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PAPERMAKER’S FABRIC HAVING OVAL-SHAPED YARNS

BACKGROUND OF THE INVENTION

The field of the invention is felts for use
in a papermaking machine, and more particularly, press
felts for use in the press section of a papermaking
machine.

In the conventional papermaking process, a
water slurry or suspension of cellulose fibers, known
as the paper "stock", is fed onto the top of the upper
run of a traveling endless forming belt. The forming
belt provides a papermaking surface and operates as a
filter to separate the cellulosic fibers from the
aqueous medium to form a wet paper web. In forming the
paper web, the forming belt serves as a filter element
to separate the agqueous medium from the cellulosic
fibers by providing for the drainage of the agqueous
medium through its mesh openings, also known as
drainage holes, by vacuum means or the like located on
the drainage side of the fabric.

After leaving the forming medium, the
somewhat sgelf-gupporting paper web is transferred to
the press section in the machine and onto a press felt,
where still more of its water content is removed by
passing it through a series of pressure nips formed by
cooperating press rolls, these press rolls serving to
compact the web as well. It is this press felt which
is the subject of the present invention.

Subsequently, the paper web is transferred to
a dryer section where it is passed about and held in
heat transfer relation with a series of heated
generally cylindrical rolls to remove still further
amounts of water therefrom.

Ideally, press felts should have at least the
following properties. First, they should have a top
surface that is fine enough to produce a smooth finish
and minimize warking of the sheet of paper being
produced. Second, they should be open enough to allow
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water te drain through without significant impedance.
For sxample, Zuropean Patent No. 590,288 proposes a prsss
screen for webk pressas of a paper machine which contains

a capillary and/or adhesive water resarvoir which allaows

(&}

for a controlled sextraction of water Zrcm the pulp.

Third, the Zelts should be rasilient ancugh to quickly
reccver from repeated nigh nip pressurag over a leng

s
nould be tough and strong

(T
'..l-

period ef Tme., Fourth, they
a

s
enough to gprevide goed st ity, wear resigtanice and

Ly )

falz life.

The base fabric layer ¢f the press felt can ke wovan
cr nonwaven. The weven basge fabric may be a single
layer, a dcuble layer, a
laminatad fabric., The term “single lavyer” as used herein
refers to a fabric comprising one set of machine
directien yarns and one set of crozs machine direction
yvarns. ‘“Double layer” refexs te a fabric comprising twe

rection varns interwesaving them,

o]

gets of crocgs machine 4
ol

rafers

A\ R el
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i
gl c a Zabric comprising =wo cocmpleta
1

]

waaves, Each weave includeg one seb cf wachine directicr

varns and one set cf cross machine directicn yzrns. A

hread or threads interweave tha two weaves to produce

Eaa

o1

triple layer fabric. A laminatad base Zfabric is

Q

'.J-

he
omprizged cf£ twe or mors basa fakric layexrs.
n

In felts naving a bage fakric assembly with twe &r
more layers cof woven fabric, the tTop laver can be woven
fine to prevent marking from the c¢oarser machine gidas
bettom layer and to provids good restenticon of the raadled
fibers. Also the top woven fabric can be more

omprassgible than the bottonm layer. The other layer, the

Q

cttom basge fakric layer, can be made relatively coarse

o

that it hag a high veld volume and a high degree of

n
0

compacticn resistance and wear registance.
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Generally, press Zelts are asgsemplzad in the

Slliowing manaer. If the base Zabric is not woven

endlesg, the ends are joined by stitching a seam in a

ccnventional mannar. The basgs fabric 1s than installed

on a naeedle loom. Where multilayer bage fabrics are
the fine lay=sr comprisas the outsids or tov

employed,

SUBSTITUTE PAGE

AMENDED stzz7
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loocp. Batt fibers are applied to the top side or paper
contacting surface of the base fabric layer of the
press felt, in sufficient quantity and weight to give
good bulk and cushion properties. The fibers are
anchored to the base fabric layer by one or more
needling operations. Thus, the surface of the press
felt which contacts the paper web is a felt, formed as
the batting material fibers are needled to the base
fabric. Fibers may also be needled to the bottom of
the woven base fabric to ensure good anchoring of the
fibers on the top side.

Needling the entire structure gives the felt
a uniform thickness. Needling also provides a
cushioned absorbency to the felt and distributes the
pressure uniformly across the width of the felt for
efficient water removal. Both uniform thickness and
pressure distribution help to reduce vibration of the
pregs rolls of the papermaking machine. Needling is
necessary to compress the felt to a given density and
regiliency and to entangle the fibers in the base
fabric so they do not come loose during the papermaking
cperation. A

The batt material may be made up of fibers of
any of a number of well known composgitions, including
natural fibers such as wool, but preferably will be
made in whole or in part from synthetic materials such
as nylon, dacron, etc. In this connection, it is
desirable that these fibers be relatively coarse or of
large diameter. They will be selected for their
compaction resistance, that is, their tendency to
resist bending or deformation at fiber cross-over
points gince this enhances their ability to produce a
good papermaking surface.

It is desirable to have a felt which is soft-
and eagy to bend, since a certain amount of bunching is
required in order to install the fabrics on the
machine. A problem with existing felts is that they

TR IR Y, reey S et
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tend to kbe rather stiff and inflexible, which makes
installaticon on the papermaking machine difficult,

It is also desirakle to have a papermaking fabric

with cptimum drainage characteristica. Ths drainags
craracteristlics cof a papermaking fakric greatly aff=acc
the quality and type of paper prcduced on that fabric.
Thege characteristice include the amcunt of veid space
per surface area, the amcunt ¢cf void volums per veclure of

fabric, the avasrags area of a ¢
the papermakers fabric, and che relacivs gercsnt
fabric area contacting the pape 1

tctal aresz cf the paper. The de
woven g0 &8s to have relatively larxge open araas or veids
which will enhance the fabric’s water conveying .

capabilities so that the water may ke ramcved from the

Ih

upon passage over a sgsuction bex, It is also

F=Y
e

o

-4

esgirable to hava felt which aids in minimizing vibrat-on

roblems related to che pressing of water from the wek.

4 BN N

The press section of a papermaking machine includes
transport rollexrs that move the papermaking fabricvalcng,
with the paper webk gupportad above the fabric. Abcve tns
paper web are arranged several press yrolls, An upper
press roll is Locatad cppesite a ceocperating roll located
below the papermaking fabric. The purpose of the press
rall is to press docwn upon the wet web and squeeze watar
cut from the paper and into the fabkric. Tha folls prass
dewn with a force of about 700 pounds per lineal inch
(128 kg per lineal centimeter). Thus, for a roll forty
feet wida, the roll experiences 336,000 pounds cf force
(5,01C, 737 Newtons). At the same time, the paper mcves
past the rcll at 1,000 metars per minute. Thusa, the
press xoll is s?inning at a high rate, under and extr=me

lcad. Thre roll is supported From above by a Srame, wish

SUBBTITUTE PAGE
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shock absorber typs elsments interposad between che rcll
and tre frame. However, any slight imbalance in the
rcll, which invariably arises, causes the press roll to
5 ehake and vibraze. Due to =zhe
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extreme forces, this vibration causes flattening of the
roll, which further exacerbates the vibration.
Eventually, the roll vibrates to such a degree that the
entire portion of the building housing the press
section quakes.

Aside from the obvious noise pollution and
physical discomfort, a wildly vibrating roll presents
several other problems. First, paper manufactured with
such a roll is irregular and cannot be used for £fine
applications. Further the vibration of the roll ruins
the rolls, which must be removed and reground to return
to a balanced state. Similarly, the vibration loosens
many of the components in the papermaking machine
itgelf. The machine then must be frequently serviced.
Finally, the vibration causes the papermaking fabric to
compact to a certain degree, such that it no longer
exhibits the desired drainage and vibration
accommodation characteristics.

Thus, it is an object of the present
invention to provide a papermaker’s fabric which is
easier to install on the papermaking machine.

It is another object of the invention to
provide a papermaking fabric which is softer and easier
to bend than conventional fabrics.

It is another object of the present invention
to provide a papermaker’s fabric having enhanced
capacity for removing water from a paper sheet.

It is another object of the invention to
provide a papermaker’s fabric which has greater void
for drainage.

. It is another object of the present invention
to provide a papermaker’s fabric which has optimum bulk
and weight another object of the present invention to
provide a papermakers’ fabric for the press section of
a papermakers’ machine which minimizes the vibration of

the press roll.
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SUMMARY OF THI INVENTION

The inventicn accomplishes the objects set forth

apove by providing a paperxmaker's fabric having oval
snaped yarns, The base fabric layer 2f a press fslt may
be woven f£rom *cabled mcnofilament oval varns”, which are
cablad yarns comprised of two cor more oval shaped
menefilament yarns. Fabriczs woven with these varns hava

less stiZfness and ara easier =o zend than fabrics woven
from conventicnal circular yarms. 2a a result, thsy ars
asier te inszall cn the papermaking machine,
Furthermors, when the moncfilament oval yvarzng are cablad,
thes resulting cablied yarn is bulkier yar:s than the
cenvantional cabled yarn made from circular yazns. This
increase in bulk produces a felt with greater void for
irproved drainage.

A further advantage of fabrics having cval shapad

yarns is that the yarns tend to torgue upcen ercry into

P4
the press section oI the parermakinc machine. This
allows for great surface ccntact while the fabric is
undar pressure, but when the pressurs L3 releas

4

fabric opens back up. Thig feazure leads tc bet
Cewatering. In addition, this mcvemart of the varn
allowe the Zelt to assorb more ensrgy from the press
olls, thus dampening poesible vibraticns orn the paper
The inventicn may 21sc be sean from the feollowing
dezailed deséripticn of the invanztion and from the
folliowing drawing, in which like rafesrence numbers refer

to like Tnmbere in the wvarious figuras.

BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a cross sectional view of a

papermaker’s fabric woven from oval shaped monofilament

varns.

SUBSTITUTE PAGE

N AMENDED SHEET
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Figure 2 is a cross sectional view of a
papermaker’s fabric woven from cabled monofilament oval
yvarns.

Figure 3 is a cross sectional view of a prior
art circular vyarn.

Figure 4 is a cross sectional view of an oval
shaped monofilament yawn according to the present
invention.

Figure 5 is a cross sectional view of a
cabled yarn of the prior art.

Figure 6 is a cross sectional view of a
cabled oval yarn according to the present invention.

Figure 7 is a cross sectional view of a
double layer papermaker’s fabric having cabled
monofilament varns.

Figure 8 is a cross sectional view of a
triple layer papermaker’s fabric having cabled
monofilament yarns.

Figure 9 is a cross sectional view of a
laminated papermaker’s fabric having cabled

monofilament yarns.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

It has been found that the papermaker’s
fabric of the present invention provides a superior
fabric which is easier to install on the papermaking
machine and has optimum drainage characteristics. At
the same time, the fabric has a high vibration
absorption capacity which provides better runnability,
fewer maintenance stops, and improved paper guality.

Figure 1 shows one embodiment of a press felt
of the present invention in which the base fabric layer
10 is woven from oval shaped monofilament vyarns 20.
Figure 2 shows another embodiment of the present
invention in which the base fabric layer 10 is woven

from cabled monofilament oval yarns 30.
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fFelt. In the fabrics ghown in Figure 2, a gingle layex

bagas fabric

10 is previded, It has machine direction

varng 12 and cress machine direction yarm= 14. The basa

fabric 10 cculd 2lso ke a dcuble laver fabric (Figur

triple layer fabric (Figurse 3), or a laminatsd fabric

(Figure 9).
rafars to a

direction v
Y

gj,

ll)

The carm “sincle layer” as used herein
Zabric comprisinc cne set of machine

a8 and one ser of crogs machine Eirection

arns. “CDouklsz layer” refers to a fzkric ceumprising two

cemplete weaves. EBach weave in the triple layer fabri

incliudas cna set o machine directicn varns and cne set -

of crogs machine directicon varms. A thread or thrsads

interweaves

tha two weaves to prcduce the triple layer .

e

fabriae. A laminated base favric is a base Zabric

compriaed of two or more base fabric layears,
A layer of batt fibers 16 is placed adiacent to the

base faosnric

layer 10 and needled into place. Needling

the entire structure gives the falc a uniform thickness,

Neadling also providaes a cushioned absorbency to the felc

and distributes tha pressgure unifcrmly acrcgs cths width

of the feit for efficient water remcval. Both uniferm
thickness and pressure discribution help to reducsa

vibraticn of the presgs rsils of the papermaking machine,

Needling is
density and
oase fabric

paparmaking

The batt fibers 16 may ke made cf an

necesgsary to compress the felts Ltec a given
rasiliancy and to entangle the Zibers in the
8¢ they do not coeme lsose during the

operation,
f a number of

0

well known compositions, includirng natural f£ibers such as

weol, but prefarably will be made in whole or in pars

from synthetic materials such as

SUEBETITUTE PAGE

—~ AMENDED SHEET

3]



tn

MEEChieN 0! Cooomue 1-08CA 02244875 1998-07-291085 0 tal~ FRO B LB0sELGT

(o

- e S

- -
nylen, dacyon, eta. In this. conrnection it is desirable
that these fibars 16 pe relatively ccarse cr of a largs
diametex. They will be selected for their compacticn
resistance, that is, their tendsncy ts resiat kending cr
deformaticn at fibex cyosag-over points sirce thig
enhances their ability to prcduce a gcods papermaking
guriace.

As noted above, the base fabric layer 1C mav be
woven from tha cabled monofilament owval varzns 30 shown in
Figure €. Figure 4 shows an oval shaped moncfilament
varn 3C of the present invention having a haight h and a
width w. Figure 3 shews a pricr art ciroular yarn 232
naving a radius r. Tha c¢val shaped yarn 20 shown in
Figur= 4 is of approximately the “same sizz” asg che
circular yarn 22 shown in Figure 4, i.2. the gurface arsa
of a cross section of the c¢ircular yarn 22. In the
preferred embodimenz, =he height n of the cval shaped
nonefilament varn 29 cf the preferred embodiment isg less
than the radius of a circular yarn 22 of approximately
ths same size.

Figure & shows a crosg gection of a cabled
menofllament cval yarn 30 of the prasent invantion. The
cabled monofilament cval yarn 30 is comprised of four
oval shaped monofilament yarns 20. Although Fi
shows a cable oval yarn having four cval shaped
menocfilament yarns 20, it is to be understood that the
cakled mencfilament oval yarn may ke any varn comprised
cf two oxr nmore oval shared menofilamentc yarns 20. i
5 showe a cross section of a3 pricr art cabled varxn 22

comprised of four circular yarns 22. Although the

circular yarng 23 of the pricr art cabled

SUBSTITUTE PAGEHE

AMENDED sHE
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varn 22 are cof approximately the same size as the oval
shapred moncfilament varns 20 of the cabled monofilament
cval yarns 38 (i.e. the surface area ¢f a croszs secticn

cf cthe oval sghaped varn 2¢ is appreoximarcely equal to the

n

rfaca area ¢f a crcgg secticn of the circular yarn 22),

m

the cabled cval yarn 30 is ulkisr yarn thamn the
conventional circular yarn 32. The bulkier yarn produces

a fabyic with greater veid, which resgults in impxroved

=
(@]

drainage.

As notad abeove, the drainage characteristics of a
vaparmaking fabric greatly afiect the gquality and cype of
parar proeduced on trat fabric. These characteristics
inciude the amount of void spacer per surfacs area, the
1s amount cif vcid volume perxr volume of fabric, the averags
area of a clear path strsight through the papermaksr’s :
fabrie, and the ralativa percantage of fabrie area
contacting the paper as it relatas to the total area of

the papar. A fabric woven with the cabled menoiilamant

oval varns 30 of the pregent invention has large open

[8)
Q

areas or voids which anhance the fabric’'s water cornveving
capabilizies so that the watar may be removed from the
felt upcn passage cver a suction box.
A further advantage cf fabrics having oval shared
25 varng 1g that tThe yarns tend to torgue upon Sntry into

the press section ©f the papermaking machina. This

iy
h

-

llcws for grzataer surface contact wnile the fabric is
~de

pressure, but when the pressure 1s released, the

undexr
fabric opena zack up. Thig feature leads to better
3C dewatering. In additicon, this movement of the varn

allows the felt to abscrb more energy frecm the press
roils, thus dampering possible vibrationz on the parer
machine. Thig rssults in ketter runnability, fewer

maintenance storps and improved paper quality.

SUSSTITUTE PAGR
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oval shaped menofilament yarnsg 20 may ke
rclyamides, polyesters,

The
rom pelyclefins,
The size of

producad T
mixtures thareof and the like,.
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nZe oval shaped monofilament yarns 20 will dspend on the
desired characreristicg of tihe fakbric. A typical yara’

has a heighc h ranging from 4 to 29 mil (0.01 teo 0.2 Cm),
o £.363

and a width w raaging £from § to 25 mil {0.0L3
cm) . Because the oval shaped varns ars les
the conventional c¢irculzr yazns, they ars =asiesr to
waave. Therafora, it is possible tce use larg
desired.

The invention wmay b2 emkcedied another gpacific forms
without departing frem che spirit oxr assential
characteristics therescf. For example, the inventlion is
not limited to the coval shaped mcnefilament yarn
described in the preferred embodiment. BAny yarns havin
more or less =he shape of a flatiened or elcngatad
circle, or ellipszs may Le used,

The prasent embediments are therefcrs to be

considered in all respects as illustrative and not

Q.

raestrictive, =the scope of the invention being indic

by the appended claims rather than by the forszgoing
degcriprticen, and there is no intantion to exclude an
eguivalenta theracf. Hence, it isg recognigzed that
various modificaricns are possible within the scope <f

the pregent invanticn as claimed.
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THAT WHICH IS CLAIMED
1. A papermarxar’s fabric for uss in the press
sectzion ©f a parermaking machine comprising a kase fabric
layax (10) which comprises a pluralicy of cval shaped
monofllament yarns (20), each of said cval sharped

monofilament varns having a neight h and a width w, where
for each oval shaped monofilament yarn, h is less than
the radius of a circular yarn having the same cross-
secticnal surface ar=za as gald oval shared moncfilamsnt
yarn, the papermaker’'s fabric being charactarizsd in caat
it comprises at least ona cabled yarn (30) Zformed by

cabling two or more oval shaped moncfilament yarns.

2. Tne papermaker’'s fabric ¢f Claim i1 whexein each
of gaid oval shaped menofilament yarns has a height in
the range of 4 toc 20 mil, or 0.01 to 0.2 cm, and a width
in the range of 6 to 25 mil, cr 0.015 to 0.083 cm.

3. The papermaker’s Zabric <f Claim 1 wha2rein said
baze fabric layer hasg cabkled yarns in a machine
direction.

4. The papermaker’s fabric of Claim 1 wherein said

pase fabric layer nas cakled yarng in a cross machine

directicn.
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5. The papermaker’s fabric cf Claim 1 wherein szid
kase fabric layer has cabled yarns in the machine
direction and the crozz machines directicen.
g, The papermakexr’s fabric of Claim 1 wherein zall
varns in said base fabric layer are cablied yarns.
7. The papermaxer’'s fabric of Claim 1 wherein all

varns 1n the machine directicon of =aid baze fakric layer

are cakled varns.

8. The papermaker’s fabric cf Claim 1 whereir all

varng in the cross machine direction ars cabkbled yarzns.

S, Trhe papesrmaker’s fabric¢ of Claim 1 whersin
at least one of said cabled yarns has four oval shaped

moncfilament yarns.

said

-~
»
»

10. Th= pavermaker’s fabric c¢f Claim 1 where

tase Zakbric layer i3 a single layer fabric.

}o-
[¢8

11. The papermaker’s fabric of Claim 1 whexresin sa

vase layer fabric is a double layer fabriec.

12. The papermaker’s £fabric of Claim 1 wherain said

base layer fabric is a triple layer fabric.

13. The papermaker’s Zfabric of Claim 1 wherein said

base layer fabric ig a laminated fabric.
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monofilament

o g

shaged

n w, whersin shaced

id

T

less than the radius of a circular yarn

]
22

N o £

mcnofilament yarn,

- -
o yarn,

the szarme

rogg-gectional surface area as gaid oval snaped

the methed beine characterized by the

steps cf:
capling gaid cval shaped moncfilamen: yarns zo form
a plurality of cak.ed yarns (330), wherein each of said
cabled varns has at least twe oval =zhaped moncfilamsnt
yvarns; and
(20) Zrom said cabled

weaving a base fabric laver

yarnsg.
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