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(54) Press Felt For Papermaking

(57) The present invention provides a felt that further equalize a pressure state under pressurization by a press so
as to smooth the surface of a wet paper web without causing marking on the surface thereof and allow water to be
uniformly squeezed out from the wet paper web without crushing the wet paper web. More specifically, present invention
provides a papermaking press felt wherein a difference between a maximum value and a minimum value of an interval
between an upper knuckle portion and an upper knuckle portion, an interval between upper and lower knuckle portions,
or an interval between a lower knuckle portion and a lower knuckle portion is arranged to be a value corresponding to
1.0 piece or less of an upper warp yarn in a base fabric.



EP 2 759 637 A1

2



EP 2 759 637 A1

3

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority on
from the prior Japanese Patent Application No.
2013-023750 filed on January 24, 2013, the entire dis-
closure of which is incorporated herein by reference.

Field of the Invention

[0002] The present invention relates to a basic fabric
of a papermaking press felt (hereinafter referred to simply
as "felt") used in papermaking machines.

Background Art

[0003] Papermaking machines removing water from
raw material of paper are generally provided with a wire
part, a press part, and a dryer part. The wire part, the
press part, and the dryer part are arranged in this order
in a direction in which a wet paper web is conveyed.
[0004] The wet paper web transferred from the wire
part to the press part is conveyed usually by a felt includ-
ing batt layers needled onto a base fabric and then
pressed together with the felt by a roll press or a shoe
press mechanism to remove water inside the wet paper
web.
[0005] The felt is generally formed by intertwining and
integrating a batt fiber with the base fabric by needling.
The base fabric used is generally a woven fabric woven
by a weaving machine. As methods for producing a wo-
ven fabric, there are hollow weaving and plain weaving.
The hollow weaving is a method in which warp yarns on
a weaving machine (warping yarns, which are weft yarns
of felt (CMD yarns: Cross-Machine-Direction yarns)) and
weft yarns on the weaving machine (interwoven yarns,
which are warp yarns of the felt (MD yarns: Machine-
Direction yarns)) are woven in a loop shape (in an endless
shape) in advance. In addition, plain weaving is a method
in which warp yarns on a weaving machine (warping
yarns, which are warp yarns of felt (MD yarns: Machine-
Direction yarns)) and weft yarns on the weaving machine
(woven yarns, which are weft yarns of the felt (CMD
yarns: Cross-Machine-Direction yarns)) are woven up in-
to a woven fabric in such a manner that the length of a
warp yarn direction of the woven fabric is equal to the
length of a running direction of the felt in a papermaking
machine. In this method, both ends of the woven fabric
woven up are bonded together (sewed together) to form
the woven fabric into a loop shape (for convenience,
hereinafter, warp yarn and weft yarn, respectively, are
referred to as warp yarn (MD yarn) and weft yarn (CMD
yarn), respectively, of felt.
[0006] Functions required for the felt include equalizing
a pressure state under pressurization by a press so as
to smooth the surface of a wet paper web without causing
marking on the surface thereof and uniformly squeeze

water out from the wet paper web without crushing the
wet paper web. In addition, the functions required for the
felt also include reducing time from setting of a felt in a
papermaking machine and starting of use of the felt to
reaching a normal operation speed, namely an attune-
ment time, and stabilizing running.
[0007] In Patent Literature 1, in order to simultaneously
suppress both a stripe-like marking in a warp yarn direc-
tion and a stripe-like marking in a weft yarn direction to
further improve surface properties of paper, there has
been disclosed a felt using a base fabric composed of a
woven fabric that has a double warp-single weft texture
structure consisting of an upper warp yarn on a paper
surface side of the fabric, a lower warp yarn on a running
surface side thereof, and weft yarns interwoven by dou-
ble weaving so as to be intertwined with both the upper
and the lower yarns, in which the upper yarn is interwoven
in a higher density than the lower warp yarn. In the base
fabric, the upper warp yarn is composed of a soft twist
yarn of a plurality of filaments softly twisted so as to be
flattenable and the weft yarns are interwoven such that
knuckle portions in each of which the weft yarns bend in
such a manner as to pass along the upper side of only
one upper piece of the upper yarn are arranged at an
equal interval corresponding to three or more upper
yarns.
[0008] In Patent Literature 2, in order to provide a press
felt that does not cause any marking nor crush, there has
been disclosed a felt using a base fabric composed of a
set of top-side MD yarns, a set of bottom-side MD yarns,
and a set of CMD yarns interwoven with the top-side MD
yarns and the bottom-side MD yarns. In the base fabric,
the top-side MD yarns, the bottom-side MD yarns, and
the CMD yarns are interwoven in a series of repeating
units in which each of the top-side MD yarns forms a long
MD paper-side float yarn above specific consecutive plu-
ral ones of the set of CMD yarns.
[0009] Patent Literature 3 has disclosed a papermak-
ing felt in which the number of pieces of MD yarns on the
upper surface of a base fabric is twice the number of
pieces of MD yarns on the lower surface thereof in order
to provide a woven fabric having a high vibration absorb-
ing capacity used in papermaking machines so as to pro-
vide a felt having high elasticity and resilience to assure
better runnability, fewer maintenance stops, and im-
proved paper quality.

PRIOR ART REFERENCES

[Patent Literature]

[0010]

[Patent Literature 1]: Japanese Unexamined Patent
Application Publication No. 2009-155747
[Patent Literature 2]: Japanese Unexamined Patent
Application Publication No. 2006-265816
[Patent Literature 3]: Japanese Unexamined Patent
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Application Publication No. H6-146191

SUMMARY OF THE INVENTION

[0011] In Patent Literature 1 to 3 above, studies were
conducted about the interval between upper knuckle por-
tions formed by the upper warp yarn (the top-side MD
yarn or the machine-direction yarn on the upper surface)
and the weft yarns (the CMD yarns or the cross-machine-
direction yarns) of the base fabric, the number of the
knuckle portions, the repeating patterns thereof, and the
like to provide a felt that equalizes a pressure state under
pressurization by a press so as to smooth the surface of
a wet paper web without causing marking on the surface
thereof and uniformly squeezing water out from the wet
paper web without crushing the wet paper web, as func-
tions required for felt. However, the felts disclosed in
these prior art documents were not considered the influ-
ence of lower knuckle portions formed by the lower warp
yarn (the bottom-side MD yarn or the machine-direction
yarn on the lower surface) and the weft yarns (the CMD
yarns or the cross-machine-direction yarns) of the base
fabric upon the above functions required for the felt. Ac-
cordingly, there is a nonuniformity of density between the
upper knuckle portions and the lower knuckle portions,
thereby making unequal the pressure state under pres-
surization by a press. Furthermore, in the woven fabric
in which the upper warp yarn is interwoven in a higher
density than the lower warp yarn, the lower warp yarn
usable can be a thicker yarn than the upper warp yarn.
In this case, however, the influence of the lower knuckle
portions upon the above functions required for the felt
becomes more remarkable.
[0012] In order to solve the problem of the prior art
described above, an object of the present invention is to
provide a felt that further equalizes a pressure state under
pressurization by a press so as to smooth the surface of
a paper wet web without causing marking on the surface
thereof and allow water to be uniformly squeezed out
from the wet paper web without crushing the wet paper
web.
[0013] In order to solve the problem, the inventors of
the present invention intensively and extensively studied
the intervals between knuckle portions, the number of
the knuckle portions, and repeating patterns regarding
both upper and lower knuckle portions that will be factors
influencing the above felt functions.
[0014] Specifically, the present invention is based on
the following techniques:

[1] A papermaking press felt including a base fabric
consisted of a woven fabric having a warp-weft tex-
ture structure that includes an upper warp yarn on a
wet paper web side of the fabric, a lower warp yarn
on a running surface side thereof, and weft yarns
interwoven in such a manner as to be intertwined
with both the upper and the lower warp yarns, the
upper warp yarn being interwoven in a number of

pieces larger than the lower warp yarn, wherein the
base fabric has, in a unit texture, at least one upper
knuckle portion in which the weft yarns bend so as
to pass along the upper side of only one piece of the
upper warp yarn and at least one lower knuckle por-
tion in which the weft yarns bend so as to pass along
the lower side of only one piece of the lower warp
yarn, and a difference between a maximum value
and a minimum value of an interval between the up-
per knuckle portion and the upper knuckle portion,
an interval between the upper knuckle portion and
the lower knuckle portion, or an interval between the
lower knuckle portion and the lower knuckle portion
is a value corresponding to 1.0 piece or less of the
upper warp yarn.
[2] The papermaking press felt according to the [1],
wherein the texture structure of the base fabric hav-
ing a double warp-single weft texture structure that
comprises an upper warp yarn on a wet paper web
side of the fabric, a lower warp yarn on a running
surface side thereof, and weft yarns interwoven in
such a manner as to be intertwined with both the
upper and the lower warp yarns.
[3] The papermaking press felt according to any one
of the [1] or the [2], in which the lower knuckle por-
tions of the base fabric are not adjacent to each other
but are distributedly arranged.
[4] The papermaking press felt according to any one
of the [1] to the [3], in which the lower knuckle portions
of the base fabric are distributedly arranged as a pair
of two adjacent ones shifted from each other by an
interval corresponding to one piece of the lower warp
yarn.
[5] The papermaking press felt according to any one
of the [1] to the [4], in which the lower knuckle portions
of the base fabric are distributedly arranged as a set
of four adjacent ones shifted from each other by an
interval corresponding to one piece of the lower warp
yarn.
[6] The papermaking press felt according to any one
of the [1] to the [5], in which the base fabric has, in
the unit texture, one upper knuckle portion in which
the weft yarns bend so as to pass along the upper
side of only one piece of the upper warp yarn and
one lower knuckle portion in which the weft yarns
bend so as to pass along the lower side of only one
piece of the lower warp yarn.
[7] The papermaking press felt according to any one
of the [1] to the [5], in which the base fabric has, in
the unit texture, two upper knuckle portions in each
of which the weft yarns bend so as to pass along the
upper side of only one piece of the upper warp yarn
and one lower knuckle portion in which the weft yarns
bend so as to pass along the lower side of only one
piece of the lower warp yarn.
[8] The papermaking press felt according to any one
of the [1] to the [5], in which the base fabric has, in
the unit texture, two upper knuckle portions in each
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of which the weft yarns bend so as to pass along the
upper side of only one piece of the upper warp yarn
and two lower knuckle portions in each of which the
weft yarns bend so as to pass along the lower side
of only one piece of the lower warp yarn.
[9] The papermaking press felt according to any one
of the [1] to the [5], in which the base fabric has, in
the unit texture, three upper knuckle portions in each
of which the weft yarns bend so as to pass along the
upper side of only one piece of the upper warp yarn
and one lower knuckle portion in which the weft yarns
bend so as to pass along the lower side of only one
piece of the lower warp yarn, and two upper knuckle
portions in each of which the weft yarns bend so as
to pass along the upper side of only one piece of the
upper warp yarn and two lower knuckle portions in
each of which the weft yarns bend so as to pass
along the lower side of only one piece of the lower
warp yarn.
[10] The papermaking press felt according to any
one of the [1] to the [9], in which a difference between
a maximum value and a minimum value of an interval
between the upper knuckle portion and the upper
knuckle portion, an interval between the upper
knuckle portion and the lower knuckle portion, or an
interval between the lower knuckle portion and the
lower knuckle portion is a value corresponding to 0.5
pieces or less of the upper warp yarn.
[11] The papermaking press felt according to any
one of the [1] to the [10], wherein the texture structure
of the base fabric consists of the upper warp yarn on
the wet paper web side, the lower warp yarn on the
running surface side, and an intermediate warp yarn
arranged between the upper and the lower warp
yarns and has a triple warp-single weft texture struc-
ture in which the weft yarns are interwoven so as to
be intertwined with each of the upper warp yarn, the
lower warp yarn, and the intermediate warp yarn.

[0015] According to the above structures, there can be
provided a felt that further equalizes a pressure state
under pressurization by a press so as to smooth the sur-
face of a wet paper web without causing marking on the
surface thereof and uniformly squeeze water out from
the wet paper web without crushing the wet paper web,
as the functions required for felt.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a cross-sectional view of a warp yarn direc-
tion in one example of a felt according to the present
invention.
Figs. 2A to 2L are cross-sectional views of weft yarn
directions of a base fabric depicted in FIG. 1.
Figs. 3 are schematic diagrams indicating positional
relationships between knuckle portions of the base

fabric depicted in Fig. 1.
Figs. 4 are schematic diagrams indicating positional
relationships between knuckle portions of a base
fabric of another example of the felt according to the
present invention.
Figs. 5 are schematic diagrams indicating positional
relationships between knuckle portions of a base
fabric in still another example of the felt according to
the present invention.
Figs. 6 are schematic diagrams indicating positional
relationships between knuckle portions of a base
fabric in still another example of the felt according to
the present invention.
Figs. 7 are schematic diagrams indicating positional
relationships between knuckle portions of a base
fabric in still another example of the felt according to
the present invention.
Figs. 8 are schematic diagrams indicating positional
relationships between knuckle portions of a base
fabric in still another example of the felt according to
the present invention.
Figs. 9 are schematic diagrams indicating positional
relationships between knuckle portions of a base
fabric in still another example of the felt according to
the present invention.
Fig. 10 is a cross-sectional view of a warp yarn di-
rection in another example of the felt according to
the present invention.
Figs. 11A to 11L are cross-sectional views of weft
yarn directions of a base fabric depicted in Fig. 10.
Figs. 12 are schematic diagrams indicating position-
al relationships between knuckle portions of the base
fabric depicted in Fig. 10.
Figs. 13 are schematic diagrams indicating position-
al relationships between knuckle portions of a base
fabric of a felt according to a conventional art.
Figs. 14 are schematic diagrams indicating position-
al relationships between knuckle portions of a base
fabric of a felt according to a conventional art.
Figs. 15 are schematic diagrams indicating position-
al relationships between knuckle portions of a base
fabric of a felt according to a conventional art.

MODES FOR CARRYING OUT THE INVENTION

[0017] According the present invention, "upper" means
a wet paper web side of the papermaking press felt, and
"lower" means a running surface side thereof.
[0018] Hereinafter, a detailed description will be given
of preferable embodiments of a papermaking press felt
according to the present invention with reference to the
drawings.
Fig. 1 is a cross-sectional view of a warp yarn direction
in one example of the felt according to the present inven-
tion. Figs. 2A to 2L are cross-sectional views of weft yarn
directions of a base fabric of the felt depicted in FIG. 1.
Figs. 3A, 3B, and 3C, respectively, are schematic dia-
grams indicating an upper knuckle portion 11 on a wet
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paper web side of the base fabric depicted in Fig. 1, a
lower knuckle portion 12 on a running surface side there-
of, and a positional relationship between the upper
knuckle portion 11 on the wet paper web side thereof and
the lower knuckle portion 12 on the running surface side
thereof.
[0019] As depicted in Fig. 1, a felt 10 is composed of
a base fabric 1a, a front batt fiber layer 2, and a back batt
fiber layer 3. Usually, the front batt fiber layer 2 and the
back batt fiber layer 3 are intertwined and integrated with
the base fabric 1a by a needling process. The back batt
fiber layer 3 may be omitted.
[0020] The base fabric 1a has a double warp-single
weft texture structure consisting of an upper warp yarn
5 on a wet paper web side 4 of the fabric where a wet
paper web will be placed, a lower warp yarn 7 on a running
surface side 6 thereof that will contact with rolls and the
like of a papermaking machine, and weft yarns 8a to 8l
interwoven so as to be intertwined with both the upper
warp yarn 5 and the lower warp yarn 7. The weft yarns
8a to 8l are interwoven as depicted in Figs. 2A to 2L to
form a unit texture by the 12 pieces of the weft yarns.
The unit texture (X) is repeated in a warp yarn direction
and a weft yarn direction to form a texture structure.
[0021] The upper warp yarn 5 is interwoven in a
number of pieces twice the number of pieces of the lower
weft yarn 7, whereby smoothness of the surface of the
wet paper web side 4 of the base fabric 1a can be im-
proved, thus allowing the surface of the wet paper web
to be smoothed. In addition, the upper layer of the base
fabric composed of the upper warp yarn 5 has water per-
meability lower than that of the lower layer of the base
fabric composed of the lower warp yarn 7. Accordingly,
water moving from the base fabric upper layer to the base
fabric lower layer hardly moves back again to the base
fabric upper layer. This can consequently suppress a re-
wetting phenomenon in which water moves from the wet
paper web side 4 to the wet paper web immediately after
dewatering the wet paper web. In addition, by using the
upper warp yarn 5 made of a thinner yarn material than
the lower warp yarn 7, the surface smoothness and the
suppression of the rewetting phenomenon can be more
significantly achieved.
[0022] Herein, as the function required for felt, in order
to equalize a pressure state when pressurized by a press
so as to cause no marking on the surface of the wet paper
web, to smooth the surface of the wet paper web, to cause
no crushing of the wet paper web, and to uniformly
squeeze water out from the wet paper web, it is important
to consider a positional relationship between the upper
knuckle portion 11 and the lower knuckle portion 12 in
the repeating texture structure of the base fabric.
[0023] Fig. 3A is a schematic diagram indicating a po-
sitional relationship between the upper knuckle portions
11 on the wet paper web side 4 of the base fabric depicted
in Fig. 1, and Fig. 3B is a schematic diagram indicating
a positional relationship between the lower knuckle por-
tions 12 on the running surface side 6 of the base fabric

depicted in Fig. 1. Fig. 3C is a schematic diagram indi-
cating a positional relationship between the upper knuck-
le portions 11 on the wet paper web side of the base
fabric depicted in Fig. 1 and the lower knuckle portions
12 on the running surface side thereof depicted in Fig. 1.
[0024] As depicted in Fig. 3C, in each of the weft yarns
8a to 8l in the unit texture structure, the base fabric 1a
has one upper knuckle portion 11 formed by each of the
weft yarns 8a to 8l and the upper warp yarn 5 and one
lower knuckle portion 12 formed by each of the weft yarns
8a to 8l and the lower warp yarn 7. Then, a maximum
value and a minimum value, respectively, of the interval
between the upper knuckle portion 11 and the lower
knuckle portion 12 are 6.5 pieces and 5.5 pieces, respec-
tively, of the upper warp yarn 5 and the difference ther-
ebetween is 1.0 piece. Accordingly, it can be seen that
the upper knuckle portion 11 and the lower knuckle por-
tion 12 are arranged substantially uniformly in the weft
yarn direction. In addition, it can be seen that, in the ad-
jacent weft yarns, the lower knuckle portions 12 are ar-
ranged at an interval corresponding to one or more pieces
of the lower warp yarn 7 and thus are not adjacent to
each other but distributedly arranged.
[0025] By using, for felt, the base fabric having the unit
texture in which the upper knuckle portion 11 and the
lower knuckle portion 12 are arranged in this manner,
there can be provided a felt that can equalize a pressure
state when pressurized by a press so as to smooth the
surface of a wet paper web without causing marking on
the surface thereof and allow water to be uniformly
squeezed out from the wet paper web without crushing
the wet paper web.
[0026] Next, a description will be given of application
examples of the present invention based on the double
warp-single weft texture structure as in Figs. 1 to 3.
Figs. 4 are schematic diagrams indicating positional re-
lationships between the upper knuckle portion 11 on the
wet paper web surface side 4 of a base fabric 1b and the
lower knuckle portion 12 on the running surface side 6
thereof in another example of the felt according to the
present invention. As depicted in Fig. 4C, in each of the
weft yarns 8a to 8h in the unit texture structure, the base
fabric 1b has two upper knuckle portions 11 formed by
each of the weft yarns 8a to 8h and the upper warp yarn
5 and one lower knuckle portion 12 formed by each of
the weft yarns 8a to 8h and the lower warp yarn 7. Then,
an maximum value and a minimum value, respectively,
of the interval between the upper knuckle portion 11 and
the upper knuckle portion 11 or the interval between the
upper knuckle portion 11 and the lower knuckle portion
12 are 5.5 pieces and 5.0 pieces, respectively, of the
upper warp yarn 5 and the difference therebetween is
0.5 pieces. Accordingly, it can be seen that the upper
knuckle portion 11 and the lower knuckle portion 12 are
arranged substantially uniformly in the weft yarn direc-
tion. In addition, it can be seen that, in the adjacent weft
yarns, the lower knuckle portions 12 are arranged at an
interval corresponding to one or more pieces of the lower
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warp yarn 7 and thus are not adjacent to each other but
distributedly arranged.
[0027] Figs. 5 are schematic diagrams indicating po-
sitional relationships between the upper knuckle portion
11 on the wet paper web surface side 4 of a base fabric
1c and the lower knuckle portion 12 on the running sur-
face side 6 thereof in still another example of the felt
according to the present invention. As depicted in Fig.
5C, in each of the weft yarns 8a to 8p in the unit texture
structure, the base fabric 1c has one upper knuckle por-
tion 11 formed by each of the weft yarns 8a to 8p and
the upper warp yarn 5 and one lower knuckle portion 12
formed by each of the weft yarns 8a to 8p and the lower
warp yarn 7. Then, a maximum value and a minimum
value, respectively, of the interval between the upper
knuckle portion 11 and the lower knuckle portion 12 are
8.5 pieces and 7.5 pieces, respectively, of the upper warp
yarn 5 and the difference therebetween is 1.0 piece. Ac-
cordingly, it can be seen that the upper knuckle portion
11 and the lower knuckle portion 12 are arranged sub-
stantially uniformly in the weft yarn direction. In addition,
in the adjacent weft yarns, the lower knuckle portions 12
can be seen to be distributedly arranged as a pair of two
adjacent ones shifted from each other by an interval cor-
responding to one piece of the lower warp yarn 7.
[0028] Figs. 6 are schematic diagrams indicating po-
sitional relationships between the upper knuckle portion
11 on the wet paper web surface side 4 of a base fabric
1d and the lower knuckle portion 12 on the running sur-
face side 6 thereof in still another example of the felt
according to the present invention. As depicted in Fig.
6C, in each of the weft yarns 8a to 8h in the unit texture
structure, the base fabric 1d has two upper knuckle por-
tions 11 formed by each of the weft yarns 8a to 8h and
the upper warp yarn 5 and one lower knuckle portion 12
formed by each of the weft yarns 8a to 8h and the lower
warp yarn 7. Then, a maximum value and a minimum
value, respectively, of the interval between the upper
knuckle portion 11 and the upper knuckle portion 11 or
the interval between the upper knuckle portion 11 and
the lower knuckle portion 12 are 5.5 pieces and 5.0 piec-
es, respectively, of the upper warp yarn 5 and the differ-
ence therebetween is 0.5 pieces. Accordingly, it can be
seen that the upper knuckle portion 11 and the lower
knuckle portion 12 are arranged substantially uniformly
in the weft yarn direction. In addition, in the adjacent weft
yarns, the lower knuckle portions 12 can be seen to be
distributedly arranged as a pair of two adjacent ones shift-
ed from each other by the interval corresponding to one
piece of the lower warp yarn 7.
[0029] Figs. 7 are schematic diagrams indicating po-
sitional relationships between the upper knuckle portion
11 on the wet paper web surface side 4 of a base fabric
1e and the lower knuckle portion 12 on the running sur-
face side 6 thereof in still another example of the felt
according to the present invention. As depicted in Fig.
7C, in each of the weft yarns 8a to 8h in the unit texture
structure, the base fabric 1e has two upper knuckle por-

tions 11 formed by each of the weft yarns 8a to 8h and
the upper warp yarn 5 and two lower knuckle portions 12
formed by each of the weft yarns 8a to 8h and the lower
warp yarn 7. Then, a maximum value and a minimum
value, respectively, of the interval between the upper
knuckle portion 11 and the lower knuckle portion 12 are
4.5 pieces and 3.5 pieces, respectively, of the upper warp
yarn 5, respectively, and the difference therebetween is
1.0 piece. Accordingly, it can be seen that the upper
knuckle portion 11 and the lower knuckle portion 12 are
arranged substantially uniformly in the weft yarn direc-
tion. In addition, in the adjacent weft yarns, the lower
knuckle portions 12 can be seen to be distributedly ar-
ranged as a pair of two adjacent ones shifted from each
other by the interval corresponding to one piece of the
lower warp yarn 7.
[0030] Figs. 8 are schematic diagrams indicating po-
sitional relationships between the upper knuckle portion
11 on the wet paper web surface side 4 of a base fabric
1f and the lower knuckle portion 12 on the running surface
side 6 thereof in still another example of the felt according
to the present invention. As depicted in Fig. 8C, in each
of the weft yarns 8a to 8f in the unit texture structure, the
base fabric 1f has three upper knuckle portions 11 formed
by each of weft yarns 8a, 8b, 8e, and 8f and the upper
warp yarn 5 and one lower knuckle portion 12 formed by
each of the weft yarns 8a, 8b, 8e, and 8f and the lower
warp yarn 7, as well as two upper knuckle portions 11
formed by each of the weft yarns 8c and 8d and the upper
warp yarn 5 and two lower knuckle portions 12 formed
by each of the weft yarns 8c and 8d and the lower warp
yarn 7. Then, a maximum value and a minimum value,
respectively, of the interval between the upper knuckle
portion 11 and the upper knuckle portion 11 or the interval
between the upper knuckle portion 11 and the lower
knuckle portion 12 are 4.5 pieces and 3.5 pieces, respec-
tively, of the upper warp yarn 5 and the difference ther-
ebetween is 1.0 piece. Accordingly, it can be seen that
the upper knuckle portion 11 and the lower knuckle por-
tion 12 are arranged substantially uniformly in the weft
yarn direction. In addition, in the adjacent weft yarns, the
lower knuckle portions 12 can be seen to be distributedly
arranged as a pair of two adjacent ones shifted from each
other by the interval corresponding to one piece of the
lower warp yarn 7.
[0031] Figs. 9 are schematic diagrams indicating po-
sitional relationships between the upper knuckle portion
11 on the wet paper web surface side 4 of a base fabric
1g and the lower knuckle portion 12 on the running sur-
face side 6 thereof in still another example of the felt
according to the present invention. As depicted in Fig.
9C, in the respective weft yarns 8a to 8h in the unit texture
structure, the base fabric 1g has two upper knuckle por-
tions 11 formed by each of weft yarns 8a to 8h and the
upper warp yarn 5 and one lower knuckle portion 12
formed by each of the weft yarns 8a to 8h and the lower
warp yarn 7. Then, a maximum value and a minimum
value, respectively, of the interval between the upper
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knuckle portion 11 and the upper knuckle portion 11 or
the interval between the upper knuckle portion 11 and
the lower knuckle portion 12 are 5.5 pieces and 5.0 piec-
es, respectively, of the upper warp yarn 5 and the differ-
ence therebetween is 0.5 pieces. Accordingly, it can be
seen that the upper knuckle portion 11 and the lower
knuckle portion 12 are arranged substantially uniformly
in the weft yarn direction. In addition, in the adjacent weft
yarns, the lower knuckle portions 12 can be seen to be
distributedly arranged as a set of four adjacent ones shift-
ed from each other by the interval corresponding to one
piece of the lower warp yarn 7.
[0032] Hereinabove, there has been described the
double warp-single weft texture structure consisting of
the weft yarns interwoven so as to be intertwined with
both the upper warp yarn 5 and the lower warp yarn 7 in
the base fabric of the felt of the present invention. Next,
a description will be given of a triple warp-single weft
texture structure in a base fabric of the felt thereof, which
consists of the upper warp yarn 5, the lower warp yarn
7, an intermediate warp yarn 9 arranged therebetween,
and weft yarns interwoven so as to be intertwined with
each of the upper warp yarn 5, the lower warp yarn 7,
and the intermediate warp yarn 9.
[0033] Fig. 10 is a cross-sectional view of a warp yarn
direction in a still another example of the felt according
to the present invention. Figs. 11A to 11L are cross-sec-
tional views of weft yarn directions of a base fabric of the
felt depicted in Fig. 10. Figs. 12A, 12B, and 12C, respec-
tively, are schematic diagrams indicating an upper knuck-
le portion 11 on a wet paper web side of the fabric de-
picted in Fig. 10, a lower knuckle portion 12 on a running
surface side thereof, and a positional relationship be-
tween the upper knuckle portion 11 on the wet paper web
side thereof and the lower knuckle portion 12 on the run-
ning surface side thereof.
[0034] A base fabric 1h depicted in Fig. 10 is a base
fabric in which the intermediate warp yarn 9 is arranged
in the base fabric 1a depicted in Fig. 1. The base fabric
1 has the upper warp yarn 5 on the wet paper web side
4 where a wet paper web will be placed, the lower warp
yarn 7 on the running surface side 6 that will contact with
rolls and the like of a papermaking machine, and the in-
termediate warp yarn 9 arranged between the upper warp
yarn 5 and the lower warp yarn 7 to have a triple warp-
single weft texture structure consisting of the weft yarns
8a to 8l interwoven so as to be intertwined with each of
the upper warp yarn 5, the lower warp yarn 7, and the
intermediate warp yarn 9. The weft yarns 8a to 8l, re-
spectively, are interwoven as depicted in Figs. 11A to
11L, respectively, to form a unit texture by the 12 pieces
of the weft yarns. The unit texture (X) is repeated in a
warp yarn direction and a weft yarn direction to form a
texture structure.
[0035] As depicted in Fig. 12C, in each of the weft yarns
8a to 8l in the unit texture structure, a base fabric 1h has
one upper knuckle portion 11 formed by each of the weft
yarns 8a to 8l and the upper warp yarn 5 and one lower

knuckle portion 12 formed by each of the weft yarns 8a
to 8l and the lower warp yarn 7. Then, a maximum value
and a minimum value, respectively, of the interval be-
tween the upper knuckle portion 11 and the lower knuckle
portion 12 are 6.5 pieces and 5.5 pieces, respectively,
of the upper warp yarn 5 and the difference therebetween
is 1.0 piece. Accordingly, it can be seen that the upper
knuckle portion 11 and the lower knuckle portion 12 are
substantially uniformly arranged in the weft yarn direc-
tion. In addition, in the adjacent weft yarns, it can be seen
that the lower knuckle portions 12 are arranged at an
interval corresponding to one or more pieces of the lower
warp yarn 7 and thus are not adjacent to each other but
distributedly arranged. The arrangements of the upper
knuckle portion 11 and the lower knuckle portion 12 in
Figs. 3 and 12 are the same. Additionally, in Figs. 4 to 9
also, it is possible to form a triple warp-single weft texture
structure in which the intermediate warp yarn 9 is ar-
ranged while maintaining the same arrangements of the
upper and the lower knuckle portions 11 and 12.
[0036] By using, for felt, the base fabric having the unit
texture in which the upper and the lower knuckle portions
11 and 12 are arranged as in the above application ex-
amples, there can be provided a felt that can equalize a
pressure state under pressurization by a press so as to
smooth the surface of a wet paper web without marking
on the surface thereof and allow water to be uniformly
squeezed out from the wet paper web without crushing
the wet paper web.
[0037] Figs. 13 to 15 are schematic diagrams indicat-
ing positional relationships between knuckle portions of
base fabrics of felts according to conventional arts.
[0038] A base fabric depicted in Figs. 13 has 6 pieces
of weft yarn in a unit texture, in which there are provided
two upper knuckle portions 11 formed by each of the weft
yarns and the upper warp yarn 5 and one lower knuckle
portion 12 formed by each of the weft yarns and the lower
warp yarn 7. Then, as depicted in Fig. 13C, a maximum
value and a minimum value, respectively, of the interval
between the upper knuckle portion 11 and the upper
knuckle portion 11 or the interval between the upper
knuckle portion 11 and the lower knuckle portion 12 are
6.0 pieces and 2.5 pieces, respectively, of the upper warp
yarn and the difference therebetween is 3.5 pieces. Ac-
cordingly, in the weft yarn direction, the upper and the
lower knuckle portions 11 and 12 are found to be nonu-
niformly distributed and arranged. In addition, in the ad-
jacent weft yarns, there are present both the pair of two
adjacent lower knuckle portions 12 shifted from each oth-
er by an interval corresponding to one piece of the lower
warp yarn and the set of four adjacent weft yarns shifted
from each other by the interval corresponding to one
piece of the lower warp yarn. As a result, the nonuniform-
ity of density between the upper and the lower knuckle
portions 11 and 12 is intensely exhibited in an oblique
direction of the base fabric, affecting the equalization of
the pressure state under pressurization by a press, the
suppression of marking on the surface of a wet paper
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web, the smoothness of the surface thereof, and uniform
water-squeezability in the wet paper web.
[0039] A base fabric depicted in Figs. 14 has 12 pieces
of weft yarn in a unit texture, in which there are provided
one upper knuckle portion 11 formed by each of the weft
yarns and the upper warp yarn 5 and one lower knuckle
portion 12 formed by each of the weft yarns and the lower
warp yarn 7. Then, as depicted in Fig. 14C, regarding a
maximum value and a minimum value, respectively, of
the interval between the upper knuckle portion 11 and
the lower knuckle portion 12, there are both a case of 6.5
pieces and 5.5 pieces, respectively, of the upper warp
yarn and a case of 7.5 pieces and 4.5 pieces, respec-
tively, thereof. The respective differences therebetween
are 1.0 piece and 3.0 pieces in the respective cases.
Therefore, in the weft yarn direction, the upper and the
lower knuckle portions 11 and 12 are found to be nonu-
niformly distributed and arranged. In addition, as depict-
ed in Fig. 14B, regarding the lower knuckle portion 12
formed by each of the weft yarns and the lower warp yarn
7, some lower knuckle portions 12 are arranged at an
interval corresponding to one or more pieces of the lower
warp yarn 7 and not adjacent to each other and some
are present as a pair of two adjacent lower knuckle por-
tions 12 shifted from each other by an interval corre-
sponding to one piece of the lower warp yarn. As a result,
the nonuniformity of density is caused in the lower knuck-
le portions 12 of the base fabric.
[0040] A base fabric depicted in Figs. 15 has 6 pieces
of weft yarn in a unit texture, in which there are provided
two upper knuckle portions 11 formed by each of the weft
yarns and the upper warp yarn 5 and one lower knuckle
portion 12 formed by each of the weft yarns and the lower
warp yarn 7. Then, as depicted in Fig. 15C, a maximum
value and a minimum value, respectively, of the interval
between the upper knuckle portion 11 and the upper
knuckle portion 11 or the interval between the upper
knuckle portion 11 and the lower knuckle portion 12 are
4.5 pieces and 3.0 pieces thereof, respectively, of the
upper warp yarn and the different therebetween is 1.5
pieces. Accordingly, in the weft yarn directions, the upper
and the lower knuckle portions 11 and 12 are found to
be nonuniformly distributed and arranged.
[0041] Examples of materials usable for the warp
yarns, the weft yarns, and batt fiber of the front batt layer
2 and the back batt layer 3 in the base fabrics 1a to 1h
of the present invention exemplified above include poly-
esters (such as polyethylene terephthalate and polybuty-
lene terephthalate), aliphatic polyamides (such as polya-
mide 6, polyamide 66, polyamide 11, polyamide 12, and
polyamide 612), aromatic polyamides (such as aramid),
polyvinylidene fluoride, polypropylene, polyether ether
ketone, polytetrafluoroethylene, polyethylene, sheep
wool, cotton, wool, and metals. In addition, examples se-
lectable as forms of the warp yarns and the weft yarns
used in the base fabrics include any forms used for or-
dinary papermaking press felts, such as monofilament,
twisted monofilament, multifilament, spun yarn, and tow-

to-top yarn. Then, the number of times of twisting of the
warp yarns and the weft yarns and the densities of the
yarns can be selected appropriately according to design
to be applied to the base fabric of the papermaking press
felt according to the present invention.
[0042] In the papermaking press felt according to the
present invention, regarding both the upper and the lower
knuckle portions of the base fabric of the felt, the intervals
of the knuckle portions, the numbers thereof, and the
repeating patterns are set as described above so as to
further equalize a pressure state under pressurization by
a press. In this manner, there can be provided a felt that
smoothes the surface of a wet paper web without causing
marking on the surface thereof and allows water to be
uniformly squeezed out from the wet paper web without
crushing the wet paper web.

List of Reference Signs

[0043]

1a to 1h: Base fabrics
2: Front batt fiber layer
3: Back batt fiber layer
4: Wet paper web side
5: Upper warp yarn
6: Running surface side
7: Lower warp yarn
8a to 8p: Weft yarns
9: Intermediate warp yarn
10: Papermaking press felt
11: Upper knuckle portion
12: Lower knuckle portion
X: Repeating unit texture

Claims

1. A papermaking press felt comprising a base fabric
consisted of a woven fabric having a warp- weft tex-
ture structure that comprises an upper warp yarn on
a wet paper web side of the fabric, a lower warp yarn
on a running surface side thereof, and weft yarns
interwoven in such a manner as to be intertwined
with both the upper and the lower warp yarns, the
upper warp yarn being interwoven in a number of
pieces larger than the lower warp yarn, wherein the
base fabric has, in a unit texture, at least one upper
knuckle portion in which the weft yarns bend so as
to pass along the upper side of only one piece of the
upper warp yarn and at least one lower knuckle por-
tion in which the weft yarns bend so as to pass along
the lower side of only one piece of the lower warp
yarn, and a difference between a maximum value
and a minimum value of an interval between the up-
per knuckle portion and the upper knuckle portion,
an interval between the upper knuckle portion and
the lower knuckle portion, or an interval between the
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lower knuckle portion and the lower knuckle portion
is a value corresponding to 1.0 piece or less of the
upper warp yarn.

2. The papermaking press felt according to claim 1,
wherein the texture structure of the base fabric hav-
ing a double warp-single weft texture structure that
comprises an upper warp yarn on a wet paper web
side of the fabric, a lower warp yarn on a running
surface side thereof, and weft yarns interwoven in
such a manner as to be intertwined with both the
upper and the lower warp yarns.

3. The papermaking press felt according to any one of
claim 1 or 2, wherein the lower knuckle portions of
the base fabric are not adjacent to each other but
are distributedly arranged.

4. The papermaking press felt according to any one of
claims 1 to 3, wherein the lower knuckle portions of
the base fabric are distributedly arranged as a pair
of two adjacent ones shifted from each other by an
interval corresponding to one piece of the lower warp
yarn.

5. The papermaking press felt according to any one of
claims 1 to 4, wherein the lower knuckle portions of
the base fabric are distributedly arranged as a set of
four adjacent ones shifted from each other by an
interval corresponding to one piece of the lower warp
yarn.

6. The papermaking press felt according to any one of
claims 1 to 5, wherein the base fabric has, in the unit
texture, one upper knuckle portion in which the weft
yarns bend so as to pass along the upper side of
only one piece of the upper warp yarn and one lower
knuckle portion in which the weft yarns bend so as
to pass along the lower side of only one piece of the
lower warp yarn.

7. The papermaking press felt according to any one of
claims 1 to 5, wherein the base fabric has, in the unit
texture, two upper knuckle portions in each of which
the weft yarns bend so as to pass along the upper
side of only one piece of the upper warp yarn and
one lower knuckle portion in which the weft yarns
bend so as to pass along the lower side of only one
piece of the lower warp yarn.

8. The papermaking press felt according to any one of
claims 1 to 5, wherein the base fabric has, in the unit
texture, two upper knuckle portions in each of which
the weft yarns bend so as to pass along the upper
side of only one piece of the upper warp yarn and
two lower knuckle portions in each of which the weft
yarns bend so as to pass along the lower side of only
one piece of the lower warp yarn.

9. The papermaking press felt according to any one of
claims 1 to 5, wherein the base fabric has, in the unit
texture, three upper knuckle portions in each of
which the weft yarns bend so as to pass along the
upper side of only one piece of the upper warp yarn
and one lower knuckle portion in which the weft yarns
bend so as to pass along the lower side of only one
piece of the lower warp yarn, and two upper knuckle
portions in each of which the weft yarns bend so as
to pass along the upper side of only one piece of the
upper warp yarn and two lower knuckle portions in
each of which the weft yarns bend so as to pass
along the lower side of only one piece of the lower
warp yarn.

10. The papermaking press felt according to any one of
claims 1 to 9, wherein a difference between a max-
imum value and a minimum value of an interval be-
tween the upper knuckle portion and the upper
knuckle portion, an interval between the upper
knuckle portion and the lower knuckle portion, or an
interval between the lower knuckle portion and the
lower knuckle portion is a value corresponding to 0.5
pieces or less of the upper warp yarn.

11. The papermaking press felt according to any one of
claims 1 to 10, wherein the texture structure of the
base fabric consists of the upper warp yarn on the
wet paper web side, the lower warp yarn on the run-
ning surface side, and an intermediate warp yarn
arranged between the upper and the lower warp
yarns and has a triple warp-single weft texture struc-
ture in which the weft yarns are interwoven so as to
be intertwined with each of the upper warp yarn, the
lower warp yarn, and the intermediate warp yarn.
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