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A papermaker's fabric includes a base fabric structure that includes MD yarns and primary CMD vyarns interlaced to form a
papermaking surface. The papermaker's fabric further includes first and second auxiliary CMD yarns positioned between each pair
of adjacent primary CMD vyarns. Each first auxiliary CMD yarn has an interlacing pattern relative to the MD yarns that is identical to a
first of the pair of adjacent primary CMD yarns, and each second auxiliary CMD yarn has an interlacing pattern relative to the MD
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second primary and auxiliary CMD vyarns. |In this configuration, the first and second auxiliary yarns are urged toward each other,

which tends to center them within the space between adjacent primary CMD yarns, thereby improving support for fibers in paper
stock formed with the fabric.
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Abstract

A papermaker's fabric includes a base fabric structure that includes MD yams and
primary CMD yarns interlaced to form a papermaking surface. The papermaker's fabric further
includes first and second auxiliary CMD yarns positioned between each pair of adjacent primary
CMD yams. Each first auxiliary CMD yarn has an interlacing pattern relative to the MD yamns
that is identical to a first of the pair of adjacent primary CMD yarns, and each second auxiliary
CMD yarn has an interlacing pattern relative to the MD yarns that is identical to a second of the
pair of adjacent primary CMD yams. The first auxiliary CMD yarn is positioned between the
second primary and auxiliary CMD yams. In this configuration, the first and second auxiliary
yarns are urged toward each other, which tends to center them within the space between adjacent

primary CMD yarns, thereby improving support for fibers in paper stock forrned with the fabric.
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PAPERMAKER’S FABRIC WITH AUXILIARY YARNS

Field of the Invention

This invention relates generally to woven
fabrics, and relates more specifically to woven fabrics

for papermakers.

Background of the Invention
In the conventional fourdrinier papermaking

process, a water slurry, or suspension, of cellulosic
fibers (known as the paper "stock") is fed onto the top
of the upper run of an endless belt of woven wire
and/or synthetic material that travels between two or
more rollers. The belt, often referred to as a "forming
fabric", provides a papermaking surface on the upper
surface of its upper run, which operates as a filter to
separate the cellulosic fibers of the paper stock from
the agqueous medium to form a wet paper web. The
aqueous medium drains through mesh openings of the
forming fabric, known as drainage holes, by gravity or
vacuum located on the lower surface (i.e., the "machine
side") of the fabric. |

After leaving the forming section, the paper
web is transferred to a press section of the paper
machine, where it is passed through the nips of one or

more pairs of pressure rollers covered with another
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fabric, typically referred to as a "press felt.:
Pressure from the rollers removes additional moisture
from the web; the moisture removal is often enhanced by
the presence of a "batt" layer of the press felt. The
paper 1s then transferred to a drier section for
further moisture removal. After drying, the paper is
ready for secondary processing and packaging.

Typically, papermakers’ fabrics are
manufactured as endless belts by one of two basic
weaving techniques. In the first of these techniques,
fabrics are flat woven by a flat weaving process, with
their ends being joined to form an endless belt by any
one of a number of well-known joining methods, such as
dismantling and reweaving the ends together (commonly
Known as splicing), or sewing on a pin seamable flap on
each end or a special foldback, then reweaving these
into pin seamable loops. 1In a flat woven papermakers’
fabric, the warp yarns extend in the machine direction
and the filling yarns extend in the cross machine
direction. In the second technique, fabrics are woven
directly in the form of a continuous belt with an
endless weaving process. In the endless weaving
process, the warp yvarns extend in the cross machine
direction and the filling varns extend in the machine
direction. As used herein, the terms "machine
direction" (MD) and "cross machine direction" (CMD)
refer, respéctively, to a direction aligned with the
direction of travel of the papermakers’ fabric on the
papermaking machine, and a direction parallel to the
fabric surface and traverse to the direction of travel.
Both weaving methods described hereinabove are well
known in the art, and the term "endless belt" as used
herein refers to belts made by either method.

Effective sheet and fiber support and an
absence of wire marking are important considerations in
papermaking, especially for the forming section of the

papermaking machine, where the wet web is initially
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formed. Wire marking is particularly problematic 1in
the formation of fine paper grades, as it affects a
host of paper properties, such as sheet mark, porosity,
see through, and pin holing. Wire marking is the
result of individual cellulosic fibers being oriented
within the paper web such that their ends reside within
gaps between the individual threads or yarns of the
forming fabric. This problem is generally addressed by
providing a permeable fabric structure with a co-planar
surface which allows papexr fibers to bridge adjacent
varns of the fabric rather than penetrate the gaps
between yarns. As used herein, "co-planar" means that
the upper extremities of the yarns defining the paper
forming surface are at substantially the same
elevation, such that at that level there 1s presented a
substantially "planar" surface. Accordingly, fine
paper grades intended for use in carbonizing,
cigarettes, electrical condensers, quality printing,
and like grades of fine paper, have typically
heretofore been formed on very finely woven or fine
wire mesh forming fabrics.

Such finely woven forming fabrics, however,
often are delicate and lack dimensional stability in
either or both of the machine and cross machine
directions (particularly during operation), leading to
a short service life for the fabric. In addition, a
fine weave may adversely effect drainage properties of
the fabric, thus rendering it less suitable as a
forming fabric.

One proposed solution for impréving forming
fabric durability without adversely impacting drainage
is offered in U.S. Pat. No. 4,987,929 to Wilson.

Wilson describes a papermakers’ forming fabric which
includes a base fabric layer having single float MD
knuckles on the paper contacting suriface. Additional
fiber supporting CMD yarns are woven into this initial

fabric layer; these additional CMD yarns are preferably
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of smaller diameter than the base fabric layer vyarns.
The additional fiber supporting CMD varns are held in
place between adjacent fabric layer CMD yarns by
additional CMD locator yarns, which are generally of
approximately the same diameter as the fiber supporting
yarns. This concept i1s extended in U.S. Patent No.
5,518,042 to Wilson, in which the additional CMD yarns
serve as both locator and support yarns, as they are
interwoven so that portions thereof reside on opposite
surfaces of the fabric.

One potential shortcoming of these
configurations in some fabrics is that, even with the
locator yarns in place, the support yarns can shift
toward one of the adjacent CMD yarns of the base fabric
layer. When such a shift occurs, the gap between the
support yarn and the other adjacent CMD varn increases,
so the support yarn can be less successful at providing
the requisite "bridge" for cellulosic fibers between

adjacent CMD vyarns of the base fabric.

Summary of the Invention

In view of the foregoing, it is an object of
the present invention to provide a papermakers’ fabric
having additional CMD yarns which are reliably and
centrally located relative to the primary CMD yarns
between which they are located.

It 1s also an object of the present invention
to provide such a fabric configuration that can be used
with a variety of fabric weave patterns.

These and other objects are satisfied by the
present 1nvention, which includes a papermaker’s fabric
having additional CMD yvarns which are interwoven into a
base fabric so as to be reliably and centrally located
between adjacent CMD yarns of the base fabric. The
papermaker’s fabric comprises a base fabric structure
that includes MD yarns and primary CMD yarns interlaced

to form a papermaking surface. The papermaker’s fabric
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further comprises first and second auxiliary CMD yarns
positioned between each pair of adjacent primary CMD
varns. Each first auxiliary CMD yarn has an
interlacing pattern relative to the MD yvarns that 1is

5 identical to a first of the pair of adjacent primary
CMD yvarns, and each second auxiliary CMD yarn has an
interlacing pattern relative to the MD yvarns that is
identical to a second of the pair of adjacent primary
CMD yvarns. The first auxiliary CMD yarn is positioned

10 between the second primary and auxiliary CMD yarns.

In this configuration, each auxiliary CMD
varn has the same weave pattern as the primary CMD yarn
separated from it by only auxiliary CMD yarn. Because

- of the proximity of the identically-woven primary CMD
15 ~ yarn, the auxiliary CMD yarn is biased toward that
primary CMD yarn. At the same time, the adjacent
auxiliary CMD yvarn is biased in the 0pposite direction
because of its proximity to the adjacent primary CMD
varn. As a result of this opposite biasing, the
20 auxiliary CMD varns tend to remain centrally located
within the gaps of adjacent primary CMD yarns.

This fabric configuration can be used with
virtually any base fabric, although it is preferably
used with a base fabric having a harness repeat of

25 greater than 2; i.e., the number of primary CMD yarns
required to form a repeating unit (the "harness") 1is
greater than 2. Also, it is preferred that the ”
auxiliary CMD yvarns be smaller in diameter than the

primary CMD yarns to provide a substantially coplanar
30 papermaking surface.



CA 02281668 2003-12-12

JA7203-34
_Sa_

According to an aspect of the present invention,
there is provided a papermaker’s fabric, comprising: a base
fabric structure including machine direction yarns and
primary cross machine direction varns i1nterlacing to form a

S papermaking surface, said machine direction yarns and
primary cross machine direction yvarns being interlaced in a
pattern having a harness repeat of greater than two; first
and second auxiliary cross machine direction yarns
positioned between each pair of adjacent primary Cross

10 machine direction varns; wherein each first auxiliary cross
machine direction yarn has an interlacing pattern relative
to said machine direction yarns that is identical to a first
of said pair of adjacent primary cross machine direction
varns, and wherein each second auxiliary cross machine

15 direction yarn has an interlacing pattern relative to said
machine direction yarns that i1is identical to a second of
sald pair of adjacent primary cross machine direction vyarns,
and wherein said first auxiliary cross machine direction
varn 1s positioned between said second primary and auxiliary

20 cross machine direction varns.

According to another aspect of the present
invention, there is provided a papermaker’s fabric,
comprising: a base fabric structure including machine
direction yarns and primary cross machine direction yarns

25 1interlacing to form a papermaking surface, said machine
direction yarns and primary cross machine direction yarns
being interlaced in a repeating harness pattern, said
primary Ccross machine direction yarns having a first
diameter; first and second auxiliary cross machine direction

30 vyarns positioned between each palr of adjacent primary cross
machine direction varns, each of said auxiliary cross
machine direction yarns having a second diameter that is

less than saild first diameter; wherein each first auxiliary
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cross machine direction varn has an interlacing pattern
relative to said machine direction yarns that is identical
to a first of said pair of adjacent primary cross machine
direction yarns, and wherein each second auxiliary cross
machine direction yarn has an interlacing pattern relative
to said machine direction yarns that is identical to a
second of said pair of adjacent primary cross machine
direction yarns, and wherein said first auxiliary cross
machine direction yarn 1s positioned between said second

primary and auxiliary cross machine direction yarns.

According to yet another aspect of the present
invention, there is provided a method of making paper,
comprlising the steps of: providing a papermaker’s fabric,
sald papermaker’s fabric comprising: a base fabric
structure 1ncluding machine direction yarns and primary
cross machine direction varns interlacing to form a
papermaking surface, said machine direction yarns and
primary cross machine direction yvarns being interlaced in a
pattern having a harness repeat of greater than 2; two
auxililary cross machine direction yarns positioned between
each pair of adjacent primary c¢ross machine direction vyarns;
wherein each first auxiliary cross machine direction varn
has an interlacing pattern relative to said machine
direction yarns that is identical to a first of said pair of
adjacent primary cross machine direction yarns, and wherein
each second auxiliary cross machine direction yvarn has an
interlacing pattern relative to said machine direction yarns
that i1s identical to a second of said pair of adjacent
primary cross machine direction yarns, and wherein said
first auxiliary cross machine direction yarn is positioned
between sald second primary and auxiliary cross machine
direction yarns; applying paper stock to said papermaker’s

fabric; and removing moisture from said paper stock.
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Brief Description of the Figures

Figure 1 1s a top view of the paper side of

a 2 X 1 twill fabric of the present invention.

Figure 2 1is a section view taken along lines 2-2

5 of Figure 1 showling the interrelationship between a
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typical MD yarn, primary CMD yarns, and auxiliary CMD
yarns.

Figure 3 1s an enlarged partial perspective
view of the fabric of Figure 1 showing the
interrelationship of auxiliary CMD varns to one another
and to their adjacent primary CMD yarns.

Figure 4 1s a top view of the paper side of
an eight harness double-layered fabric of the present
invention.

Figure 5 1s a section view taken along lines
5-5 of Figure 4 showing the interrelationship between
an exemplary MD yarn, primary and auxiliary CMD vyarns
of the fabric layer on the paper side of the fabric,
and the CMD yarns of the fabric layer on the machine
side of the fabric.

Figure 6 1is a top view of the paper side of a
5 harness satin fabric of the present invention.

Figure 7 1s a section view taken along lines
7-7 of Figure 6 showing the interrelationship between
an exemplary MD varn and primary and auxiliary CMD

yvarns.

Detailed Description of the Invention

The present invention will now be described
more particularly hereinafter with reference to the
accompanying drawings, 1in which present embodiments of
the invention are shown. The invention, however, be
embodied 1n many different forms and 1s not limited to
the embodiments set forth herein; rather, these
embodiments are provided so that the disclosure will
fully convey the scope of the invention to those
skilled in the art.

The fabric of the present invention is a
papermakers’ fabric with a specific weave pattern. For
ease of understanding of the concepts of the invention,
the fabrics illustrated herein will be described as if

a base fabric layer were 1initially woven and then
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additional yarns added. The hypothetical base fabric
layer includes MD yarns and CMD vyarns referred to as
"primary" CMD yarns. The additional varns are referred
to as "auxiliary" CMD vyarns. Of course, the
5 papermakers’ fabric of the present invention will
typically be woven i1n a one step weaving process.
Referring now to the Figures, Figures 1
through 3 illustrate a 2 x 1 twill forming fabric
designated broadly at 20. The forming fabric 20
10 includes MD vyvarns 22, 24, 26, 28, 30, 32 and 34. These
machine direction yarns are interwoven with primary CMD
varns 40, 42, 44 and 46 to form a 2 x 1 twill fabric.
As used herein, and as understood by those skilled in
this art, a 2 x 1 twill is a fabric in which each of
15 the CMD varns 40, 42, 44 and 46 passes over two
adjacent MD varns, passes beneath the next adjacent MD
varn, then repeats this pattern for subseguent MD yarns
along its length. Adjacent CMD varns follow a similar
"over 2-under 1" pattern, but the pattern for each
20 cross machine direction yarn 1is offset by one MD yarn
from its adjacent CMD vyarns, such that the MD
"knuckles" (locations wherxre an MD varn passes OVer a
single primary CMD yarn) are also offset in the cross
machine direction by one MD varn for each ensuing
25 primary CMD vyarn.  The "floats" of the CMD yarns 40,
42, 44, 46 (those portions of the CMD yarns which
extend over two MD vyarns, two of which are designated
at 41 and 43 in Figure 1) form a "twill" pattern which
extends across the fabric 20 at an angle at
30 approximately 45° to the MD varns.
In addition to the primary cross-machine
direction yarns 40, 42, 44 and 46, the forming fabric
‘20 also includes a palr of auxiliary CMD yarns
positioned between each set of adjacent primary CMD
35 varns. These auxiliary CMD yarns, which are designated
in Figures 1 and 2 at 40b, 42a, 42b, 44a, 44b and 46a,
are interlaced with the MD varns 40, 42, 44, 46 such
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that two auxiliary CMD varns follow the identical weave
pattern of each primary CMD yarn relative to the MD
varns. The auxiliary CMD yarns which follow the
identical weave pattern of a given primary CMD yarn are
those which are positioned between that primary CMD
varn and its adjacent primary CMD varns, and which have
one other auxiliary CMD varn between them and that
primary CMD yarn. For clarity, the auxiliary CMD vyarns
are identified i1n Figures 1 through 3 with the same
component numeral as the primary CMD yvarn having the
identical weave pattern.

For example, the auxiliary CMD yarns 42a, 42b
have the identical weave pattern as primary CMD varn
42. The auxiliary CMD varn 42a 1is positioned between
primary CMD yvarn 40 and primary CMD yvarn 42, and is
also located such that the auxiliary CMD varn 40b is
positioned between the auxiliary CMD yarn 42a and the
primary CMD varn 42. On the opposite side of the
primary CMD yarn 42, the auxiliary CMD varn 42b has the
identical weave pattern as the primary CMD vyvarn 42, is
positioned between the primary CMD varn 42 and the
primary CMD yarn 44, and is located such that the
auxlliary CMD yarn 44a is positioned between the
auxiliary CMD yarn 42b and the primary CMD varn 42.

This pattern of identical interweaving
between primary and auxiliary CMD varns is maintained

for each of the primary CMD yarns; i.e., the weave

pattern of primary CMD varn 44 is identical to that of
the auxiliary CMD yarns 44a and 44b, with the auxiliary
CMD yarns 46a and 42b, respectively, being interposed
between the auxiliarxry CMD vyarns 44a and 44b and the
primary CMD yarn 44. The same is true for primary CMD
yarns 40 and 46; each has two auxiliary CMD vyarns (only
one of which 1s 1llustrated in Figure 1 in each case)
with the identical weave pattern, and each is separated
from its corresponding auxiliary CMD yvarns by one

interposed auxiliary CMD yarn on each side.
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The advantage of this configuration, i.e.,

having auxiliary CMD yarns matching the weave pattern
of a primary CMD yarn but separated therefrom by
another auxiliary yarn, is best illustrated in Figure
3, which shows an enlarged portion of the fabric 20.

As i1llustrated in Figure 3, MD yarn 22 has a sloping
portion 23 which extends from the paper side surface of
the fabric 20 downwardly toward the machine side
surface as 1t passes from a position over the primary
CMD yarn 40 to a position beneath the primary CMD yarn
42. Similarly, varn 24 has a sloping portion 25 which
slopes upwardly from beneath the primary CMD yvarn 40 to
a position above the primary CMD yvarn 42. Because the
auxiliary CMD varn 40b crosses and resides on the
sloping portion 25 of MD yarn 24, the auxiliary CMD
yvarn 40b is urged or biased toward primary CMD varn 40.
Conversely, because the auxiliary CMD yarn 42a crosses
and resides on the sloping portion 23 on machine
direction yvarn 22, the auxiliary CMD yarn 42a is urged
or biased toward the primary CMD yarn 42. Thus, each
of the auxiliary CMD varns 40b, 42a 1s urged toward the
primary CMD varn that i1is separated from 1t by the other
auxiliary CMD varn 42a, 40b. This opposite biasing of
adjacent auxiliary CMD varns tends to malintain the
auxiliary CMD yarns in the center of the gap between
adjacent primary CMD yarns rather than permitting the
auxiliary CMD yvarns to be positioned considerably
nearer one primary CMD yarn or the other. As a result,
fibers of paperstock should be effectively supported by
the centrally-positioned auxiliary CMD yarns.

Another advantage offered by the fabric 20 is
the presence of three separate twill lines. One twill
line is formed by the floats of adjacent primary CMD
varns, as lllustrated in Figure 1 by floats 41, 43, 45
and so on. Another twill line 1s formed by the set of
auxiliary CMD yarns positioned above their

corresponding primary CMD yvarns in Figure 1; these
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include 43a, 45a, 47a, and so on. The other twill line
1s formed by the set of auxiliary CMD yarns positioned
below thelr respective corresponding primary CMD yarns
in Figure 1; these are 41b, 43b, 45b, and so on. Thus,
every float of every CMD yarn, whether primary or
auxiliary, resides within a twill line. This
multiplicity of twill lines helps to visually obscure
markings of the fabric 20 on paper formed thereon.

This concept can be utilized with virtually
any fabric that includes a pair of auxiliary CMD yarns
between each pair of primary CMD yarns. Another
exemplary fabric embodying this concept is illustrated
in Figures 4 and 5, which show an eight harness double-
layered fabric 50. In the illustration in Figure 4
that encompasses its 8 x 8 repeating unit, the fabric
50 includes MD yarns 52, 54, 56, 58, 60, 62, 64, and
66. Eight primary CMD yarns 70, 72, 74, 76, 78, 80,
82, and 84 are interwoven with the MD yarns in a twill
pattern such that each CMD varn passes over seven MD
yarns, passes beneath an MD yarn, then repeats this
pattern. Unlike the 2 x 1 twill fabric 20 of Figures 1
through 3, the 8 harness fabric 50 is constructed so
that the knuckles adjacent primary CMD yarns are offset
1in the cross-machine direction by three MD yarns; for
example, CMD yarn 70 passes under MD yarn 52, and CMD
yvarn 72 passes under MD yvarn 58.

Figure 5 illustrates the macdhine side layer
of the base fabric 50 (from which it receives its
"double-layered" name). Machine side CMD vyarns 90, 92,
94, 96, 98, 100, 102, and 104 are positioned below the
primary CMD yarns 70 through 86 described above. A
typical CMD yarn 60 is shown passing from the paper
side of the fabric 50 to interweave the machine side
CMD varns; specifically, in this instance, the CMD varn
60 passes over the machine side CMD yarns 90, 92 and

94, under machine side CMD yvarn 96, over machine side
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CMD varn 98, under machine side CMD varn 100, and above
machine side CMD varns 102 and 104.
Referring again to Figures 4 and 5, a pair of
auxiliary CMD varns 1is positioned between each pair of
5 primary CMD yarns. As described hereinabove for the 2
x 1 twill fabric 20, each auxiliary CMD yarn has the
identical weave pattern to a primary CMD yvarn separated
from it by only one other auxiliary CMD yarn. Thus,
auxiliary CMD varn 70b has the identical weave pattern
10 to CMD vyarn 70, auxiliary CMD yarns 72a, 72b have the
identical weave pattern of CMD varn 72, and auxiliary
CMD yvarns 74a, 74b have the identical weave pattern to
primary CMD yarn 74. The same is true for auxilliary
CMD yarns 76a, 76b, 78a, 78b, 80a, 80b, 82a, 82b, 84a,
15 84b, and 86a each of which has the 1dentical weave
pattern as the primary CMD yarn with its corresponding
designating number (auxiliary CMD yarn 86a has the
identical weave pattern to the unlabelled primary CMD
adjacent auxiliary CMD yarn 84b, which begins the 8
20 “harness repeat unit again). In each instance, the
auxiliary CMD vyarn is separated from its corresponding
primary CMD varn by one other auxiliary CMD yarn,
which, of course, is also separated from 1ts
corresponding primary CMD yarn by the first auxiliary
25 CMD vyarn. |
As illustrated above for the 2 x 1 twill
fabric 20, the positioning of an auxiliary CMD yarn
between two primary CMD yarns, one of which has the
identical weave pattern, urges that auxiliary CMD yarn
30 toward the primary CMD yarn having the identical weave
pattern. However, because there is a second auxiliary
CMD yarn is positioned between each auxiliary CMD yarn
and its corresponding primary CMD yarn, and the second
auxiliary CMD yarn is biased in the opposite direction
35 from its counterpart auxiliary CMD yarn (because 1t 1s
biased toward its own corresponding primary CMD yarn

due to its identical weave pattern), the pairs of
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auxiliary CMD varns tend to center one another within
the gap between the primary CMD varns.

As with the 2 x 1 twill fabric 20, the 8 -
harness double-layered fabric 50 is also configured
such that all of the floats of each primary and
auxiliary CMD yarn contribute to the twill line. This
twill density can reduce the visual effect of fabric
marking on paper produced with the fabric. This
concept can be extended to virtually any double layer
base fabric, i1ncluding 7 harness double layer fabrics,
the structures of which are well-known to those skilled
in this art and need to be described in detail herein.

A further embodiment of the present invention
1s shown in Figures 6 and 7, in which a five-harness
satin fabric 120 is illustrated. The fabric 120
includes machine direction yarns 122, 124, 126, 128,
and 130. These are intexwoven in a satin pattern (the
interweaving details of which are well known by those
skilled in the art) with primary CMD yarns 140, 142,
144, 146, and 148. The fabric 120 also includes
auxliliary CMD yarns 140b, 1l42a, 142b, l1l44a, 144b, 1l46a,
146b, 148a, 148b, and 150a. Each auxiliary CMD varn is
positioned so that it resides between its corresponding
CMD primary yarn and an adjacent primary CMD yarn, with
another auxiliary CMD vyarn interposed therebetween.
Also, each auxiliary CMD yarn is interwoven with the MD
yarns such that it has the identical weave pattern as
its corresponding primary CMD varn (auxiliary CMD vyarn
150 has the i1dentical weave pattern as the primary CMD
varn adjacent auxiliary CMD yarn 148b, which begins the
5 harness repeat again).

As with the fabrics 20 and 50 illustrated
above, the positioning and weave pattern of these
auxiliary CMD yarns relative to their corresponding
primary CMD yarns causes each auxiliary CMD varn to be
bilased toward its corresponding primary CMD yarn, which

in turn tends to center the auxiliary CMD varn pairs
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within the gap between adjacent CMD yarns. Of course,
the concept can be extended to other satin weave
patterns, including 4 harness satin weaves.

Those skilled in this art will appreciate
that this concept of auxiliary yarns oppositely biased
toward adjacent primary CMD yarns can be applied to
virtually any fabric, including plain weaves, twills,
satins, and the like. It can be employed as the paper
side of single, double and triple layer fabrics,
whether interlaced by common MD yarns (such as the
fabric 50) or formed as separate fabric layers, such as
those described 1n U.S. Patent No. 5,277,967 to Zehle.
It 1s preferred that the fabrics of the present
invention have a harness repeat of greater than 2.

The form of the yarns utilized in the fabrics
of the present invention can vary, depending upon the
desired properties of the final papermakers’ fabric.
For example, the yarns may be multifilament vyarns,
monofilament yarns, twisted multifilament or
monofilament yarns, spun yarns, or any combination
thereof. Also, the materials comprising yarns employed
in the fabric of the present invention may be those
commonly used 1n papermakers’ fabric. For example, the
yvarns may be formed of cotton, wool, polypropylene,

polyester, aramid, nylon, or the like. The skilled

‘artisan should select a yarn material according to the

particular application of the final fabric.
Preferably, the auxiliary CMD yarns are of a
smaller diameter than the MD and CMD yarns making up
the base structure fabric. The size of the smaller
dlameter auxiliary CMD yarns is typically governed by
the size and spacing of the papermaking surface CMD
varns of the base fabric. Generally, the diameter of
the auxiliary CMD yarns is about one half the diameter
of the primary cross machine direction yarns. Suitable

yvarn diameters for the yarns of the primary and

TRHC 1 a1 hhadad 1AL {ARfl e 108 1 ad a4 1708 B 4 160 503 0l S 1L LSV NG 14 ol LA R 3 f N353 b 20 e W 5 Rl A M | bl cpfalihe iALMIC S ¢ N of 4R 4 Eada il | AR RS oy L4105 i T Rt ad 1 R { i o A AL A S 20001 Ll o e aeid S St e =3 D tensnnedden Seiininn e o edu ol el R A I | 15 A RS P D cana T a2 I T 1 AR I o A0 0 SRR SO i H H IR LU T 1173 o TIN5 et s |1 d 20 N A - O A L 1 R0 0 D0 i o rd 1N 1T A 24 o b e e dai et t b d TGl e e o gl Rl e
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auxiliary CMD yarns are shown in the following table:

Primary CMD vyarns Auxiliary CMD yarns
umber/Inch
. 104

a0 | es |
T TR Y 115
a0 | s | a0
a0 | 26 124
The foregoing embodiments are illustrative of
the present invention, and are not to be construed as
15 limiting thereof. The invention is defined by the

following claims, with equivalents of the claims to be

included therein.
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THAT WHICH IS CLAIMED IS:

1. A papermaker’s fabric, comprising:

a base fabric structure including machine
direction yarns and primary cross machine direction
yarﬁs interlacing to form a papermaking surface, said

S machine direction vyarns and primary cross machine
direction varns being interlaced in a pattern having a
harness repeat of greater than two;

first and second auxiliary cross machine
direction varns positioned between each pair of

10 adjacent primary cross machine direction yarns;

wherein each first auxiliary cross machine

direction yarn has an interlacing pattern relative toO
said machine direction yvarns that is identical to a
first of said pair of adjacent primary cross machine

15 direction yarns, and wherein each second auxiliary
cross machine direction yvarn has an interlacing pattern
relative to said machine direction yarns that 1is
identical to a second of said pair of adjacent primary
cross machine direction yarns, and wherein said first

20 auxiliary cross machine direction yarn is positioned

between said second primary and auxiliary cross machine

direction yarns.

2. The papermaker’s fabric defined in Claim
1, wherein said second auxiliary cross machine

25 direction yarn 1s positioned between said first primary

and auxiliary cross machine direction yarns.

3. The papermaker’s fabric defined 1n Claim
1, wherein said repeating harness pattern is a twill

pattern.

30 4 . The papermaker’s fabric defined 1n Claim

3, wherein said twill pattern is a 2 X 1 twill.

Wmﬂukmﬂmmwmmwmmﬁ‘mm' Sl MR 9525 A ABI AR -1k s n e e B P S L L P P P PRI T T PLY PR 'Nusa:ump4hwh;qumwmmMﬂthW Gt B 1 51040 51 ¢ U S TUMRR I AR L WD T £ PN 4 | Ol Tl 440
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5. The papermaker’s fabric defined in Claim

1, wherein said repeating harness pattern is a satin

pattern.
6. The papermaker’s fabric defined in Claim

5 5, where said satin pattern 1s a five harness satin.
7 . The papermaker’s fabric defined in Claim

1, wherein primary cross machine direction varns have a
first diameter, and said auxiliary cross machine
direction yarns have a second diameter that is smaller

10 than said first diameter.

8. The papermaker’s fabric defined in Claim
1, further comprising additional cross machine
direction yarns interlaced with said machine direction

varns to form a machine side surface.

15 9. The papermaker’s fabric defined in Claim
8, wherein said base fabric is selected from the group

consisting of a 7 and 8 harness double layer fabric.

10. A papermaker’s fabric, comprising:
a base fabric structure including machine
20 direction yarns and primary cross machine direction
varns interlacing to form a paperméking surface, said
machine direction yarns and primary cross machine
direction yarns being interlaced in a repeating harness
pattern, said primary cross machine direction vyarns
25 having a first diameter;
first and second auxiliary cross machine
direction yarns positioned between each pair of
adjacent primary cCcross machine direction yvarns, each of
said auxiliary cross machine direction yvarns having a
30 second diameter that 1s less than said first diameter;
wherein each first auxiliary cross machine

direction yarn has an interlacing pattern relative to
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said machine direction yarns that 1s 1identical to a
first of said pair of adjacent primary cross machine
direction yarns, and wherein each second auxilliary
cross machine direction yarn has an interlacing pattern
5 relative to said machine direction yarns that 1is
identical to a second of said pair of adjacent primary
cross machine direction yarns, and wherein said first
auxiliary cross machine direction yarn is positioned
between said second primary and auxiliary cross machine

10 direction yarns.

11. The papermaker’s fabric defined in Claim
10, wherein said second auxiliary cross machine
direction yvarn is positioned between said first primary

and auxiliary cross machine direction yarns.

15 12. The papermaker’s fabric defined in Claim
10, wherein said repeating harness pattern is a twill

pattern.

13. The papermaker’s fabric defined in Claim

12, wherein said twill pattern i1s a 2 x 1 twill.

20 14. The papermaker’s fabric defined in Claim

10, wherein said repeating harness pattern 1s a satin

pattern.

15. The papermakér's fabric defined in Claim

14, where said satin pattern is a five harness satin.

25 16. The papermaker’s fabric defined in Claim

varns to form a machine side surface.
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17. The papermaker’s fabric defined in Claim 16,
wherein saild base fabric is selected from the group

consisting of a 7 and 8 harness double layer fabric.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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