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(57) ABSTRACT 

Apapermaking felt comprises a Woven ground fabric layer 
and a ?brous Web accumulated on one side or on both sides 

of the ground fabric layer. The ground fabric and the ?brous 
Web are intertwined and made integral by needling. To 
maintain the three dimensional structure of the felt against 

(21) App1_ No; 09/891,055 the pressure to Which the papermaking felt is continually 
subjected in a high speed papermaking machine, and thereby 

(22) Filedi JllIl- 25, 2001 retain the felt’s Water-squeezing function over a long period 
_ _ _ _ _ of time, all yarns of the Warp or Weft, or a part of the 

(30) Forelgn Apphcatlon Pnonty Data distributed yarns of the Warp or Weft Which composes the 

Jun. 27 2000 (JP) ............................................... .. 193473 ground fabric layer’ are replaced by Straight yams 5 so that 
’ the Warp or Weft themselves maintain the felt’s dimensional 

publication Classi?cation stability. Alternatively, straight yarns may be additionally 
and evenly inserted along the Warp or Weft of the ground 

(51) Int. Cl.7 .............................. .. D21F 7/08; D21F 1/32 fabric layer. 
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PAPERMAKING FELT 

FIELD OF THE INVENTION 

[0001] This invention relates to a papermaking felt used 
for squeezing Water from a paper Web in a papermaking 
operation. The invention relates particularly to a papermak 
ing felt having decreased dimensional changes in the MD 
and CMD directions When in use. The term “MD” refers to 
the direction in Which the papermaking felt runs. “CMD” 
refers to a direction orthogonal to the MD direction. 

BACKGROUND OF THE INVENTION 

[0002] There has been a demand for felts having more 
ef?ciency in squeezing moisture from a Wet Web in the 
papermaking processes. It is also important that the felt 
retain its Water-squeezing capability for a long time folloW 
ing its initial use. The reason for these requirements is that 
the felt is subjected to repeated compression in a papermak 
ing machine, and consequently, the Water-squeezing func 
tion gradually deteriorates. Thus, the felt must be replaced 
eventually by a neW felt. While it is desirable to prolong the 
useful life of the felt, it is also important to maintain 
adequate Water-squeezing capability in the felt before its 
replacement. Maintenance of stability in operation is one of 
the most sought-after properties in a papermaking felt. 

[0003] The felt is adapted to pass through the pressing 
stages of the machine to effect drainage of Water from the 
paper Web. It must also pass through the pressing stage of a 
cleaning apparatus. Each time it passes through a pressing 
stage, the felt is subjected to compression. HoWever, in spite 
of the stresses imparted to the felt by the pressing stages, it 
is necessary to retain the resilient character of the felt in 
order to maintain its Water permeability. 

[0004] With the recent introduction of high speed paper 
making machines, the time span from the passage of the felt 
through a ?rst pressing stage in the machine to a neXt 
pressing stage has become relatively short (approximately 
one second). As a result, the time alloWed for restoration of 
the felt to its three dimensional structure as a result of its 
oWn resiliency has become very short. The nip pressure at 
the pressing stages has also increased. Because of the 
foregoing conditions, a dimensional change in the felt 
becomes inevitable, With the adverse effect that the felt loses 
its stability While running, and eXhibits a deterioration in its 
Water-squeezing capability Within a feW days, even though 
it is eXpected to have a service life of about 40 days. 

[0005] The principal object of the invention is to solve the 
above-mentioned problem, and to offer a papermaking felt 
Which can retain its three-dimensional character even in a 
high speed papermaking machine in Which the felt is sub 
jected to compression repeatedly in a short time period. 

[0006] The papermaking felt in accordance With the inven 
tion comprises a ground fabric layer composed of a Woven 
fabric, and a ?brous Web placed on at least one side of the 
ground fabric layer, the ground fabric layer and ?brous Web 
being integrally intertWined by needling, and the ground 
fabric layer having a Warp and Weft. In a ?rst embodiment 
of the invention, in Which the Warp or Weft of the ground 
fabric comprises distributed yarns, at least part of the 
distributed yarns of the Warp or Weft consists of straight 
yarns. Thus, the Warp or Weft itself, Which composes the 
ground fabric layer is capable of maintaining high dimen 
sional stability. 
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[0007] In a second embodiment, in Which the ground 
fabric layer is composed of Winding yarns, additional 
straight yarns are evenly inserted along the Warp or Weft of 
the ground fabric. High dimensional stability may be main 
tained through the additional straight yarns inserted along 
the Warp or Weft of the ground fabric layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1(a) is a schematic, enlarged, sectional vieW 
of an embodiment of a felt according to the invention, 
comprising a double Weave ground fabric layer, in Which a 
part of Warp or Weft is replaced by straight yarns; 

[0009] FIG. 1(b) is a similar vieW shoWing another 
embodiment, in Which the structure of the ground fabric 
layer is changed; 

[0010] FIG. 2 is a schematic, enlarged, sectional vieW of 
a felt according to the invention comprising a multiple 
Weave ground fabric layer, in Which a part of Warp or Weft 
is replaced by straight yarns; 

[0011] FIG. 2(b) is a similar vieW shoWing another 
embodiment, in Which the structure of the ground fabric 
layer is changed; 

[0012] FIG. 3(a) is a schematic, enlarged, sectional vieW 
of another embodiment of a felt according to the invention, 
comprising a Woven ground fabric layer Wherein straight 
yarns are added to the Warp or Weft; and 

[0013] FIG. 3(b) is a similar vieW shoWing another 
embodiment, in Which the structure of the ground fabric 
layer is changed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] Brie?y, in FIGS. 1(a) and 1(b), the ground fabric 
layer of the felt is a Woven fabric of double Weave con 
struction, and a part of the Warp or Weft is composed of 
straight yarns. Likewise, in the multiple Weave construction 
illustrated in FIGS. 2(a) and 2(b), a part of the Warp or Weft 
consists of straight yarns. In FIGS. 3(a) and 3 (b) , straight 
yarns are added to the Warp or Weft of the ground fabric 
layer. 
[0015] The felt 1 of the invention is composed of ?brous 
Webs 3 accumulated on a ground fabric layer 2 Which 
comprises a Woven fabric. A?brous Web 3 may be placed on 
only one side of the ground fabric layer 2, or, alternatively, 
?brous Webs may be placed both on the top and on the 
bottom of the ground fabric layer. The ?brous Web or Webs 
are intertWined With the ground fabric layer by needling and 
are thereby made integral With the ground fabric layer. 
Markings generated by the needling process are not shoWn 
in the draWings. 

[0016] Straight yarns S are used in the ground fabric layer 
2 to maintain the three-dimensional structure of the ground 
fabric layer and thereby retain the Water-squeezing function 
of the felt. There are tWo Ways in Which the straight yarns S 
may be used. One Way is to replace a part of the distributed 
yarns of the Warp 2a or Weft 2b Which compose the ground 
fabric layer 2 With straight yarns S, or to replace the Whole 
of the Warp 2a or Weft 2b With straight yarns S. The 
remaining yarns are Winding yarns K, as shoWn in FIGS. 
1(a) and 1(b) and FIGS. 2(a) and 2(b). Another Way to use 
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the straight yarns S is to provide a ground fabric layer 2 
composed of Winding yarns K and to add straight yarns S, 
the straight yarns being evenly distributed along the Warp 2a 
or Weft 2b as illustrated in FIGS. 3(a) and 3(b). The term 
“evenly distributed” With reference to the distribution of the 
straight yarns S means that the straight yarns are arranged 
relative to the Winding yarns K at a ratio of 1:1, 1:2 or 2:1, 
etc. In order to heighten the three-dimensional structure of 
the ground fabric layer 2, it is preferable that the ratio of the 
composition of the straight yarns S relative to the Winding 
yarns K be at least 40%. 

[0017] In case the straight yarns S are additional yarns, as 
shoWn in FIGS. 3(a) and (b), rather than replacements for 
some of the Winding yarns K, they may be arranged along 
the Warp 2a or Weft 2b Within the ground fabric layer 2, 
Which otherWise consists of Winding yarns K. It is also 
possible to bond a sheet-like assembly of straight yarns S to 
a ground fabric layer 2 comprising Winding yarns K With a 
predetermined orientation by heat sealing (i.e., by larnina 
tion) or by an adhesive. 

[0018] In the draWings, a circle Within circle denotes a 
straight yarn in the Warp direction, and a single circle 
denotes a Winding yarn in the Warp direction. A pair of 
parallel lines indicates a straight yarn in the Weft direction, 
a pair of parallel lines With dots between them denotes a 
Winding yarn in the Weft direction. 

[0019] In the ground fabric layer 2 shoWn in the draWings, 
straight yarns S are present in both the Warp and Weft 
directions. Therefore, dimensional stability is obtained in 
both directions, that is, in the MD direction as Well as in the 
CMD direction. But, needless to say, sirnilar dimensional 
stability is obtainable even if the straight yarns are used only 
in one direction, that is, only in the Warp direction or only 
in the Weft direction. For instance, the modulus in the Weft 
direction is improved When straight yarns S are inserted in 
the ground fabric layer 2 in the Weft direction, With a 
resultant smaller size reduction occurring as a result of the 
heat setting during manufacture. The straight yarns S sup 
press the increase in Width and reduction of thickness that 
occur during use, resulting in a stable dimension in the 
sideWard direction. 

[0020] When the ground fabric layer 2 is composed of a 
Weft double or a Weft triple Weave, the straight yarns S are 
inserted in the Warp direction and When the ground fabric 
layer 2 is composed of a Warp double or Warp triple Weave, 
the straight yarns S are inserted in the Weft direction. It has 
been con?rrned that the product so produced is dirnension 
ally stable in both the Warp and Weft directions in use. This 
felt construction is particularly useful for improving the 
dimensional stability of paperrnaking felts used in recently 
introduced high speed paperrnaking rnachines. 

[0021] The “straight yarn” S includes a yarn Which is 
inherently straight, such as PET (polyethylene terephthalate) 
rnono?larnents. “Straight yarn” also includes those yarns 
Which are “straight” in relation to the Winding yarns K. For 
instance, When the Winding yarns K are elastic, ?exible 
yarns, such as nylons, then the less ?exible rnono?larnents 
or rnulti?larnents of PET, PPS, nylon 610, nylon 612, nylon 
12, serni-arornatic nylon (MXD6), or ararnid are selected as 
the straight yarns. Also, the straight yarns are not necessarily 
limited to those intended to be straight, but include those 
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yarns which become nearly straight as result of the fabric 
structure formation, because “straightness” may be deter 
mined relatively as mentioned above. 

[0022] The “Winding” yarn K means the yarn Which plays 
the role of anchoring, or undulating up and doWn relative to 
the straight yarns S in the cases of FIGS. 1(a), 1(b), 2(a) and 
2(b). And, in case of FIGS. 3(a) and 3(b), the Winding yarn 
K is the essential yarn Which cornposes the ground fabric 
structure. 

[0023] To summarize the advantages of the invention, as 
mentioned above, the invention is a paper-rnaking felt 
comprising a ground fabric layer of a Woven fabric and a 
?brous Web placed on at least one side of said ground fabric 
layer, the ground fabric layer and ?brous Web being inter 
tWined and made integral by needling. 

[0024] According to one aspect of the invention, the felt is 
characteriZed in that all yarns of either the Warp or Weft 
forming the ground fabric layer are straight yarns, or a part 
of the distributed yarns of the Warp or Weft are straight yarns. 
OWing to the dimensional stability of the straight yarns of 
the Warp or Weft comprising the ground fabric layer, the 
modulus in the direction of the inserted straight yarns is 
improved. Consequently, the Width decrease that occurs in 
the heat-setting stage of the manufacturing process 
decreases, and the increase in Width and decrease in thick 
ness during use of the felt in a paperrnaking machine are 
suppressed. Thus, the invention contributes to the stability of 
the felt, While running in the paperrnaking machine, with 
decreased elongation in the longitudinal and sideWard direc 
tions. The paperrnaking felt of the invention is capable of 
satisfactorily performing its desired function as a paperrnak 
ing felt for a longer time, Which is a highly desirable and 
advantageous effect. 

[0025] According to another aspect of the invention, the 
paperrnaking felt is characteriZed in that the ground fabric 
layer is composed of Winding yarns, and straight yarns are 
additionally and evenly inserted along the Warp or Weft of 
the ground fabric yarn. Because the ground fabric layer may 
be reinforced With straight yarns, the dimensional stability 
of the ground fabric layer may be obtained relatively easily, 
Which is also a highly desirable and advantageous effect. 

What is claimed is: 
1. A paperrnaking felt comprising a ground fabric layer 

composed of a Woven fabric, and a ?brous Web placed on at 
least one side of the ground fabric layer, the ground fabric 
layer and ?brous Web being integrally intertWined by nee 
dling, and the ground fabric layer having a Warp and Weft, 
each cornprising distributed yarns, Wherein at least part of 
the distributed yarns of the Warp or Weft of the ground fabric 
layer consists of straight yarns. 

2. A paperrnaking felt comprising a ground fabric layer 
composed of a Woven fabric, and a ?brous Web placed on at 
least one side of the ground fabric layer, the ground fabric 
layer and ?brous Web being integrally intertWined by nee 
dling, and the ground fabric layer having a Warp and Weft, 
Wherein the ground fabric layer is composed of Winding 
yarns, and includes additional straight yarns evenly inserted 
along its Warp or Weft. 

* * * * * 


