2° C

después del acondicionamiento por 24 horas de acuerde a los

procedimientos de prueba delineados abajo.

Peso Base: El peso base es una medida del peso por
drea de unidad del papel como se describid en el método de prueba
TAPPI 410. Para determinar el peso base, el papel teniendo un
drea conocida es pesado sobre una escala de presién y el peso por
drea de unidad es expresado en gramos por metro cuadrado y es
calculado. Una balanza de presidn electrd4nica modelo HR 60 A&D
fabricada en 2001 por A&D Weighing de Milpitas, California vy

exacta a tres décimas fue usada para pesar los especimenes,.

Calibre: El calibre es una medida del grosocr de
papel como se describié por el método de prueba T-411 de TAPPI.

Una serie “400” de Precision Micrometer fabricado por Testing
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Machines Incorporated (TMI) de Amityville, Nueva York fue
utilizado para determinar. Una muestra acondicionada previamente

es insertada en el instrumento y la lectura digital exhibe el

grosor de muestra.

Tensidn: La resistencia a la tensién es una medida
de la fuerza por ancho de unidad requerida para romper un
espécimen de papel como se describidé en el método de prueba T-494
de TAPPI. Un probador de tensidén EJA fabricado en 1999 por
Thwing-Albert de Philadelphia, Pennsylvania fue usado para medir
las propiedades de tensidn y estiramiento. Una muestra de 15
milimetros de ancho fue insertada en la extensidén de quijada de 4
pulgadas y la muestra es jalada a una velocidad de quijada de 12
pulgadas por minuto. La resistencia a la tensidén pico y el
estiramiento es exhibido sobre un exhibidor CRT de lectura
electrébnica. Los resultados de prueba para las cuatro muestras

fueron promediadas para determinar el valor de prueba.

Estiramiento: El estiramiento es una medida del
porcentaje de alargamiento al rompimiento cuando un espécimen es
sometido a una prueba de tensidén como se describié en el método
T-494 de prueba de TAPPI. El estiramiento fue medido como se

indicé arriba para la prueba de tensidn.
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Rasgado: La resistencia al rasgado es una medida

de la fuerza perpendicular al plano del papel requerido para
rasgar a través de una distancia especifica después de que el
rasgado se ha empezado usandc un probador de rasgade Elmendorf
como se describid en el método de prueba T-414 de TAPPI. Un
probador de rasgado Elmendorf Portear fabricado en 1998 por
Thwing-Albert fue usado para medir la resistencia al rasgado de
las muestras de papel. Las muestras teniendo un anchc de
exactamente 63 milimetros son colocadas en las quijadas del
probador y se agarran. Una hendidura de 20 milimetros iniciales
se hace usando una cuchilla a través de la muestra dejando una
trayectoria de rasgado de 43 milimetros de largo. Un péndulo es
liberado el. cual resulta en el rasgado de la muestra. El trabajo
hecho en el rasgado de la muestra es exhibido sobre un lector
digital. Los resultados de prueba para cuatro muestras fueron

apropiadas para determinar el valor de prueba.

Lisura Haggerty: La lisura Haggerty es determinada
mediante el medir el flujo de aire a través de un esgpécimen y un
anillo presurizado que es presionado sobre un papel recubierto
como se describidé en el método de prueba T-538 de TAPPI. La tasa
de flujo estd relacionada a la aspereza de superficie del lado
recubierto del papel. Un probador de lisura de papel modelc 538

fabricado en 1997 por Technidyne Corporation de New Albano,
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Indiana fue usado para llevar a cabo la prueba. La muestra es
ingertada e el instrumento automatizado y una lectura digital

expresa la tasa de flujo de aire en centimetros c¢ibicos por

segundo.

Lisura Bekk: La lisura Bekk que es determinada
mediante el medir el tiempo por 38 mililitros de aire para a
través de un anillo prensado sobre el papel recubierto como se
describe en el método de prueba T-479 de TAPPI. Esta prueba es
mis adecuada para papeles muy lisos. El probador de lisura Bekk
usado en éste estudio de un modelo K533 fabricade por Messmer
Bichel de Holanda en 1999. Este es un modelo electrb6nico que
involucra el colocar la muestra sobre una placa de vidrio para la
prueba. El instrumento de prueba automiticamente mide el tiempo
para un volumen fijo de aire para pasare entre la placa de vidrio
y la muestra. Los resultados de prueba para diez muestras

fueron promediados para determinar el valor de prueba.

Porosidad Haggerty: La porosidad Haggerty es una
medida de la registencia del papel al pasc del aire a través del
plano del papel como se describid en el método de prueba T-536 de
TAPPI. Un modelo de probador de porosidad 1 fabricado por
Technidyne Corporation en 2000 fue usado para probar las

muestras. La muestra es colocada en una ranura entre la base y
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la caja de gabinete del instrumento. Después de correr 1la
prueba, un lector digital exhibe la tasa de flujo de aire a
través del papel en centimetros clbicos por segundo. Los
resultados de prueba para las cuatro muestras fueron promediados

para determinar el valore de prueba.
EJEMPLO

El papel usado en éste ejemplo fue un papel
saturado comercialmente disponible (Azul “A” peso, de Neenah
Paper, Inc., de Alpharetta, Georgia). El tamafio de hoja fue de
8,5 veces ,1l1 pulgadas (alrededor de 22 veces ,28 centimetros).
El peso base del papel antes de la saturacidén fue de alrededor de
62 gramos por metro cuadrado (gsm). El saturante fue latex de
hule de nitrilo-butadieno y estuvc presente a un nivel suficiente
para dar al papel saturade un peso base de 90 gramos por metro

cuadrado.

Una mezcla acuosa de redes de nitrilo y de cloruro
de polivinile a una viscosidad de 40 centipoises y 49% de sélidos
totales fue aplicada al lado de alambre de papel con una varilla
de enrollado de alambre Meyer numeroc 18 y el papel fue secado en
un horno a 105° C. La cantidad de recubrimiento aplicada fue

determinada como siendo de 13 gramos por metro cuadrado por
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analisis gravimétrico después del secado. Una segurida capa_de
aproximadamente el mismo peso de recubrimiento fue aplicada
directamente sobre la primera en una manera similar y el papel
fue secado de nuevo. La lisura de papel fue probada y se
encontrd cque fue significativamente mé&s liso que aquel obtenido
gsobre una muestra de control de capa Gnica como se mididé por los
instrumentos de 1lisura Haggerty y Bekk, El calandrado
gsubgecuente de la muestra entre el rodillo de calandrado de acero
y el rodillc 1llenado de fibra a 500 pli y 23° C resultd en
valores de lisura tipicos asociados con aquellos de una pelicula
como se mididé por éstos instrumentos. La figura 1 es una
fotomicrografia (de aproximadamente de una amplificacién de 100x
lineal) de wuna superficie 12 de un papel abrasivo de
recubrimiento Ginico 10 hecho como se describid anteriormente. Un
recubrimiento 14 que cubre la superficie 12 de las fibras de
papel 16 contiene muchos orificios de alfiler 18 y separaciones
20. La figura 2 es una fotomicrografia (de aproximadamente 100x
de amplificacién 1lineal}) de wuna superficie 32 de un papel
abrasivo de recubrimiento doble 30 hecho como se describid
anteriormeﬁte. Un recubrimiento 34 que cubre la superficie 32 de
las fibras de papel 36 contiene muchos orificios de alfiler 38 y
las geparaciones 40. En comparacién al papel de abrasivo de
recubrimiento tGnico 10, el papel abrasivo de recubrimiento doble

30 tiene una apariencia mas 1lisa con menos y mis pequefios
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orificios de alfiler y separaciones presentes en la syperficie
del papel.

Los regsultados de la prueba de propiedad fisica para

el recubrimiento dnico Yy 1los respaldos de abrasivo de

recubrimiento doble se proporcionan en la Tabla 1. Es de notarse
la mejora marcada en la lisura del papel slper calandrado de

recubrimiento doble.

Tabla 1 - Propiedades Fisicas

gsequnda fueron variados.

Otras muestras

fueron preparadas

Papal de capa {nica Papel de capa doble
Peso Base, gsm 115 123
Calibre, mm 0,167 0,145
Tensién en seco, kg/l5 mm MD 9,0 8.4
CcD 4,6 6,6
Estiramiento en eseco % MD 3,6 4,0
CcD 11,7 10,4
Rasgado, gms
MD 95 93
CcD 105 92
Lisura Haggerty, cc¢/seg 190 27
Lisura Bekk, seg/38 ml 45 1400
| Porosidad Sheffield, cc/seg 0 0

€Il una manera

gimilar en la cual los pesos de recubrimiento de capa primera y

Un peso de recubrimiento de primera
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capa mas pesado, de aproximadamente 22-26 gramos por metro
cuadrado seguide por una capa superior de 12 gramos por metro
cuadrado resultd en valores de lisura Bekk de sobre 12,900
segundos lo cual es el limite superior del instrumento. Las
fotomicrografias confirmaron que la segunda capa del
recubrimiento elimin® los orificios de alfiler en el respaldo

abrasivo.

Estas y otras modificaciones y variaciones a la
presente invencién pueden ser practicadas por aquellos con una
habilidad ordinaria en el arte, sin departir del espiritu y
alcance de la presente invencién la cual esta mds particularmente
establecida en las reivindicaciones anexas. Ademds, debera
entenderse que los aspectos de las varias incorporaciones pueden
ser intercambiados ya sea en todo o en parte. Ademis, aquellos
con un habilidad ordinaria en el arte apreciaridn que la
descripcién apterior es por via de ejemplo solamente y que no gse
intenta el 1limitar la invencién hasta aqui descrita en tales

reivindicaciones anexas.
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REIVINDICACIONES

1. Un método para hacer un respaldo abrasivo que

tiene una superficie lisa que comprende los pasos de:

proporcionar un papel que tiene una primera

superficie de papel y una segunda superficie de papel;

aplicar una primera capa polimérica sintética que
comprende una primera composicidén polimérica sintética a 1la

primera superficie de papel; vy

aplicar una segunda capa polimérica sintética que
comprende una segunda composicidén polimérica sintética a la

primera capa polimérica sintética.

2. El método tal y como se reivindica en la
clidusula 1, caracterizado ademds porque comprende el paso de
stper calandrar el respaldo abrasivo después de la ;plicacién de
la segunda capa polimérica sintética para formar una superficie

lisa sobre la segunda capa polimérica sintética.
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3. El método tal y como se reivindica en la
clausula 2, caracterizadoc porque la superficie lisa exhibe una

lisura Bekk mayor de alrededor de 100.

4. El método tal y como se reivindica en la
cliusula 2, caracterizado porque la superficie lisa exhibe una

lisura Bekk mayor de alrededor de 1000.

5. El método tal y como se reivindica en la
cliusula 1, caracterizado ademds porgue comprende el paso de
aplicar una capa de pelicula de polimero ahulado amorfo a la

segunda superficie de papel.

6. El método tal y como se reivindica en la
cldusula 5, caracterizado porque la capa de pelicula de polimero
ahulado amorfo se produce de un fraguado de extrusién, extrusién
de derretido o una pelicula formada previamente y se selecciona
del grupo que consiste de elagstdmeros de poliéster vy

polipropilenc ahulado amorfo.

7. El método tal y como se reivindica en la
clausula 5, caracterizado porque la capa de pelicula de polimerc

ahulado amorfo demuestra las propiedades antiresbalado cuando
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est4d himeda o seca y ademds en donde el respaldo abrasivo es

resistente al rizado con la exposicidén al agua liquida.

8. El método tal y como se reivindica en la
clausula 1, caracterizado porque el papel es un papel reforzado

con polimero.

9. El método tal y como se reivindica en la
clausula 1, caracterizadc porque el papel estd saturado con un

latex de hule de nitrilo-butadieno.

10. El método tal y como se reivindica en 1la
clausula 1, caracterizado ademds porque comprende los pasos de
aplicar una capa de particulas abrasivas uniformemente

distribuidas a la segunda capa de polimero sintético.

11. El método tal y comco se reivindica en la
clidusula 10, caracterizado porque 1las particulas abrasivas

promedian menos de alrededor de 6 micras en tamafio.

12. El método tal y como se reivindica en la
clausula 10, caracterizado porque la capa de particulas abrasivas
estd unida a la segunda composicién polimérica sintética por

medio de una capa de un adhesivo.
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13. El método tal y como se reivindica en la
cldusula 10, caracterizado porque la capa de particulas abrasivas

esta recubierta con una capa de un adhesivo.

14. El método tal y como se reivindica en 1la
clausula 1, caracterizado porque la primera composicidn
polimérica sintética comprende redes de nitrilo y cloruro de

pelivinilo.

15. El método tal y como se reivindica en 1la
cldusula 1, caracterizado porque la composicidén polimérica
sintética segunda comprende de desde nitrile y clorurc de

polivinilo.

16. El método tal y como se reivindica en la
clausula 1, caracterizado porque el peso base de la segunda caspa
es menor de alrededor de la mitad del peso base de la primera

capa.

17. Un respaldo abrasivo recubierto para usarse
en la fabricacién de un papel abrasivo de arenilla fina, el
respaldo abrasivo comprende un papel que tiene las superficies

primeras y segunda, una primera capa que comprende una primera
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composicién de polimero sintético gque contiene la primera
superficie de papel, una segunda capa gque comprende una segunda
composicién de polimeroc sintético, la segunda capa hace contacto

con la primera capa y comprende una superficie exterior lisa.

18. El respaldo abrasivo recubierto para usarse
en la fabricacién de papel abrasivo de arenilla fina tal y como
se reivindica en 1la cléusula. 17, caracterizado porque 1la
superficie exterior 1lisa exhibe wuna 1lisura Bekk mayor de

alrededor de 100.

19. El resgpaldo abrasivo recubierto para usarse
en la fabricacién de papel abrasivo de arenilla fina tal y como
se reivindica en 1la clausula 17, caracterizado porgue la
superficie exterior 1lisa exhiﬁe una lisura Bekk mayor de

alrededor de 1000.

20. ~ Un papel abrasivo de arenilla fina que
comprende un respaldo abrasivo que comprende un papel que tiene
las superficies primera y segunda, una primera capa que comprende
una primera composicién de polimero sintético que hace contacto
con la primera superficie del papel, una segunda capa dgque
comprende una segunda composicién de polimero sintético, en donde

la segunda capa hace contacto con la primera capa y comprende una



®
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35
superficie exterior lisa que exhibe una lisura Bekk mayor de
alrededor de 1000, y una capa de particulas abrasivas de arenilla
fina teniendo wun tamafic de particula promedio de menos de

alrededor de 6 micras.
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R E 8 U M E N

En una incorporacidén se proporciona un método para
hacer un respaldo abrasivo teniendo una superficie 1lisa que
comprende los pasos de proporcionar un papel gque tiene una
primera superficie de papel y una segunda superficie de papel;
aplicar una primera capa polimérica sintética que comprende una
primera composicién polimérica sintética a la primera superficie
de papel; y aplicar una segunda capa polimérica sintética que
comprende una segunda composicidén polimérica sintética a 1la
primera capa polimérica sintética. El método es usado para
preparar los respaldos abrasivos finos que tienen una superficie

exterior lisa para la preparacidn de los papeles abrasivos.
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PATENT COOPERATION TREATY E“ﬁﬁ% — &

OCT 12 2086 O_ujj

From the INTERNATIONAL SEARCHING AUTHORITY GJ‘ o
rom : P TY AND MANN!NGg
Te: NOTIFICATION OF TRANSMITTAL OF G(.,
DORITY & MANNING, PA : THE INTERNATIONAL SEARCH REPORT AND .
P.0. Box 1449 THE WRITTEN OPINION OF THE INTERNATIONAL =
Greenville, South Carolina 29602 SEARCHING AUTHORITY, OR THE DECLARATION ~

ETATS-UNIS D'AMERIQUE

(PCT Rule 44.1)

uDate of mailing
C—io 5‘%_) {day/month/year) 06 / 10 / 2006
Applicant's or agent's file referance
NPI-S3-PCT D&M DOCKETIN FOR FURTHER ACTION See paragraphs 1 and 4 below
International application No. International filing date
PCT/US2005/046076 Action Due:_AfW | (Gay/montiiyear)  21/12/2005
Applicant

Date Due:_ !J—/b/o(o
G NEENAH PAPER, INC. initiala: ’S{:Q

1. m The applicant is hereby notified thal the international search report and the writlen opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendmenis and statement under Article 19: D&M DOCKETING

The applicant is entitled, f he so wishes, to amend the claims of tha International Application (see Rule 48):
Whan? The time limit for filing such amendments is normally twe months from the date of lrax&ntiltal ol the ~

\
International Search Raport, on Due’ OD|\L\_| d\-—q}-m
Whera? Directly to tha Inlernational Bureau of WIPQ, 34 chemin des Colombettos o

1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 Dats Due:_ ’ B ﬂ ,
For more detalled instructions, see the notes on the accompanying sheet. .

2. ‘:] The applicant is hereby notified that no international search report will be sslablished and that nh'.;"!:‘.';@l’ﬂém.. [P & IV —
Article 17(2){a) to that effect and the written opinion ol the Inlernational Searching Autherity are transmitted herewith.

3. l:l With regard lo the protes! against paymeni ol (an) additional fee(s) undar Rule 40.2, the applicant is notified thai:

[ ] the protest together with the decision thereon has been ransmitted 1o the Intemational Bureau together with the
applicant’s request {a larward the texts ol both the protest and the decision thereon o the designated Otfices,

no decision has been made yet on the prolest; he applicant will be notified as soon as a decision is made.

4. Reminders

Shertly after the expiration of 18 montha from the priority dale, the international application will be published by the

Q Inmernational Bureau. If the applicar wishas to aveid or postpone publication, a nolice of withdrawal of the international
application, or of the priority claim, must reach the Internationai Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
balore the compietion of the technical preparations for international publication

The applicant may submit comments on an informal basis on the written opinian of the Internalional Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examinalion report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date,

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed it the applicant wishes to posipone the entry inio the national phase untll 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perlorm the prescribed
acts for entry into the national phase before those designaled Officos.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even il no demand is filed within 19
months.

See the Annex to Form PGT/IB/301 and, for delails about the applicable time limits, Qlfice by Office, see tha PCT Applicant’s
Guide, Volume !I, National Chapters and the WIPQ Internel site.

Name and mailing address of the International Searching Authorily Authorized officer

European Patenl Office, P.B. 5818 Palentlaan 2 ) .
) NL-2280 HV Rijswijk Maria Zinburgova
. 0 Tel, {+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: {(+31-70) 340-3016

Form PCTASA/220 (October 2005) (See notes on accompanying sheet)



NOTES TO FORM PCT/ISA/220

These Nolas are intended 1o give the basic instruclions concerning the filing of amendments under article 19. Th
Notes are based on the requiremenits of the Patent Cooperation Treaty, the Regulations and the Adminisirative Insir ctions
under that Trealy. In case of discrapancy between these Notes and those requirements, the latier are applicable. For
detailed information, see also the PCT Applicant’s Guide, a publication of WIPO.

In these Notes, "Article”, “Rule”, and "Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMlENTS UNDER ARTICLE 19

The applicant has, after having received the inlernational search report and the written opinion ol the International
Searching Authority, one opparunity to amend the claims of the International application. It should however be emphasized
that, sinca ali parts of the international application {claims.description and drawings) may be amanded during the
international praliminary examination procedure, there is usually no need to file amendments of the claims under Article 19
excepl whers, e.g. the applicant wants the latter to be published for the purposes of provisional protaction or has another
reason for amending tha claims before internalional publication. Furthermore, it should be emphasized that provisional
protection is available in some Slates only (see PCT Applicant’s Guide, Volume YA, Annexes B1 and B2).

The attention of the applicant is drawn lo the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authorily has declared, under Article 17(2), thal no inlernational search report would be
established (see PCT Applicant’s Guide, Volume /A, paragraph 298).

What parts of the inlernational application may be amended?

Under Articla 19, only the claims may be amended.

! -

During the internatianal phase, the claims may also be amended (or further amended) undar Article 34 belore the
International Preliminary Examining Authorily. The description and drawings may only be amended undar
Article 34 before the International Examining Autharily.

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41. -

Whan? Within 2 months from the date of transmittal ol the international search report or 16 months from the priority date,
whichever time limit expires later. It should bs noted, however, that the amendments will be considered as having
been raceived on time it thay are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1 }

Where not to flle the amendments?

The amendments may only be filed with the Inlernational Bureau and not with the receiving Ollice or the
International Searching Authorily (Rule 46.2).

Where a demand for international praliminary examination has been/is filed, see balow.

How? Either by canceling one or more entire claims, by adding one or more new claims or by amending the text of one
ar more of the claims as filed.

A replacement sheet must be submitted for each sheat of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheel must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered conseculively (Seclion 205(b)).

The amentdments must be made in the language in which the international appllcation is lo be published.

What documenls must/msy accompany the amendments?
Lelier (Section 205(b)):
The amendments must be submitted with a lelter,

The letter will not be published with the international application and the amendad claims. It should not be
confused with the "Statement under Aricle 19{1)" (see below, under "Statement under Article 19(1)7).

The lelter must be In English or French, al the choice of the applicani. However, if the language ot the

internatlonal applicatlon is English, the lelter must be In English; if the language ol the international application
is Franch, the letter must be in French.

Noles to Form PCT/ISA/220 (first sheet) {Oclober 2005)
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NOTES TO FORM PCT/ISA/220 (continued) ?7

The letter must indicale the differances between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped) whather

(i) theclam is unchanged; I

(i) the claim is cancelled;

(i) the claim is new;

(iv) the claim replaces one or more claims as filed:;

(v} the claim is the result of the division of a claim as filed. -

The following examples illusirate the manner in which amencments must be explained in the
accompanying letter:

1. [Where originally there were 48 claims and after amendment of some claims thare are 51]:
"Claims 1 to 29, 31, 32, 34, 35, 37 lo 48 replaced by amended claims bearing the sama numbers;
¢laims 30, 33 and 36 unchanged; new claims 49 10 51 added.”

2. [Where originally there wera 15 claims and after amendment of all claims there are 1 1)
"Claims 1 1o 15 replaced by amended claims 1to 14 .~

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
new claims]:
*Claims 1 10 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
"Claims 7 10 13 cancelled; new claims 15, 16 and 17 added:; all other claims unchanged.”

"Claims 1-10 unchanged: claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended

4. [Where various kinds of amendments are made):
@ claim 14; claim 17 subdivided into amended claims 15, 16 and 17: new claims 20 and 21 added.”

"Slnleme;ﬂ under articlie 19(1)" (Rule 46.4)

The amendmenis may be accompanied by a slatement explaining the amendiments and indicating any impact
that such amendments might have on the descriplion and the drawings {which cannot be amended under Article 18(1)).

The statement will be published with the international application and the amended claims.
it must be in the language in which the international application is to be pubiished.
It must be briel, not exceeding 500 words it In English or if translated into English,

It should not be confused with and does not raplace the letter indicating the differences betwaen the claims as filed
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preterably by
using the words "Stalement under Article 19(1)."

It may not contain any disparaging comments on tha international search repori or the relevanca of citations
contained in thal repon. Retference to cilalions, relevant 1o a given claim, contained in the international search
reporl may be made only in connection with an amendment of that claim.

Consequence if a demand for Intefnatlonal preliminary examination has alre'ldy bean filed

If, at the time of filing any amendments and any accompanying statement, under Adticle 19, a demand lor
international preliminary examination has afready bean submitted, the applicant must preferably, at the time of
filing the amendments (and any statement ) with the International Bureau, also file with the International
Preliminary Examining Authority a copy of such amendments {and of any statement) and, where required, a
translation of such amendments for the procedure before that Authorily (sea Rules 55.3(a) and 62.2, first
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401).

Il a demand for international preliminary examination is made, the Wwritten apinion of the International Searching
Authorily will, excepl in cartain cases where the International Preliminary Examining Authority did not act as
International Searching Authority and where it has notified the International Bureau under Rula 66.1 bis(b}, be
considered to be a written opinion of the International Preliminary Examining Authoarity. if a demand is mage, the
applicant may submit to the Internalionat Preliminary Examining Authority a reply to the writlen opinion together,
where appropriale, with amendmenis belore ihe expiration of 3 manths from the date o mailing of Farm
PCT/NSA/220 or before the expiration ol 22 months from the priority date, whichever expires later (Rule 43bis.1 (ch.

Consequence with regard to translation of the international application for entry inlo the*hational phase
The applicant's attention is drawn 1o the fact Ihat, upon entry into 1he national phase, a lranslation of the ¢laims as
. amended under Article 19 may have to be furnishad lo the designaled/elecled Offices, instead o, or in addition {o,
the translation of the claims as filed.

For further delails an the requirements of each designated/elecied Office, see the PCT Applicant's Guids,
Volume I,

Notes to Form PCT/ISA/220 (second sheel) (October 2005)
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Arlicle 18 and Rules 43 and 44)

Applicant’s or agant's lile reference FOR FURTHER see Form P CTASA220
NPI-53-PCT ACTION as well as, where applicable, item 5 below.
International application Na. Internationai filing date (day/monthiyear) (Earliest) Priorily Date (day/month/year)
PCT/US2005/046076 21/12/2005 30/12/2004
Applicant

NEENAH PAPER, INC.

This international search raport has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitied to the International Bureau.

This international search repon consists of a total of 5 sheeats.

D itis also accompanied by a copy of each prior ant document cited in this repart,

t. Baeis of the report
a. With regard to the language, the interational search was carried out on the basis of:

tha international application in the language in which it was liled

D a translation of the inlernational application into , which is the language
of a transiation furnished for the purposes of international search (Rules 12,3(a) and 23.1 (b))

b. |:| Wilh regard 1o any nucleotlde and/or amino acld sequence disclosed in the inlernational application, ses Bax No. 1.
2. [:’ Certaln claima were found unsearchable (See Box Ng. n
a. [X]  Unity of invention Is iacking (see Box No IlI)

4. With regard to the title,
[E’ lhe text is approved as submitied by the applicant
D the text has bean established by 1his Authorily to read as follows:

5. With regard 1o the abstract,
E the text is appraved as submitted by the applicant

|:] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV, The applicant
may, within one month from the date of mailing of this international search report, submit commenits to this Authority

6. With regard to the drawings,
a. the ligure of the drawings Io be published with the abstracl is Figure No. 2
D as suggested by the applicant
|:| as selecled by this Authority, because the applicant failed 1o suggesi a figure
[EI as selecled by this Authority, because this ligure better ch'araclerizes the invenlion
b. D none of the figures is to be published with the abstract '

Form PCT/ASA/210 (iirst sheat) (April 2005)
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lnlerna"ﬁon 5_ licaNgon No.
INTERNATIONAL SEARCH REPORT ‘ PCT/U52005/046076

Box I Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)
This International Search Raport has not been established in respect of certain claims under Article 17{2}{a) for the lollowing reasons:

1. D Claims Nos.: ] . .
because Lthoy relale lo subject matter not required 1o be searched by this Authority, namely:

2. I ' Claims Nos.:
because lhey relate to parts of the Intarnational Application thal do not camply with the prascribed requirements 1o such
an extent that no meaningful Intarnalional Search can be carried out, spacifically:

3. D Claims Nos.:
because lhey are dependent claims and are not drafted in accordance with the second and third seniences of Rule 6.4(a).

Box lll Observations where unity of invention is lacking (Continuation of Item 3 of first sheet)

This International Searching Authority found multiple inventions in this International application, as follows:

see additional sheet

1. I:‘ As all required addilional search fees were timely paid by the applicant, this International Search Repori covers all
searchable claims.

2. ’:‘ As all searchable claims could be searched withoul effort justilying an additional foe, this Authorily did not invile payment
of any additicnal fee.

3. D As only some of the required additional search lees were limely paid by the applicant, this Internalional Search Report
covers only those claims for which lees were paid, speciically claims Nos.:

4. m No required additional search fees were timely paid by the applicant, Coni'.equenlly. this International Search Report is
restricied to the invention first mentioned in the claims; it is covered by cleims Nos.: .

1-5, 8-20

Remark on Protest |:| The additional search fees were accompanied by the applicant's prolest.

[:' No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (January 2004)

76



International Application No. PCT/ Us2005/04 6076

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found muitiple (groups of)
inventions in this international application, as follows:

1. claims: 1-5,8-20

Method of making a backing having a smooth surface for the
application of an abrasive layer; backing having a smooth

surface for the application of an abrasive layer;abrasive
article comprising such a backing

2. claims: 6,7

Method of providing an abrasive backing with an antislip
layer

.

14



INTE.

CLASSIFICATION OF SUBJECT MATTER

?NV. B24D3/28 B24D11/00

ATIONAL SEARCH REPORT

B24D11/02

; \ -
International appli .
PCT/US2005/0d6976 ?g’|
\

‘B32B27/12

According lo International Patent Classilication {IPC) or 1o both national classification and IPC -

| 8. FELDS SEARCHED

Minimum documentation searched {classification system lollowad by classification symbals)

B24D B328

atbny

Documenlalion searchad other than minimum dacumentation to the exient that such documents are included in the fialds searched

Elacironic data base consulted during the international search (name of data base and, where practical, search terms usad)

EPO-Internal

| C. DOCUMENTS CONSIDERED TO BE RELEVANT

X EP © 237 784 A (KIMBERLY-CLARK
CORPORATION)
23 September 1987 (1987-09-23)
Y the whole document
A
Y EP O 587 171 A (NORTON COMPANY}

16 March 1994 (1994-03-16)
the whole document

| D Furthar documenis are listed in the continualion of Box C.
* Special categories of ciled documents :

"A" document defining the general state of the art which is not
considered lo ba of particular relevance

"E" earlier document but published on or aler tha international
fiing date

"L* document which may throw doubts on priority claim{s) or
which is citad |0 establish Iha publication date of another
citation or other special reason {as spacilled)

"0" document roforring Lo an oral disclosure, use, exhibition or
othar means

P~ document published prior to the international filing date but
later than |he priorily date claimed

Date ol the actual complation of the internatianat search

9 June 2006

Name and maning address of the IS&/

European Patent Office, P.B. 5818 Palentlaan 2
+ NI.-2280 HV Rijswijk

Tal. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: {+31-70) 340-3016

Form PCT/ASA/210 {socond sheat) (Apni 2005)

Catagory"* ’ Citation of document, whh indication, where appropriate, of the relavant passages

1,5,
8-10,12,

Sae patent lamily annex.

“T" later document published alter the international liling date
or priarity dale and not in conflict with the application but
cited :? understand tha principle or theory underlying the
invention '

X" document of particular relevanca: the claimed invention
cannot 9@ considered navel or cannot be considered 1o
involva an inventive step whan the document is taken alone

“Y* document of particular ralevance; the claimed inventibn
canngl be considared to involva an inventiva slep when the
document is combined with ong or more other such docu-
!'mmls. ‘s_luch combination being ebvious Io a person skilled
n lhe an.

"&" documerit mamber of the same patent family

Date of mailing of the ifférnational search repor
.0 6. .10. 2006

Aulharizad officer

Zeckau, Jochen

Relevant 1o claim No



nternational appllcallén No

PCT/US2005744076 / 19 '

Inlormation on pateni lamily membars

INTE. ATIONAL SEARCH REPORT |'|'“'

Patent document Publication Palant family l /%blication '

cited in search report data member(s) dale

EP 0237784 A 23-09-1987 AU 590669 B2 09-11-1989
AU 6862787 A 13-08-1987
CA 1336152 C 04-07-1995
DE 3770958 D1 01-08-1991
JP 62203769 A 08-09-1987
MX 170977 B 23-09-1993
PT 84274 A 01-03-1987

EP 0587171 A 16-03-1994 AT 139166 T 15-06-1996
CA 2103929 Al 11-03-1994
DE 69303130 D1 18-07-1996
DE 69363130 712 05-12-1996
JP 6170737 A 21-06-1994
us 5286541 A 15-02-1994

Form PCTASA/2 10 (patent family annex) {April 2005)
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PATENT COOPERATION TREATY

From the 0
INTERNATIONAL SEARCHING AUTHORITY ?

PCT

WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
{dayinonthiear) see form PCTASA210 (second sheet)

Applicant's or agent's file reference I FOR FURTHER ACTION
see form PCTASAZ220 | See paragraph 2 beiow
International application No. Intarnational filing date (dayfonthyear) Priority dale (dayfnonthiear)
PCTAJS2005046076 21.12.2005 30.12.2004
Imernational Pateni Classification (IPC) or both national classification and IPC
fNV. B24D3/28 B24D1100 B24D1102 B32B27A42
Applicani
NEENAH PAPER, INC.
1. This opinion contains indications relating to the following items:
Box No. | Basis of the opinion &
Box No. Il Priority
Box No. Il Non-establishmant of opinion with regard to novalty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

-
Box No. V Reasoned statement under Rule 43bis.1{a)(l) with regard to novalty,
applicability; citations and explanations supporting such statement

Box No. VI Cerlain documents cited

invantive step or industrial

Box No. VIl Certain defecls in the international application

000 I NXKOR

Box No. VIl Certain observations on the inlernational application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually ba considered to be a
wrilten opinion of the Inlernational Praliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

International Bureau under Rule 66.1bis(b) that written opinians of this International Searching Authority
will not be so considered.

If this apinion is, as provided abave, considered 1o be a written opinion of the IPEA, the applicant is invited to

submit o the IPEA a writtan reply together, where appropriate, with amendments, bafora the expiration of 3 months
from the date of mailing of Form PCTASA220 or before the expiration of 22 months from the priority dale,
whichever expires later.

For further oplions, see Form PCTASA®220.

3. For further details, see notas to Form PCTASAZ20.

Name and mailing address of the iSA: Date of completion of Authorized Officer
this epinion !_,4-'" Tty
) European Patent Office see form : "A_
D-80298 Munich PCTASARIO Zeckau, Jochen H _0) F
Tel. +49 Bg 2399 - 0 Tx: 523656 apmu d % 3
Fax: +49 89 2399 - 4465 Telaphone No. +49 89 2399-2358 . ""--,.,.,,,,,-""‘b

Farm (PCTASA/R37) (Cover Sheet) {April 2005)
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WRITTEN OPINION OF THE Internafional application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2005046076

Box No.| Basis of the opinion
1. With regard to the language, this opinion has been established on the basis of-
® the international application in the language in which it was filed

O a translation of the international appiication into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (by). -

2. With regard 1o any nucleotide andior amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of materiat:
O a sequence listing
O table(s) related to the sequence listing
b. format of material:
@ ' O on paper
O in electronic form
c. time of filingfurnishing:
L1 contained in the international application as filed.
O filed together with the international application in electronic form.
O  furnished subsequently to this Authority for the purposes of search.
3. O In addition, in the case that more than one version or copy of a sequence listing andior table reiating thereta ™
has-been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the appiication as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments:

Form PCTASA/237 {April 2005)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCTAUS2005046076
Box No.ill Non-establishment of opinion with regard 1o novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step {io be non
obvious), or to be industrially applicable have not been examined in respect of

O the enlire international application

& claims Nos. 6, 7

because:

0 the said international application, or the said claims Nos.  relate to the following subject matter which
does not require an international search (specify):

O ‘the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so
unclear that no meaningful opinion could be tarmed (specify): :

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify).

& no international search report has been established for the whole application or for said claims Nos. 6, 7

O a meaningful opinion could not be formed without the sequence lisling; the applicant did not, within the
prescribed time limit:

O furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
. Authority in a form and manner acceptabie to it.

O furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O pay the required late furnishing fee for the turnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).

O a meaningtul opinion could not be formed without the tabies related to the sequence listings; the applicant -
did not, within the prescribed time limit, furnish such tablies in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

O the tables related to the nucleolide andibor amino acid sequence listing, it in alectronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

O . See Supplemental Box for further details

Form PCTASA/237 (April 2005)
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WRITTEN OPINION OF THE Internationgl application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2005046076

Box No. IV Lack of unity of invention

1. & Inresponse to the invitation (Form PCTASA/Z06) to pay additional fees, the applicant has, within the
applicable time limit:

) baid additional fees
0 paid additional fees under prolest and, where applicable, the protest fee
O paid additional fees under protest but the applicable protest fee was not paid
® not paid additional fees
2. OO This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

T @ O complied with
® not complied with for the tollowing reasons:
see separate sheet
4. Consequently, this report has been established in respect of the following parts of the international application:
O all parts.

& the parts relaling to claims Nos. 1-5,8-20

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations Supporting such statement -~

1. Statement

. Novelty (N) Yes: Claims 2-4,11,13-16,18-2_9
@ Na: Claims 1,5,8-10,1217

Inventive step (IS) Yes: Claims 2-4.18-20
No: Claims 1,5,8-17

Industrial applicability (IA) Yes: Claims 1-5,8-20
No: Claims

o

Citations and explanations

see separale sheet

1 Form PCTASA/237 (April 2005)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/046076
Re ltem |V.

The application lacks unity of invnetion for the reasons set out in the International Search
Report.

Re ltem V.

1. The subject-matter of independent claims 1 and 17 lacks novelty in view of EP-A-0
237 784 (D1) (see the international Search Report).

2. Dependent claims 5, 8-13 do not contain any features which, in combination with the

@ features of any claim to which they refer, meet the requirements of the PCT in

respect of novelty and inventive step (Article 33(2) and (3) PCT), the additional
features of claims 5,8-10 and 12 being known from D1, those of claims 11 and 13
being obvious in the light of EP-A-0 587 171 (D2)

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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£ .
To: PCT
TIMOTHY A. CASSIDY
DORITY & MANNING, P.A.

P.0O. BOX 1449 NOTIFICATION OF THE INTERNATIONAL
RF Z THE
GREENVILLE. SOUTH CAROLINA 29602 APPLICATION NUMBER AND OF TH

INTERNATIONAL FILING DATE
(PCT Rule 20.5(c))

Dale of mailing
{deuy monthyear) 03 Mar 2006

Applicant’s or agent’s file relerence

. I ORTANT N TIFICATION
NP1sa-peT (2044.0) MFPORT 0

Tnternalional application No. intermationsl filing date (dapmonthryear) Priority dite (daymonthpear)
PCT/US2005/046076 21 Dec 2005 30 Dec 2004
Applicant

NEENAH PAPER, INC.

Title of the inventinn FINE ABRASIVE PAPER BACKING MATERIAL AND METHOD OF MAKING THEREQF

1. ‘Theapplicantis hereby nolified that the international applicalion has been accorded the intematinnal application number and the
international (iling date indicated above. '

2. Theapplicantis further notified that the record copy ol'the international application:

. . 03 Mar 2006
was trmnsmiled lo the Enternational Bureai on

has notyetbeen transmited (o the International Bures for the reason indicated below and a copy nfthis netification
hasbeen sent lo the International Bureau*:

I:I hecause the necessary national security clearance has nol yet been abtained.

D because freason inhe ipecified):

* Thelnternational Bureau monitors the transmittal of'therecord copy by the receiving O fice and will nolily the applicant {with
Form PCTAB/301) of'its receipt. Shouldtierecord copy nothave been recejved by theexpiration of 14 months {romthepriorily
date, theinternalional Bureau will notify theapplicant (Rule 22.1 (c)).

3. FOREIGN TRANSMITTAL LICENSE INFORMATION Completcd hy: TS

D Additional license for loreign transmiial nal required. This subject mauer is covered hy a license already granted or
the equivalent 1).5. natianal application. Refer 10 that license for inJarmation concerning its scope.

D License lor foreign transmiwal not required. 37 CFR. 5.11(e)(1) o5 37 CFR 5.1 1(eX2). However, a license may he
required for additional suhject inalter, See 37 CFR S, 5(b).

L Lo 26 Feb 2006
Fareign transmiunl license granied. 35 1.S.C, 1R4; 37CFR 5.11 on
(dnte}
3 37¢crrs.150) X] 37crr 5.5
Name and mailing address of the recejving OfTice Authorized olficer

Mail Stop PCT, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22113-1450
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In one embodiment is provided a method of making an abrasive backing havi mooth
surface comprising the steps of providing a paper having a first paper surface and fa second
paper surface; applying a first synthetic polymeric layer comprising a first synthetic polymeric
composition to the first paper surface; and applying a second synthetic polymeric layer
comprising a second synthetic polymeric composition to the first synthetic polymeric layer. The

method is used to prepare fine abrasive backings having a smooth exterior surface for
preparation of fine abrasive papers.

95
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SS
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| hereby certify that the attached papers constitute a true copy of the original of a certain
worldwide Assignment to Neenah Paper, Inc. by Gunnard Michael Lindquist signed on
January 21, 2005 and Stella May Boyak signed on January 21, 2005 of the subject matter

disclosed in an application for Letters Patent of the United States entitled

FINE ABRASIVE BACKING MATERIAL AND METHOD OF MAKING THEREOF

‘i/g{/o’? J \W.%\ /t Esqui
ate ason nston, Esquire

Sworn to and subscribed before me this
I'Rh dayof Aon , 2007.

Sandra S. Perkins, Notary Public
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WILLIAM D. HERRICK FIAS *700270374A*

NEENAH PAPER, INC. * 7002703744
SUITE 600

3460 PRESTON RIDGE ROAD

ALPHARETTA, GECORGIA 30005

JUNE 16, 2006

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 MICROFIIM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
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@ PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

INFORMATICN 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 CN THIS NOTICE AT 571-272-3350.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
MAIL STOP: ASSIGNMENT SERVICES BRANCH, F.O. BOX 1450, ALEXANDRIA, VA 22313.

RECORDATION DATE: 06/14/2006 REEL/FRAME: 01778%2/0912
NWMBER OF PAGES: 2

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).

ASSIGNOR:

LINDQUIST, GUNNARD M. DOC DATE: 01/21/2005
ASSIGNOR:

BOYAK, STELLA M. DOC DATE: 01/21/2005

@ ASSIGNEE:
NEENAH PAPER, INC.
3460 PRESTON RIDGE ROAD
SUITE 600
ALPHARETTA, GEORGIA 30005

SERIAL NUMBER: 11027241 FILING DATE: 12/30/2004

PATENT NUMBER: ISSUE DATE:
TITLE: FINE ABRASIVE PAPER BACKING MATERIAL AND METHOD OF MAKING THEREOF

P.Q. Box 1450, Alsxandria, Virginia 22313-1450 - www.usr10 aov -
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In the United States Patent and Trademark Office

Applicants: Gunnard Michael Lindquist Docket No.: 20440
Stella May Boyak
Serial No.: Group:
Confirmation No: Examiner;
Filed: December 30, 2004
For: FINE ABRASIVE PAPER BACKING MATERIAL AND METHOD OF MAKING THEREOQOF

Assignment — Joint Inventors

Mail Stop Assignment Recordation Services
Director of the US Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

Sir;

WHEREAS Gunnard Michaet Lindquist residing at PO BOX 366, N7994 Grand Island Landing Road, Munising, Michigan 49862 and
Stella May Boyak residing at E9667 Woodsedge Dr., Wetmore, MI 49695 (hereinafter collectively referred to as Assignors), have
made an invention and have each either {1) previously executed an application for Letters Patent of the United States of America
therefor or (2) are contemporaneously executing an application for Letters Patent of the United States of America for the invention
which is entitled:

FINE ABRASIVE PAPER BACKING MATERIAL AND METHOD OF MAKING THEREOQOF

AND WHEREAS Neenah Paper, inc., a corporation of the State of Delaware, having offices at 3460 Preston Ridge Road, Suite 600,
Alpharetta, Georgia 30005, United States of America, (hereinafter referred to as Assignee), is desirous of acquiring the entire right,
litle and interest in and to said invention and under said Letters Patent or similar legal protection to be obtained therefor in the United
States and in any and all foreign countries.

NOW, THEREFORE, TO ALL WHOM 1T MAY CONCERN: Be it known Ihat in consideration of the payment by the Assignee to the
Assignors of the sum of One U.S. Dollar ($4.00 U.S.) and for other good and valuable consideration, the receipt and sufficiency of
which is hereby acknowledged, the Assignors hereby sell, assign and transfer to the Assignee the full and exclusive right, title and
interest to said invention and in and to any and all Letters Patent or similar legal protection in the United States and its territarial
possessions and in any and all foreign countries to be obtained for said invention by said application or any continuation, continuation-
in-part, divisional, renewal, substitute, re-examination, conversion or reissue thereof, including all extensions thereof, or any legal
equivalent thereof in any foreign country for the full term or terms for which the same may be granted, including any and all
convention rights.

The Assignors hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or entered into which
would conflict with this assignment and sale.

The Assignors further covenant that the Assignors will promptly provide, upon written request, Assignee with all pertinent facls and
documents relating to said application, said invention and said Letters Patent and legal equivalents in foreign countries as may be
known and accessible 1o the Assignors and that they will promptly execute and deliver to Assignee or its legal representatives any
and all papers, instruments or affidavits required to apply for, abtain, maintain, issue, extend and enforce said application, said
invention and said Letters Patent and said equivalents thereof in any foreign country which may be necessary or desirable to carry out
the purposes thereof, :

IN WITNESS WHEREOF, the Assignors have executed this document on the date indicated beiow:

L cimrran WA Plipbomed %_:—-44..)/‘ Date: ’ /2 ’ /DS_

Gunnard Michael Lindquist /

gﬁ/& m s Bcf t(,é : Date: ; / .;).// /0 -

stéda May Boyak



TRADUCCION AL ESPANOL del Documento de Cesién a NEENAH PAPER, INC.
firmada por los cedentes y el cesionario.

ESTADO DE CAROLINA DEL SUR

Oficina del Secretario de Estado
El| Honorable Mark Hammond

APOSTILLA
(Convencion de la Haya de Octubre 5, 1961)

1. Pais: Estados Unidos de América
Este documento piblico

2. ha sido firmado por Sandra S. Perkins

3. actuando en capacidad de Notaric Publico para el Estado de Carolina del
Sur :
4, lleva el sello/timbre de Sandra S. Perkins, Notario Publico para el Estado

de Carolina del Sur

Certificado
5. En Columbia, Carolina del Sur 6. Miércoles Abril 18, 2007
7. por el Secretario de Estado de Carolina del Sur
8. No. 39538
9. Sello/Timbre 10. Firma

(firma)
Mark Hammond, Secretario
de Estado



el

/o'

Caso #NPI-53-CO
COLOMBIA

CERTIFICACION

ESTADO DE CAROLINA DEL SUR )

)
CONDADO DE GREENVILLE )

Por la presente certifico que los documentos adjuntos constituyen una copia
verdadera del original de cierta cesién mundial a Neenah Paper, Inc. por
Gunnard Michael Lindquist firmada el 21 de Enero, 2005 y Stella May Boyak
firmada el 21 de Enero, 2005 de la materia revelada en una solicitud para Patente
de los Estados Unidos titulada

MATERIAL DE PAPEL FINO ABRASIVO DE APOYO Y METODO PARA SU
FABRICACION

4/17/07 (firma)
Fecha Jason W, Johnston, Esq

Jurado y suscrito ante mi este
dia 17 de Abril, 2007.

(firma)
Sandra S. Perkins, Notario Publico
Mi Comision Vence: Diciembre 6, 2010



DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOCS

{sello) Oficina de Marcas y Patentes
Bajo el Secretario de Comercio para la
Propiedad Intelectual y Director de la Oficina
de Marcas y Patentes de los Estados Unidos

JUNIC 16, 2006
PTAS

WILLIAM D. HERRICK
NEENAH PAPER, INC.

SUITE 600

3460 PRESTON RIDGE ROAD
ALPHARETTA, GEORGIA 30005

OFICINA DE PATENTES Y MARCAS DE LOS ESTADOS UNIDOS
NOTA DE ESCRITURA DE DOCUMENTO DE CESION

EL DOCUMENTO ADJUNTO HA SIDO CERTIFICADO POR LA DIVISION DE
CESIONES DE LA OFICINA DE PATENTES Y MARCAS DE LOS ESTADOS
UNIDOS. UNA COPIA COMPLETA EN MICROFILM ESTA DISPONIBLE EN
EL CUARTO DE BUSQUEDA DE CESIONES EN EL ROLLO Y CUADRO AL
LOS CUALES SE HACE REFERENCIA ABAJOC.

FAVOR REVISAR TODA LA INFORMACION CONTENIDA EN ESTE
DOCUMENTO. LA INFORMACION CONTENIDA EN ESTE DOCUMENTO DE
ESCRITURA REFLEJA I1OS DATOS PRESENTADOS EN EL SISTEMA DE
CESION DE PATENTES Y MARCAS. SI ENCUENTRA CUALQUIER ERROR O
TIENE PREGUNTAS CON RESPECTO A ESTE DOCUMENTO, PUEDE
CONTACTAR AL EMPLEADO CUYO NOMBRE APARECE EN ESTE DOCUMENTO
EN EL 571-272-3350. FAVOR MANDAR LA PETICION DE CORRECCION
A: OFICINA DE PATENTES Y MARCAS DE E.U., PARADA DE CORREOS:
DIVISION DE SERVICIOS DE CESION, CASILLA POSTAL 1450,
ALEXANDRIA, VA 22313.

FECHA DE ESCRITURIZACION: 06/14/2006  ROLLO/CUADRO:
017792/0912
NUMERO DE PAGINAS: 2

BREVE: CESION DEL INTERES DEL CEDENTE (VER DOCUMENTO PARA
MAS DETALLES).

CEDENTE:

LINDQUIST, GUNNARD M. FECHA DEL DOC: 01/21/2005
CEDENTE:

BOYAK, STELLA M. FECHA DEL DOC: 01/21/2005
CESIONARIO:

NEENAH PAPER, INC.



SUITE 600
3460 PRESTON RIDGE ROAD
ALPHARETTA, GEORGIA 30005

NUOMERO SERIAL: 11027241 FECHA DE SOLICITUD:12/30/2004
NUMERO DE PATENTE: FECHA DE CONSESION:

TfTULO: MATERIAL DE PAPEL FINO ABRASIVO DE APOYO Y METODO
PARA SU FABRICACION

017792/0912 PAGINA 2

THERESA FREDERICK, EXAMINADOR
RAMA DE CESION DE SERVICIOS
OFICINA DE REGISTROS PUBLICOS

0



HOJA DE PORTADA DEL FORMULARIO DE REGISTRO Ofinsdo Mascas y Pt

Expedicme de shogado No PR2027

SOLAMENTE PATENTES
Para el Direclor de la Oficina de Marcas y Patentes de E.U.: Por favor archive lkos documentos originales anexos
1. Nombre de la{s) parte(s) cedente(s): 2. Nombre vy direccion de la(s) parte(s)
Gunnard M. Lindquist receptora(s)
Stella M. Boyak Nombre: Neenah Paper, Inc.
50 anexa{n) nombre{s) adicionalles) de parte(s) cedents{s)? . Si X No Direccion: 3460 Preston Ridae Road
3. Naturaleza de! traspaso:
X Cesion Fusion Ciudad: Alpharetta Estado: Georaia
Acuerdo de Seguridad Pals: EUA ZIP: 30005
Cambio de Nombre 15¢ anexan Nombre(s) y direccion(es) adicionaes)? _ Si X No
Ctro:
4. Numero(s) de solicitud o nimero(s) de patente:
Si asta documento se presenta junto con una nueva solicitud, (a facha da ejecucin de la solicitud es:
A.  Solicitud de patente No(s). B. Patente No{s).
11/027,241
1.5e anexa niimeros adicionales? __ Si X No
5. Nombre y direccién de la parte a quien se le debe | 6. Numero total de solicitudes y patentes

enviar la coespondencia: involucradas: 1

Nombre; William D. Herrick 7. Tarifa total (37 C.F.R 3.41): $40.00

Direccidn interna; Neenah Paper, Inc. __Autorizado para cargaria por tarjets de créciio

Suite 600 X Autorizado para cargarta a cuenta de depésito
__Anexo

Direccién: 3460 Preston Ridae Road — No se requiere (intereses gubemamentales no
Ciudad: Alpharetta ~ Estado: Georaia afectan el tiiuio
ZIP: 94080-4990

. pTR E1R. 8. Informacion de Pago
Teléfono: 678-518-3320 . a  Tarieta de Crédito
No. de Fax: 770-667-1744 Ultimos 4 Numeros

. Fecha de Vencimiento
Correo Electronico: b.  Cuenta de Depésito Numero: 50-3500
William.herrick@nenahpaper.com Nombre de Usuario Autorizado William D. Herrick
NO USE ESTE ESPACIO
9. Fima
William D, Herrick (Firma) Junio 14, 2006
Nombre de la persona que firma Firma Fecha

Nimero total de paginas que comprenden portada, anexos y documento; 2

jof



En la Oficina de Marcas y Patentes de los Estados Unidos

Solicitantes: Gunnard Michael Lindquist Expediente No.: 20440
Stella May Boyak

No. Serial: Grupo:

Confirmacién No: Examinador:

Presentado: Diciembre 30, 2004

Para: MATERIAL DE PAPEL FINO ABRASIVO DE APOYO Y

METODO PARA SU FABRICACION

Cesion — Multiples Inventores

Parada Postal de Servicios de Escriturizacion de Cesiones
Director de la Oficina de Marcas y Patentes de los Estados Unidos
Casilla Postal 1450

Alexandria, VA 22313-1450

Sefior;

CONSIDERANDO QUE Gunnard Michael Lindquist residente en la Casilla Postal
366, N7994 Grand Island Landing Road, Munising, Michigan 49862 y Stella May
Boyak residente en E9667 Woodserge Dr., Wetmore, Ml 49895 (en adelante
denominados Cedentes colectivamente), han hecho una invencion y han (1)
ejecutado una solicitud para Patente de los Estados Unidos previamente para las
misma o (2) estan ejecutando contemporaneamente una solicitud para Patente de
los Estados Unidos para la invencion titulada:

MATERIAL DE PAPEL FINO ABRASIVO DE APOYO Y METODO PARA SU
FABRICACION

Y CONSIDERANDO QUE Neenah Paper, Inc., una corporacién del estado de
Delaware, con oficinas en 3460 Preston Ridge Road, Suite 600, Alpharetta,
Georgia 30005, Estados Unidos de América, (en adelante denominado
cesionario), estd deseosa de adquirir el completo derecho, titulo e interés en y
para dicha invencidon y bajo dichas Patentes o proteccion legal similar a se
obtenida como resultado en los Estados unidos y en cualquiera y todos los paises
extranjeros.

AHORA, POR ENDE, A QUIEN LE CONCIERNA: Que se sepa que en buena y
valiosa consideracion del pago por parte del Cesionario a los Cedentes de la
suma de Un Délar de E.U. ($1.00 U.S.) y para otra buena y valiosa consideracion,
recibo y suficiencia del cual se reconoce aqui, los Cedentes por la presente
vende, ceden y transfieren al Cesionario el derecho, titulo e interés completo y
exclusivo a dicha invencién y en y para todas las Patentes o proteccion legal
similar en los Estados Unidos y sus posesiones territoriales y en cualquiera y
todos los paises extranjeros a ser obtenidos para dicha invencién por dicha
solicitud o cualquier continuacion, continuacién parcial, divisional, renovacién,



sustituto, reexaminacién, conversién o reexpedicion de la misma, incluyendo
extensiones, 0 cualquier equivalente legal en cualquier pais extranjero para el
completo término o términos para los cuales se otorgue la misma, incluyendo
cualquiera y todos los derechos de convencion.

Los Cedentes por la presente pactan que ninguna cesién, venta, acuerdo o
transferencia se ha hecho o se hara si entra en conflicto con esta cesién y venta.

Los Cedentes ademas pactan que los Cedentes proporcionaran a tiempo, al
pedirseles por escrito, al Cesionario ‘todos los hechos pertinentes y los
documentos relacionados con dicha solicitud, dicha invencion y dichas Patentes y
equivalentes legales en paises extranjeros como pueda ser conocido y accesible
a los Cedentes y que ejecutaran a tiempo y enviaran al Cesionario o sus
representantes legales cualquier documento conocido, instrumento, o declaracion
juramentada requerido para solicitar, obtener, mantener, expedir, extender y hacer
cumplir dicha solicitud, dicha invencién y dichas Patentes y dichos equivalentes
de la misma en cualquier pais extranjero que pueda ser necesario o deseable
llevar a cabo para el objeto de los mismos.

EN TESTIMONIO DE LO CUAL, los Cedentes han ejecutado este documento en
la fecha indicada abajo:

(firma) Fecha: 1/21/05
Gunnard Michael Lindquist

(firma) Fecha: 1/21/05
Stella May Boyak
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_ APQSTILLE
(Convention de La Hiye du 5 Octobre 1961)

l.Country: UNITED STATES OF AMERICA '

Y

has been signed by CAI%LYN@ N QOS{T ROI\
" D0 (’J 2

. /
«  3.acling in the (,apdulyci f ﬁ;’jl ARY“PUBL]? @;OIOLORGIA

ml - 4.bears the delfbldllllj ol" CAROL‘KNilmo QMO
; s NOTARYPUBLIC
;4 3 ruroN cOUNTY=GR mu, e b @ -

2.Thi bli doc ncnt ,...-' ot \
\is public documien .;--—-' I\‘&

¥ s ¢ }
T, 08 J& s,”i:ﬁ:-
Ao =
5y £ ‘{*"‘ ClLRnﬁ!LD " :
N 1 o
Vil ‘ = ""\E
5.al ATLANTA, é.lg,oumﬁaﬁ U} e

T ahwesmerey, . f = ‘_"._ — " - '?

6. thc 2ND DAY OF F‘lBRUARY 2005 QQQQDQ

7.by GEORGIA E;Ul’li,Rl\tDUl{ lgCl_T D RKS'%OORLI

8.No. 1-118180 e

gi\@ g, Seai./Stan]p. _ {0. Signature:
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DAVID R. WILLIAMS
EXECUTIVE DIRECTOR

NOTARY PUDLIC
(404) 327-6023




PODER

ET SUICTIID.. ... eos ottt vrecrets werees eroenseesanreesstanessrmeresseetes

En GRlIdAD dB..........es cvreriirerercrnrrecrerrresrseesarresrses e sseresesensessnnne

CON AOMICIIO BMN...c. . e emn e

Oficinas pringipales Bn..........ciiniime s

Nombro(émos) a:xJUAN PABLO CADENA SARMIENTO vylo
BEATRIZ JARAMILLO yfo CARLOS-H. PALACIO EASTMAN ylo
HECTOR GOMEZ MEJIA., de Bogotd, Colombia, apoderados
verdaderos y legales con podei especial, amplio y suficiente, para
recapar de lag oficinas y autoridades colombianas administrativas,
judiciales y de paolicia, en cualquier instancia o recurso, {a obtencion

?_ de pztentes de invencién, registros de marcas, diseflos industriales,
¢ B
e 9

modelo$ de utilidad, depdsilos de nombras comerciales y ensefias,
registros de derechos de autor ¥ contralos sobre los mismos,
-obtencion de’ certificados de obtentor de variedades vegetales, asi
‘como sus prorrogas, - renovaclones, anotaciones de traspaso,
cambios de nombre y/o domicilio; elaborar, tramitar y registrar
contratos de licencla y licencias de cualesquiera clases; intervenir
como demandante o como demandado en cualquier instancia y
recurso ante cualquier juez, corporacién, funcionario piblico o
auloridad. en acciones judiciales, administrativas y de policia tales
como: ; oposiciones al registro de marcas; acciones de caducidad,
cancelacién y nulidad; acciones reivindicatorias, acciones derivadas
de la oblencién o explotacidn de licencias; acciones de compstencia
desleal;’ demandas penales; acciones de indemnizacion de
perjuicios, raclamos y observacicnes a soliciludes de patentes,
disefios indusiriales, modelos de utilidad, en el ejercicic de medidas
caulelares y en olras acciones ¢ medidas similares.

A este efecto, lo(s) faculto(amos) para elevar solicitudes, formular
descripciones, enmiendas, protestas, declaraciones, oposliciones,
cancelaciones, nulidades, apelaciones y reclamos; pagar impuesios,

O r;e‘g cuotas y gravémenes prescritos por la ley; renunciar o desislir a

derechos concedidos o en curso de concesién; recibir toda clase de
documenlos y valores, dando el descargo respectivo, y, en general,
para dar ante dichas auloridades todos ios pasos necesarios al
efecto indicado y tomar todas las medidas que creyeren
conducentes al resguardo de mis (nuestros intereses), con todas las
demds facultades legales necesarias.

_ Este poder comprende la facultad de ratificar o confirmar en mi
(nueslro} nombre lo actuado as! ‘como la facultad de desistir,
transigir, comprometer, ¥ la de sustituiro en todo o en parte y

' revocar suslituclones, Asimismo nombro{amos) a: JUAN PABLO
CADENA SARMIENTO y/c BEATRIZ JARAMILLO yfo CARLOS H.
PALACIO EASTMAN ylo HECTOR GOMEZ MEJIA., domiciliado(s)
en la Carrera 7 No. 18-55 Piso 9, mis (nueslros) apoderados en
Colombia, con facultades para recibir notificaciones y designar
apoderados judiciales o exirajudiciates.

Olorgado y firmado en

HOY. ool de...200

Firma...... e

NOMDBIE.....cooiiiriiii e e

07 1 TSR PR
-

POWER OF ATTORNEY

Brigard & Castro

BOGOTA - COLOMBIA

ven Heinrichs
The UndarsugnedStEl:'.-‘n

Acling gs.... . LIGEINTERTUENL a bEDEldl LU |

or NEENAH PAPER, INC.

Vice-President & Geperal Counsel

VL 1 -
domicied in..... Alpharetta, Georgia 30005, USA

With principal offices |n3460p resLonR1dgeRoad

Alpharettas. Georgia 30005, USA o

Hereby appoints JUAN PABLO CADENA SARMIENTO and/or
BEATRIZ JARAMILLO andlor CARLOS H., PALACIO
EASTMAN andfor .HECTOR GOMEZ 'MEJIA, of Bogota,
Caolombia, my {(our) true and lawful attorneys with special, ample
and sufficient power to obtain from the Colombian administrative,
judicial and police offices and authorities, in any instance;
privileges of palents of inveniion, registration of {rademarks,
industrial designs and ulility models; registration of commercial
names &nd emblems, registration of copyright and contracts
related thereto, certificates of obtainers of vegelables varielies, as
well as extensions, renewals and recordal of assignmenis and
changes of name and domicile related to the above; to prepare,
prosecuta and reglster licenses of any kind; to act as plaintiff or
defendant in any instance or recourse, and before any judge,
corporation, public official or authorly in judicial, adminisirative
and police actions, such as: oppositions to the registration of
trademarks, caducity, cancellation and nullity actions; claim
aclions derived from ihe obtaining or exploitation of licenses,
aclion of unfair competition; criminal proceedings, actions for
payment of damages: claims or observations on patent
applications, models, industrial designs and ulility modeis: in the

exercise of prevenlive measures: and in other acfions or similar
proceedings. )

To that effect they hereby empowered to file applications, formulate
descriptions, amendments, prolesis, declarations, oppositions,

cancellalions, nullities, appeals and claims; to pay taxes, quolas and

assessments prescribed by law, renounce or waive the rights
granled or in the process of granting; to receive all kinds of
documenis and valuables, giving the respeclive release of
receipt, and, in general, to take before said authorities the
necessary steps to such effect, and any measures that they may
deem petinent to the safeguard of my (our) interesi(s) with all the
other necessary legal powers.

This power includes the facully to ralify or confirm desisl, settie
and compromise on my {our) behalf, and to subslitute this power
in whole or in part and to revoke substitutions. At the same time |
‘(We) hereby appeints JUAN PABLO CADENA SARMIENTO
and/or BEATRIZ JARAMILLO andior CARLOS H. PALACIO
EASTMAN andfor HECTOR GOMEZ MEJIA, domicited In
Carrera 7 No. 16-56, Pisc 9, my (our) atlorney(s) in fact, with

powers to receive nolifications and to designate judicial and
extrajudisial attomeys.

Granled and signed in Alpharetta, Georgaa
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STATE OF GEORGI A
COUNTY OF FULTON

I, JUANITA HICKS, CLERK OF THE SUPERTOR COURT, FULTON COUNTY, GIEORGIA, which

Courtis a Court of Record, do hereby certify that: !
. ; 'EAROLYN L VAN OOSTROM o .
CB . whose commission expires on
‘OCTOBER 20 2008 . . . ]
: . » i8 & duly appointed NOTARY PUBLIC in and for the Siale of

Geargia aitl Fulton Connty, commissioned 10 take proof of acknowledgment of deeds and other instruments in

writing and to administer oaths and affirmations in said State. 1 further cettily that 1 am acquainterl with the

]
signawre of said Notary.

: . INTESTIMONY WIHEREOF, | have lierennto set my hand and affixed my SEAL OF OFIFICE in
20TH JANUARY 2005
FULTON COUNTY, this day of

S e KAt

JUANITA HICKS, CLIERK
SUPERIOR COURT OF FULTON, COUNTY, GEQORGIA

B\’ﬁm
D CHIEF DELPUT
@. (CLERK'S SEAL)
C? . u-r\g.

/’ NiD HoooN 2839

5‘

CLIORK

#

FOLTON COUNTY

NV IARIAL UEKTIFIGATE (CORPORATION)
", Onthis...... e dayof........ e, of




a quien conozco, y de quien me consta que ﬁrr:no el gnterior
documento, debidamente "juramentado declaré y dijo que
éllella es................... v —— TR

Wt

Sociedad iegalmente constituida para un perfodo de duracion
© que @un no ha terminado; que el declarante estd autorizado
-7 por dicha compafila para conferir este poder; que el selio
estampado por él al pie de tal poder, en nombre y
i representacion de la expresada compafla, es el sello oficial
de ella; y que el objeto para el cual se confiere este
. instrumento esta comprendido dentro del objeto social de la

L

" sociedad.

3 El suscrito Notario hace conslar que tuvo a la vista las
-4 Pruebas de la existencia de Ia sociedad.

~(.25tado de

to me known, and known to me to be the person who signed the
foregoing instrument who being by me duly sworn did depose and

say that he {she) is the...Vice-President &'
General Counsel :

Which is legally constituted for a term not yet expired, that
deponent is authorized by said Company to confer this
Power of Attorney: that the seal affixed hereunto by the
deponent in the name and on behalf of said Corporation is
the corporate seal thereof: and that the purpose for which

this instrument is granted is included within the corporate

purpose of company. o -

The undersigned Notary Public altests that he has seen the
documents that prove the existence of the company.

_____________________________________________________________________ State of... BeONATA. ...
¢ BONTECNB. ..o under date of.. 9:‘{‘” bt 7 . '5; R T
' y que quien confiere el presente poder es su representante. and thatjﬁﬁhe) who grants the present power of attorney
L : is its qe‘nq_eswmtiye. .
S I AN VI
Sty m,o%m Ve Boshon,
RS T4;9 ~ G : '
) < Tk K ?:,3 -
v Notario Publico (sello) @i eal i1
PR ;7 Public Seal
-.“3 (,BLIC S Nﬁﬁn%u{w: r:,t?.ﬂm COUNTY, GECRAIA
5N s MY COMMISSIun EXPIBER BY, 20, 008
., UHTY' EEQ ““
CERTIFICADO NOTARIAL Trrayaus® B
PERSONA NATURAL NOTARIAL CERTIFICATE
NATURAL PERSON
.
NGV, TS 6. , Onthis................. day of........ooeoovomrrn, of

:a quien (es) conozco y me consta que es{son) la(s)
persona(s) firmanie(s) del documento que precede y quien(es)

declara(r)) que otorgan el mismo para los fines y propdsitos
FFTTque en &l se expresan.

Notario Publico (sello)

LEGALIZACION POR APOSTILLA ES REQUERIDA,

NOTARIAL CERTIFICATE (CORPORATION)

* Onthis............. dayof.......o.o.oooevee . of .o

who is(are) known to me and who | attest executed the
foregoing document and he (they) declared he (they)

grani(s) the document for ihe uses and purposes therein
expressed.

Notary Public (Seal) f

RO




" _JPERIOR COURT
i COOPERATIVE AUTHORITY
_ary Division
- 1875 Century Boulevard, Suite 100
Atlanta, Georgia 30345

APOSTILLE ' : e :. .-:.';
(Cuuventmn de La Haye du 5 Octobre 1961) e

i
. Country: UNITED STATES OF AMERICA o
SSHS AN

2. This public document
i R oos?@m\ \

has been signed by CA R k
/,.:’ 000000,
3. acllm, in the capaclly QF ‘N,QJ ARY I ’U.Blgl@;-b l{\*ﬂb-()l@O :
,\,r a®

- 4.bears the seal/stclmpo ‘!‘ Ac QLYN,JL’ vAN 6(:') 1 QM°

@ - S NOTA ny’UBuc "1'

- ,,;’1U1‘.é:q ONCOUNTYZGEORG
Wik Ls T ;-' :

A

' 5.4 ATLANTA, CEQ\RGIA!:
M N e

n\

.the 2ND DAY OF PEBRUARY, 5005 o c000u®e
g'”“@@

7.by GEORGIA SUPLRI

h—l

| &
URT'CIYERKS' OOPDRAI'IVF AUTHORITY
LHM._....

8. No. 1-118181

'y
(10

9. Seal/Stamp 10. Signature:

DAVID R. WILLIAMS
EXECUTIVE DIREC, OR

NOTARY PUBLIC
(404) 327-6023




BRIGARD & CASTRO
Abogados -

r

DOCUMENT OF ASSIGNMENT OF
TRADEMARKS

ASSIGNMENT

The Undersigned

Nancy Lee Carter

acling as Assistant Secretary

of KIMBERLY-CLARK WORLDWIDE INC.

with domicile in Neenah, Wisconsin USA

hereby declares that it assigns all rights of
ownership as well as all rights and
priviléges relating thereto without exception

over the following trademark registration in

Colombia:

CLASSIC, Appin. No. 4 090780
CLASICO, Reg. No. 197200
design block N, Appin. 04 054684

lo NEENAH PAPER, INC.

domiciled in 3460 Preston Ridge Road,
Alpharelta, Georgia 30005, USA

The assignor and the assignee sign this
document as proof of their acceptance of
the assignment.

L]

.9
Given and signed on the = day of
December of 2004

Signature of Assignor
Nancy Lee Carter, Asgsistant Secretary

N\ () 7

“Signalture of Assignee
Steven Heinrichs, Vice-President &
General Counsel

o

DOCUMENTO DE TRASPASO DE
MARCAS -

CESION

El suscrito
en calidad de
de

con domicitio en

declara por el presente documento que
cede todos los derechos de propiedad gue
e correspondan, asl COmo las
prerrogativas, sin excépcion alguna, sobre
los siguientes registros de marcas en
Colombia:

domiciliada en

El cedente y el cesionario firman este
documento como prueba de su aceptacion
de la cesion..

Dado y firmado alos  dias del mes de
de 20 /

Firma del Cldxmts

/

Firma del Cesionario

CERTIFICADO NOTARIAL (SOCIEDAD)
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l JUANITA l{lCKS CLERK OIF THE SUPERIOR COURT, FUULTON COUNTY, GEORGIA, w

Courl is a Courl ol Record, do lluchy certify that:

OF GEORGI A
FULTON

CAROLYN L VAN OOSTROM

OCTOBER

20

2008

, whose cominission’expires on

Inch

» 1s a duly appointed NOTARY PUBLIC in and for the State of
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C-corgm ane Fulton Cuunly, commissioned to take proof of

1 wuung and to administer mlh'; and afTirmations in said S

i Signaturc of said Notary.
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acknowledginent of deeds and other instruments in

ate. 1 further certily that T am acquainted with the

INTESTIMONY WHEREOF, 1 have hereunto st my hand and alfixed my 3&6& OF OFFICIE in
JANUA

Dvorilc Mrwts

V JUANITA HICKS, CLERK
SUPERIOR COURT O FULTON, COUNTY, GEORGIA

T ——
——
i ] "'-:
. . e
Ll Bl
By
A ]

l ‘

FITON COUNTY

/1>

LT R
N e S
. .

¥
- ..“
e
S
gk
ey
i a
1 ."-_‘
4
..,i'_q
L oba
IR
i
. ‘
)
- LY
i)
+
[

H-‘
¥

)
' -

- ---u“mnp -ﬁ-'um

sﬂ

RS
i
.4
AT
‘e d a
e i
.
iy
_—
"
- ki
F—-
M ]
»
P
1.
T
ut
i
[
Y
CdQ.
:.,’!L ‘1..
*
-
N 4
it
vop i
g
. .fl"
T
-1 ':7‘
a0y
YTy
e UL
3 S
;o
o
LN
ok
W o
- b -
o

%



- ey o0
o -

p o

. "'/I-on de de

personaimente compareci6 ante mi

a quien conozco, y de quien me consta que
firm¢ el anterior documento, debidamente
juramentado declard y dijo que é! es

de

Sociedad legalmente constituida para- un
perlodo de duracidn que ain no ha
terminado; gque el declarante esta
autorizado por dicha compafila - para
conferir este poder; que el sello estampado
por él al pie de tal poder, en nombre y
representacion de la exprésada compalfila,
es el sello oficial de ella; y que el objeto
para el cual se confiere este instrumenio
esta comprendido dentro del de Ia
sociedad.

El suscrito Notario. hace constar gue tuvo a

la vista las pruebas de la existencia de la
sociedad.

Estado de
con fecha

Y que quien confiere el presente poder es
Su representante.

Notario Publico (sello)

CERTIFICADO NOTARIAL
PERSONA NATURAL

Hoy de - de,

. comparecié{eron) ante mi

a quien{es) conozco y me consta que

es(son) la(s) persona(s) firmante(s) del
documento que precede Yy quien(es)
declara(n) que otorgan el mismo para los
fines y-propositos que en él se expresan.

Notario Publico (sello)

LEGALIZACION POR APOSTILLA ES
REQUERIDA

NOTORIAL CERTIFICATE

(CORPORATION)

On this day of December .
of 2004 .

personally ‘appeared before me Steven

Heinrichs

to me known, and known to.me to be the
person who signed the foregoing instrument
who being by meduly sworn did depose and
say that he (she) is the Vice-President &
General Counsel

of NEENAH PAPER, INC.

Which is legally constituled for a term not
yet expired, that deponent is authorized by
said Company to confer this Power of
Altorney: that the seal affixed hereunto by
the deponent in the name and on beéhalf of
said Corporation is the corporate seal
thereof; and that the purpose for which this
instrument is granted is included within the
corporate purpose of company.

The undersigned Notary Public attests thal

She has seen the documents that prove the
existence of the company.

State of Georgia - o
under date of ga nua,ry ,51’/.,;9\006

and ‘thal--he_.(sir'\e) who grants the present
pg\l\'{e& df.a‘ﬂtbmgyojs its Representative, -
n‘ \I_,-' - 0 ‘e

S On", L
oy OTA Al ) '
S W Ry~ » - 1/

.y - '
Ll R Y Ms/ o
P tatysPablic (Seal o .
"y Blm@@ (Seab . ‘
*e, S0unTY, ‘ Y, GEORGIA :
NCTARIAL CERTIFl
NATURAL PERS@IN;
/ g
Onthis I3 dai N

of 2004 personally appearef
Nancy Lee Carter «

- --“-—d :
who is(are) known to me and wh attest
executed the foregoing documendfand he
(they) declared he (they) grant(s) the
document for the uses and purposes
therein expressed.

d théry’Puincheal)
My commission expires September 11, .

LEGALIZATION BY APOSTILLE IS
REQUIRED
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

LU LT 2

07-055661- -00000-0000

Feche: 2007 06-01 16:08:40 _Dep. 2020 NUECREACIONE
Tra. 11 PATENTEIYII Eve: 378 FASENAGIONALI :
Acl. 411 PRESENTACION  Folios; 118 Industriay Comercio

SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE. DE INVENCION [4/ MODELO DE UTILIDAD [ ]
¢ Indicacion de que se solicita la concesion de una patente [4/
€ Datos de identificacién del solicitante o de la persona que presenta la solicitud [A/
© Descripcion de la invencién . [p}/ ’
¢ Dibujos de ser estos pertinentes .
© Comprobante de pago de las tasas establecidas [4/
COMPLETA [ ] INCOMPLETA { ]

DISENO INDUSTRIAL [ ]

¢ Indicacion de que se solicita el registro de Disefio Industrial : [ ]

O Datos de identificacion del solicitante o de la persona que presenta la solicitud [ 1]

o .Representacién grafica y fotografica del Disefio Industrial o muestra del []
material que incorpora el disefic

¢ Comprobante de pago de las tasas establecidas [ ]

COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

¢ Indicacion de que se solicita el registro de un.Esquema de Trazado [
& Datos de identificacién del solicitante o de la persona que presenta la SOIICItud {
¢ Representacion grafica del esquema trazado [
¢ Comprobante de pago de las tasas establecidas {

[ SRy Wy S

COMPLETA [ ] : INCOMPLETA [ ]

Firma Resporig¢ble =

Fecha 0 1 JUN. m, - . Carrera 13 No. 27-00 Piso 5,7y 10
Conmutador: 3 82 08 40
Fax: 35052 20
E-mall: info@sic.qov.co
www.sic.gov.co
Bogoté, D.C., Colombia
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REPUBLICA DE COLOMBIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO \\?’
Folipg. 130~
2020
Bogotd D.C.,
Doctor (a)

CADENA SARMIENTO JUAN PABLO
Apoderado{a) y/o Representante de
NEENAH PAPER, INC

REFERENCIA . Radicacidn No. 7 55661
Solicitud internacional PCT/US2005/046076
Fecha inicio fase nacional 30/07/2007

Tramite 11
Evento 378
Actuacién 416
Oficio No. 3728
Folioa 1

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicadc en la referencia, refine los requisitos de forma establecidos en
la Decipibn 486 de la Comieifén de la Comunidad Andina, el Tratado de Cooperacidn en
Mateg;a de Patentes (PCT), el Reglamento y la Circular (nica de la Superintendencia
de Industria y Comercio, s8se envia el extracto de la solicitud a la Oficina de
Comunicaciones para efecto de su publicacién en la Gaceta de Propiedad Induatrial.

Cimplase , 28 AGD m

Dado en Bogota DC,

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la divisién de Nuevas Creaciones

adpail



