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IN THE UNITED STATES DISTRICT COURT FORTHE 7% | '™/
NORTHERN DISTRICT OF ILLINOIS . R
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Sage Products, Inc., “/ /%/f’ .

Ve

Plaintiff,
Case No. 03 C 50485
V.

Judge Philip G. Reinhard

American Nonwovens Corporation,
Magistrate Judge P. Michael Mahoney

Defendants.

AMENDED COMPLAINT

FE! 17 70Uk
Pursuant to Federal Rule of Civil Procedﬁre 15(a), Plaintiff Sage Products, Inc. (“Sage”™),

‘by its attorneys, submits this Amended Complaint against Defendant, American Nonwovens

Corporation (“ANC”). ANC has not filed or served a responsive pleading, and therefore Sage

files this Amended Complaint as a matter of course pursuant to Rule 15(a).

JURISDICTION AND VENUE

1. This action arises under the provisions of the Declaratory Relief Act, 28 U.S.C. §
2201 et seq., and the United States Patent Laws, 35 U.S.C. § 101 et seq., based on an actual
justiciable controversy between the parties, to declare that U.S. Patent No. 5,928,973 (“the ‘973
Patent”) (attached) is invalid and unenforceable and, in the alternative, to correct the inventorship
of the ‘973 Patent and to declare that Sage has not infringed the claims of the ‘973 Patent.

2. The Court has jurisdiction over this action pursuant to 28 U.S.C. §§ 1331, 1332,
1338(a) and 2201. Venue is proper in this district pursuant to 28 U.S.C. § 1391(b).

PARTIES
3. Plaintiff Sage is an Illinois corporation and a citizen of Illinois with its principal

place of business in Cary, Illinois.
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4. Defendant American Nonwovens is a Mississippi corpbration and a citizen of
Mississippi with its principal place of business in Columbus, Mississippi. American Nonwovens
Corp. has engaged in business with Sage in Illinois. American Nonwovens Corp. is listed as the

assignee of the ‘973 Patent on the face of the ‘973 Patent.

ALLEGATIONS COMMON TO ALL COUNTS

5. Barbara Skiba (“Skiba”) Steve Hickman (“Hickman”) and Keith Simon
(“Stmon”) were employees of Sége during the relevant times. As part of their employment by
Sage, Ms. Skiba, Mr. Hickman and Mr. Simon assigned to Sage all their rights in and to any
inventions conceived during their employment by Sage.

6. In approximately early 1995, Ms. Skiba conceived of a disposable wash product
for adults. This product could be used in hospitals, nursing homes or in other settings.

7. After Ms. Skiba’s conception of the product, Ms. Skiba, Mr. Simon and Mr.
Hickman engaged in experimentation with various types of fabrics.  Through this
experimentation, Ms. Skiba, Mr. Simon and Mr. Hickman conceived of a fabric having particular
characteristics. The fabric was a non-woven needlepunched fabric. The fabric had a weight of
approximately 4.0 — 4.5 ounces per square yard. The fabric contained fibers such as polyester or
rayon. The fabric was able to absorb liquid, was soft to the touch, was strong when used to bath
people, and had a thickness and weight that supported bathing.

8. In approximately 1995 and early 1996, Mr. Simon and Mr. Hickman contacted
numerous companies that made non-woven fabrics and asked these companies if they could
produce a fabric that met Sage’s required characteristics. In approximately early 1996, Mr.
Simon contacted Mason Daniels of ANC. Mr. Simon explained to Mr. Daniels (who later was
listed by ANC as an inventor of the ‘973 Patent) that Sage had conceived of a cloth that had
particular characteristics: the cloth was non-woven and needlepunched; the cloth had a weight of

approximately 4.0 — 4.5 ounces per square yard and contained fibers such as polyester or rayon;
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the cloth was absorbent, soft to the touch, strong when used to bath people and had a thickness
and weight that supported bathing.

9. In approximately early 1996, Mr. Simon sent Mr. Daniels a number of fabrics that
contained various characteristics of the fabric that Ms. Skiba, Mr. Hickman and Mr. Simon had
conceived. Mr. Simon asked Mr. Daniels if ANC could use its ordinary skill to make the product
that Sage had conceived.

10.  In approximately February 1996, Mr. Daniels sent Mr. Simon a sample of a
product that ANC had made to meet Sage’s characteristics. The product Mr. Daniels sent met
Sage’s characteristics in many respects but failed to meet other characteristics, such as
absorbency and linting. Mr. Simon then instructed Mr. Daniels to make a similar product, but
directed ANC to use fibers with a smaller denier, to increase absorbency, and to use fibers with
more length, to decrease linting. Mr. Simon also directed that the similar product contain a
greater percentage of lyocell.

11.  Mr. Daniels replied to Mr. Simon that ANC could make such a product but that he
needed to order different fibers from his source to make the product.

12.  On approximately February 26, 1996, Mr. Daniels sent Mr. Simon a sample of a
product revised according to Mr. Simon’s instructions. The product was 70% lyocell and 30%
polyester. The polyester fibers in the product had a denier of 5. The product had a weight of 4.5
ounces per square yard.

13. Mr. Simon responded to Mr. Daniels and informed him that the product met
Sage’s characteristics.

14. On approximately February 27, 1996, Mr. Daniels sent a letter to Mr. Simon in
which he stated that the product he had previously sent to Mr. Simon was available for purchase
by Sage at a price of $0.59 per square yard.

15. Sage subsequently purchased product from ANC on numerous occasions.

16. On September 29, 1997, ANC filed patent application no. 08/937,594 (“the ‘594

Application”) which covered the fabric that Sage’s employees had conceived. ANC filed the
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‘594 Application without the knowledge or consent of Sage. Mr. Simon, Mr. Hickman and Ms.
Skiba were not listed as inventors in the ‘594 Application. The ‘594 Application listed Mason
Daniels (to whom Mr. Simon had conveyed his, Ms. Skiba and Mr. Hickman’s invention),
Erman Creekmore and Jeffrey Hedrick as inventors. The ‘594 Application issued as U.S. Patent
No. 5,928,973 (“the ‘973 Patent”) on July 27, 1999. During the pendency of the €594
Application, ANC did not discuss the ‘594 Application with anyone at Sage.

17. The ‘973 Patent contains claims to a fabric that contain certain limitations, such as
the types and amounts of fibers used in the fabric, the denier and the length of the fibers used in
the fabric, the weight of the fabric, that the fabric is non-woven and that the fabric is
needlepunched.

18.  Ms. Skiba, Mr. Simon and Mr. Hickman conceived of and invented subject matter
that is claimed in the ‘973 Patent.

19. American Nonwovens has threatened Sage with patent litigation regarding the
‘973 Patent. Among other things, in a letter dated October 28, 2003, American Nonwovens’
Executive Vice President Nelson Ortiz accused Sage of producing products covered by the ‘973
Patent and told Sage that “American can no longer allow use of its Patent by Sage without
restriction and consideration.”

20.  On approximately January 8, 2003, ANC conﬁﬁned its intention to sue Sage for
infringement of the ‘973 Patent in a phone conversation between Ronald Fancher, the Chief
Executive Officer of ANC and Richard Naponelli, the Vice President and Chief Financial Officer
of Sage. During that conversation, Mr. Fancher told Mr. Naponelli that ANC had hired
contingent-fee counsel and that ANC was going to have the lawsuit Sage had filed in Illinois
transferred to Mississippi. ANC was going to get the Illinois case dismissed and ANC would
then sue Sage in Mississippi. Mr. Fancher asked Mr. Naponelli if Sage had ever been a
defendant in a lawsuit in Mississippi and told Mr. Naponelli that Sage did not want to be a non-

Mississippi company in a lawsuit in Mississippi against a Mississippi company.
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COUNT1I
- Declaratory Judgment of Invalidity and Unenforceability

21. Plaintiff realleges paragraphs 1 through 20 as if fully set forth herein.
22. The ‘973 Patent is invalid and/or unenforceable for failure to meet the
requirements of the United States Patent Laws, 35 U.S.C. § 101 et seq., including, inter alia,

A. The invention claimed in the ‘973 Patent is not novel for one or more of
the reasons set forth in 35 U.S.C. § 102, including, inter alia, fhat products covered by the claims
of the ‘973 Patent were in public use or on sale in the United States more than one year prior to
the date of the application for the ‘973 Patent; and

B. The invention claimed in the ‘973 Patent would have been obvious at the
time the invention was made to a person having ordinary skill in the art under 35 U.S.C. §103.

23.  American Nonwovens has asserted the ‘973 Patent against Sage and thus
declaratory relief is both appropriate and necessary to establish the ‘973 Patent is invalid and/or
unenforceable and cannot be asserted against Sage.

ALTERNATIVE COUNT 11
Correction of Inventorship Pursuant to 35 U.S.C. §§ 116 and 256

24.  Plaintiff realleges paragraphs 1 through 20 as if fully set forth herein.

25. If the ‘973 Patent is found to be valid, Barbara Skiba, Steve Hickman and Keith
Simon are inventors of subject matter claimed in the ‘973 Patent. Ms. Skiba, Mr. Hickman and
Mr. Simon are not listed as inventors on the ‘973 Patent.

26. If the ‘973 Patent is found to be valid, correction of the ‘973 Patent is both

appropriate and necessary under 35 U.S.C. §§ 116 and 256.
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ALTERNTAIVE COUNT III
Declaratory Judgment of Non-Infringement

27.  Plaintiff realleges paraigraphs 1 through 20 and 24 through 26 as if fully set forth
herein.

28. If the ‘973 Patent is found to be valid, Barbara Skiba, Steve Hickman and Keith
Simon are inventors of the ‘973 Pafent. Ms. Skiba, Mr. Hickman and Mr. Simon assigned their
rights to ;che ‘973 Patent to Sage. Sage, therefore, has full rights to the ‘973 Patent, including the
right to not be excluded to practice under the ‘973 Pétent.

29. American Nonwovens has asserted the ‘973 Patent against Sage and thus
declaratory relief is both appropriate and necessary to establish that American Nonwovens may

not exclude Sage from practicing the ‘973 Patent, if the ‘973 Patent is found to be valid.

PRAYER FOR RELIEF

WHEREFORE, plaintiff Sage Products, Inc. prays for judgment against defendant
American Nonwovens Corporation as follows:
(A)  Enter Judgment:

(A-1) that the claims of United States Patent No. 5,928,973 are invalid and
unenforceable against Sage, and its officers, agents, servants, employees,
customers, dealers, suppliers, distributors and sellers; or in the alternative

(A-2) that the ‘973 Patent be corrected pursuant to U.S.C. §§ 116 and 256 to list
Barbara Skiba, Steve Hickman and Keith Simon as inventors and that Sage
be declared to have all rights to the ‘973 Patent such that American
Nonwovens may not prevent Sage from practicing the ‘973 Patent;

(B)  Enter Judgment that American Nonwovens Corporation and its respective agents,
representatives, attorneys and those persons in active participation or concert
therewith who receive actual notice of such judgment, be preliminarily and
permanently enjoined from initiating patent infringement litigation against or
threatening Sage, or any of its past, present or prospective customers, dealers,
suppliers, employees, agents, officers, servants, distributors or sellers, with patent

-6-
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infringement litigation with respect to the ‘973 Patent or any other patents held by
American Nonwovens related to nonwoven material;

(C)  Enter Judgment that this case is exceptional under 35 U.S.C. §285 and award
Sage its attorneys fees;

(D)  Award Sage its costs, expenses and other relief, both legal and equitable, to which
Sage is justified; and

(E)  Award Sage such other relief that the Court deems just and proper.

DATED: February 13, 2004.

SAGE PRODUCTS, INC.

By: MWW’L——

Ogfe of their att7{neys

William T. Cahill

Jan Feldman

PERKINS COIE LLpP

Santa Fe Building

224 S. Michigan Avenue

Suite 1300Chicago, IL 60604-2507
Tel: (312) 341-1688

Fax: (312) 341-1689

Firm ID. No. 39225

Mark T. Banner

Joseph J. Berghammer
BANNER & WITCOFF, Ltd.
Suite 3000

Ten South Wacker Drive
Chicago, IL 60606-7407
Tel: (312) 463-5000

Fax: (312) 463-5001
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NONWOVEN NEEDLEPUNCH FABRIC AND k
ARTICLES PRODUCED THEREFROM

INTRODUCTION AND BACKGROUND

The present invention relates to needlepunch nonwoven
fabrics based on a blend of lyocell fibers and polyester
fibers.

Over the years there have been many developments
relating to the production of fibers and fabrics derived from
cellulose and more particularly shaped cellulose articles
such as fibers, yarns and fabrics. Industry has long sought to
produce fabrics having properties which approach those of
cotton fabrics because the latter are known for enjoying
wide acceptance and preference among consumers.

The conventional process for making such materials as
rayon is the viscose process which involves dissolving
cellulose or a derivative of cellulose in a solvent, shaping the
resulting solution and recovering the cellulose from the
solution as a solid shaped article such as a fiber. The art has
known abont rayon for many years but there exist a number
of significant disadvantages with rayon including its
mechanical properties, poor wet collapse properties and a
large increase in wet elongation even under low stress. More
specifically, the wet modulus of conventional viscose
reduces its applicability for many important functions where
dimensional stability is needed.

Many efforts have been made to develop processes for
making improved regenerated cellulose fibers having supe-
rior properties than the older rayon products with some
success. For example, cellulose fibers have been made from
a solution of cellulose in a tertiary amine N-oxide solution.
This is disclosed, for example, by Graenacher et al., U.S.
Pat. No. 2,179,181. However, there have been problems
observed with the Graenacher system because of the low
solids content which requires the handling of large volumes
of solvents. Later developments include a system of dis-
solving cellulose in an anhydrous tertiary amine N-oxide;
see Johnson, U.S. Pat. No. 3,447,939. Here again, however,
large amounts of solvents are required to be handled.

Subsequent technology included the addition of different
polymers dissolved in a solvent based on the tertiary amine
N-oxide system; See Johnson, U.S. Pat. No. 3,508,941.

Further efforts have been devoted to producing cellulosic
articles having properties more similar to those of cotton
articles and more particularly having improved properties
which enable the cellulose material to be used for a wider
range of purpose. For example, McCorsley, U.S. Pat. No.
4,246,221 shows a process where cellulose is dissolved in a
solvent containing a tertiary amine N-oxide and water which
is a solvent for the cellulose. The solution is then shaped by
extrusion or spinning first into air or other nonprecipitating
medjum to form a film or filament. Then the film or filament
is stretched in the medium to impart improved physical
properties prior to precipitation of the cellulose.
Subsequently, it is treated with a nonsolvent which precipi-
tates the cellulose. The shaped solution emerging from the
shaping dye is pulled from its point of emergence from the
dye at a speed faster than its emerging speed so that it is
stretched and reduced in thickness in the space before the
cellulose is precipitated in the nonsolvent. In this process,
the technique of stretching is defined by the spin-stretch
ratio which is the linear speed of the precipitated article
divided by the linear speed of the solution emerging from the
dye. Orientation of the cellulose molecules is achieved by
the stretching in the solution and as a result develops the
properties of the shaped article prior to precipitation of the
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cellulose. After precipitation of the cellulose, the properties
are set. This eliminates the need for stretching after precipi-
tation and avoids the need for drawing apparatus which
conventionally was used in the past. Details of the process
are disclosed in McCorsley, U.S. Pat. No. 4,246,221 which
is relied on and incorporated herein by reference.

More recently, further improvements have been made in
methods for producing this modified type of viscose
cellulose, now called Iyocell, including where the cellulose
is suspended in an aqueous solution of the tertiary amine
oxide containing water and is then heated to temperatures
between 90 to 120° C. with stirring. See Zikeli et al., U.S.
Pat. No. 5,094,690. In that patent, the heat treatment is
performed over a substantially shorter period of time in
order to minimize the thermal load on the cellulose and the
tertiary amine oxide. The system shown in Zikeli et al.
utilizes a heating surface that spreads the solution of the
cellulose and the tertiary amine oxide in layers of coats until
the bomogeneous solution of the cellulose has formed.
Rapid heating is then feasible without degradation of the
cellulosic material according to the patentees, Further details
of the system for producing the modified cellulose are
shown in Zikeli et al., U.S. Pat. No. 5,094,690 which is
relied on and incorporated herein by reference.

SUMMARY OF THE INVENTION

It is an object of the present invention to produce a
nonwoven blended needlepunch fabric having superior
properties and which avoids and overcomes drawbacks of
prior fabrics comprised of various fibers and fiber blends.

In achieving the above and other objects, one feature of
the invention resides in a non-woven needlepunch blend
made from 60% to 90% lyocell fiber having a denier, prior
to fibrillation, of 0.75 to 6, preferably 1.5 to 3, a length from
1 inch to 6 inches and from 10% to 40% polyester fiber
having a denier of 0.75 to 15, preferably 3 to 6 and a fiber
length of 1 inch to 6 inches in length. Up to 30% of the fabric
can include other textile fibers. The fibers are blended and
subjected to a needle loom. The weight of the needlepunch
nonwoven fabric produced can be controlled to be in the
range of, for example, 1.75 ounces per square yard to 10
ounces per square yard. However, the weight range can be
broader, as for example, from 1.5 ounces per square yard up
to 40 ounces per square yard, or higher, depending on the
capabilities of the needlepunch line. The needlepunch fab-
rics of the present invention are characterized by a loftiness,
softness and a low lint level, improved wet strength includ-
ing better wet collapse properties, improved wicking prop-
erties and improved fluid retention properties.

BRIEF DESCRIPTION OF THE DRAWING

The invention will be more readily understood from a
reading of the following specification and by reference to the
accompanying drawing forming a part thereof, wherein an
example of the invention is shown and wherein:

FIG. 1 is a block diagram illustrating steps in web
formation and entanglement including blending, carding,
cross lapping and needlepunching in accordance with the
invention.

DETAILED DESCRIPTION OF INVENTION

A representative construction designed to carry out the
invention will be hereinafter described, together with other
features thereof.

The method of making the nonwoven fabric in accordance
with the invention includes subjecting a web of fibers which
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have been opened and blended to suitable additional web
forming apparatus, preferably including one or more carding
machines, illustrated at A in FIG. 1. Fibers of the carded web
are then oriented predominately in a cross direction as by the
action of a cross lapper B. The cross-lapped web is subse-
quently needlepunched, preferably by suitable needle
punching apparatus C.

The block diagram of FIG. 1 generally illustrates sche-
matically the method of making the nonwoven fabric. The
primary fibers; namely, polyester and lyocell in the form of
bales as they are received from the manufacturer are sub-
Jected to a standard opener apparatus at 10. Each type of
fibrous bale is fed to its own opener apparatus at 10. The
fibrous materials having been subjected to the standard type
operer apparatus in the industry are then blended at blending
stage 11, utilizing standard apparatus known in the trade.
The resulting fibrous mass 12 is then conveyed to and
subjected to the action of one or more standard carding
machines A from whence the resulting fibrous web passes to
a standard cross lapper B.

Cross lappers manufactured by a number of manufactur-
ers have been found to produce a satisfactory cross-lapped
web. The web 12 1aid in cross laps 124 is illustrated in FIG.
1 as exiting on the outlet apron 13 of the cross lapper.

The web 12 is subsequently carried to the needle punch
unit C where the fibers are interlocked together forming the
fabric by a needlepunching process.

Needle punching is a form of mechanical bonding of
fibers which have normally been produced by a card or other
equipment. The process converts the web of loose fibers into
a coherent nonwoven fabric using a needle loom. Needle
looms of various type are well known in the art and function
by bonding a nonwoven web by mechanically orienting
fibers through the web. The process is called needling, or
needlepunching. Barbed ncedles, set into a board, punch
fiber into the batt and withdraw, leaving the fibers entangled.
The needles are spaced in a nonaligned arrangement. By
varying the strokes per minute, the number of needles per
loom, the advance rate of the batt, the degree of penetration
of the needles, and the weight of the batt, a wide range of
fabric densities can be made. The peedle loom can be
operated to produce patterned or unpatterned products.

FIG. 1 illustrates major apparatus used in the process of
the invention, however, it will be understood that various
auxiliary equipment can be present at various stages as will
be apparent to those skilled in the art to produce these
expected functions such as web drafting, sliting, wind up,
doffing etc.

The lyocell polymeric material which is used herein to
form a component of the nonwoven needlepunch fabrics is
supplied by the manufacturer in the form of compressed
bales. The material is hydrophilic and swells in water which
makes it suitable for a range of applications in making
products of high absorbency on exposure to water the cross
sectional area of the fiber increases by 50% which is over
twice the swelling obtained by using ordinary cotton. The
lyocell has a higher water imbibition than cotton but lower
than that of viscose. Products made from viscose generally
lose their bulk when wetted due to the low wet modulus of
viscose as explained above. The result is reduction in inter
fiber pore volume with a lower total absorbent capacity. In
contrast, lyocell has a higher wet modulus which makes it
resistant to wet collapse and leads to improved absorbent
capacity.

It is known that the rate of fluid absorption depends on the
pore size. Smaller dry pores increase the capillary force
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which drives fluid uptake while larger wetted pores reduce
the viscous drag that slows down fluid transport. The rates
of transplaner absorption and wicking in a fabric are there-
fore highly dependent on fabric construction.

However, in conventional viscose nonwoven fabrics, wet
collapse can drastically reduce the size of pores in the wet
structure thereby increasing the drag forces which inhibit
flow. In comparison, lyocell has great resilience which helps
maintain pore integrity and favors faster wicking rates.

It has been found that fibrillation of lyocell during wet
processing can increases the rates of absorbency since the
fibrils are able to increase capillary forces and thus help
bridge large interfiber voids.

Lyocell is known for its higher tensile and bursting
strength compared to ordinary viscose products which
makes lyocell containing products stronger and more stable
than conventional viscose products. Lyocell fabrics are over
twice as strong as viscose when dry and three times as strong
when wet. As a result, lyocell can be used to make lighter
products and thereby reduce the level of nonabsorbent
binding materials.

Lyocell fibers as furnished by the manufacturer have a
white appearance, a specific gravity of 1.5 and are insoluble
in water. The name “lyocell” has been approved by the
Federal Trade Commission as a generic name for this new
type of viscose.

Because it is environmentally friendly and produced from
the wood pulp of trees growing specifically for this purpose,
lyocell is an attractive product. It can be made using a
solvent spinning technique such as disclosed in Zekeli et 1.,
US. Pat. No. 5,094,690. The dissolving agent can be
recycled easily thereby reducing environmental effluent.
One source of lyocell is sold by Courtaulds Fibers of
London, England.

The Courtaulds brand lyocell fiber suitable for purposes
of the invention is a 1.5 denierx1% inch (38 mm) bright
bleached crimped style material with the following charac-
teristics:

Property Specification
Tenacity 4.5 gpd
Elongation 13-17%

Denier 1.36-1.65

Finish 0.18-0.38

Color =40 on-line
Crimp =21/10 cm (ave)

The lyocell fiber used according to the invention has a
denier, prior to fibrillation, in the range of 0.75 to 6,
preferably 1.5 to 3, and a length of 1 inch to 6 inches,
preferably 1.5 to 3 inches. The non-woven fabric produced
hereby contains 60% to 90% by weight lyocell, preferably
70%.

The terms “denier” as used herein is defined as a weight-
per-unit-length measure of any linear material. Officially, it
is the number of unit weights of 0.05 grams per 450-meter
length. This is numerically equal to the weight in grams of
9,000 meters of the material. Denier is a direct numbering
system in which the lower numbers represent the finer sizes
and the higher numbers the coarser sizes. In the U.S., the
denier system is used for numbering filament yarns (except
glass), manufactured fiber staple (but not spin yarns), and
tow,

The second component of applicants’ novel needlepunch
fabric is a polyester fiber. Polyester fibers are manufactured



Case: 3:03-cv-50485 Document #: 10 Filed: 02/13/04 Page 12 of 12 PagelD #:47

5,928,973

5

fiber in which the fiber forming substance is any long chain
synthetic polymer composed of at least 85% by weight of an
ester of a dihydric alcohol and terephthalic acid. The poly-
mer is typically produced by the reaction of ethylene glycol
with terephthalic acid or its derivatives. Fiber forms pro-
duced are filament, staple and tow. The process of produc-
tion is well known and resembles that of nylon. Polymer-
ization is accomplished at a high temperature using a
vacuum. The glycol and the terephthalic acid ester reaction
forms a polymer chain releasing methanol. As with nylon
and many other synthetic materials, the filaments are spun in
a melt spinning process, then stretched several times the
original length which orients the long chain molecules and
gives the fiber its strength.

The polyester fibers have a high strength and are resistant
to shrinking and stretching. Fabrics made therefrom are
quickly drying and tend to have wrinkle resistance and
increased retention in the wet and dry state. It is one of the
first fibers to be developed in fabrics with permanent press
features. The polyester that is used in the present invention
is the typical commercially available polyester fiber of
which there are many types available in the art.

For example, a suitable polyester for purposes of the
present invention is the product sold under the mark DEL-
CRON®. It is a homopolymer of the ester of ethylene glycol
and terephthalic acid and has a whitish appearance; the fiber
being rounded in cross section. The following is a table of
its properties:

Tenacity at break 3.00-4.40 gpd

Elongation at break 36.10-51.90%

Denier per filament 4.60-4.90

Crimps per inch 6.40-9.00 N° per inch
Crimp take-up 28,0-34.0%

Finish on fiber 0.160-.280%

“1” color 86.20-88.60 N°

“b” color -9.20-6.8 N°
Shrinkage 3.20-7.80%

The polyester fiber used in accordance with the present
invention has a denier value of 0.75 to 15, preferably 3 to 6,
and a length of 1 to 6 inches, preferably 1.5 to 3 inches. The
fabric produced according to the present invention contains
10% to 40%, preferably 30% by weight of polyester. The
nonwoven fabric as described herein can be bonded to
another and dissimilar fabric.

In preparing the nonwoven fabrics of the present
invention, the Iyocell fibers and the polyester fibers in the
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lengths given above are blended together using suitable
apparatus, such as shown in the drawing.

Although lyocell and polyester are the primary
components, the needlepunch fabric of the invention can
contain up to 30%, more usually no more than 10% by
weight of other textile fibers such as cotton, rayon as well as
synthetics such as acrylics and polypropylene.

In producing the webs prior to needlepunching, it is
preferred that the web is attenuated, such as by web drafting,
thereby tending to orient the fiber in the direction of move-
ment of the web; i.e. in the machine direction. Depending on
the operating parameters of the needle loom, patterns can be
formed in the fabrics according to the invention and hence
patterned as well as unpatterned fabrics are contemplated
within the scope of the present invention.

Any suitable type of apparatus can be used for preparing
the products of the invention and there are numerous types
that are known in the art.

Further variations and modifications of the invention will
be apparent to those skilled in the art from the foregoing and
are intended to be encompassed by the claims appended
hereto.

We claim:

1. A nou-woven needlepunch fabric consisting essentially
of 60% to 90% by weight lyocell fiber having a length of one
inch to six inches, 10% to 40% by weight polyester fiber
having a length of one inch to six inches and 0% to 30% of
other textile fibers, wherein said lyocell fiber has a denier in
the range of 0.75 to 6 prior to fibrillation, said fabric having
been formed by subjecting said fiber to carding, cross-
lapping and needle punching to produce a fabric with
interlocked fibers.

2. The fabric according to claim 1 wherein said polyester

" fiber has a denier of 0.75 to 15.
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3, The fabric according to claim 1 which has a weight of
1.75 to 10 ounces per square yard.

4. A non-woven fabric according to claim 1 which is
bonded to another and dissimilar fabric.

5. The fabric according to claim 1 consisting of 70%
Iyocell and 30% polyester by weight which is patterned or
unpatterned.



