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(54) PAPERMAKING FELT BASE MEMBER AND PAPERMAKING FELT

(57) [Technical Problem]
Provided are a base member for a seamed paper-

making felt and a papermaking felt, which do not impair
the work efficiency of joining seam loops and which
suppress the occurrence of seam marks in a seam part.

[Solution to Problem]
The papermaking felt base member comprises:an

ended woven fabric comprising machine direction yarns
reciprocating in a machine direction, and cross machine
direction yarns arranged along a crossmachine direction
and interwoven with the machine direction yarns;a plur-
ality of pintle wire insertion loops formed by folding back

the machine direction yarns at both ends of the woven
fabric in the machine direction, through which a pintle
wire is able to be inserted; and a plurality of filling yarns
arranged along the cross machine direction at least one
end of the woven fabric between the cross machine
direction yarns disposed at the outermost end of the
woven fabric and the pintle wire insertion loops,wherein,
among the plurality of filling yarns, the fineness of a first
filling yarn that is disposed closest to the pintle wire
insertion loops is smaller than the fineness of a second
filling yarn that is disposedon thecrossmachinedirection
yarn side of the first filling yarn.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is based upon and claims ben-
efit of priority from Japanese Patent Applications No.
2023‑189834, filed on November 7, 2023 and No.
2024‑165655, filed on September 24, 2024, the entire
contents of which are incorporated herein by reference.

BACKGROUND

[Technical Field]

[0002] The present invention relates to a papermaking
felt base member and a papermaking felt.

[Background Art]

[0003] In a press part of the papermaking process,
water is squeezed out of wet paper webmainly bymeans
of a papermaking felt and a pair of press rolls. Since the
press part is generally a continuous device, this paper-
making felt also needs to operate continuously, and
therefore the papermaking felt is used as an annular,
endless felt within the press part.
[0004] Papermaking felts that are generally used are
an annular, endless papermaking felt and an ended
papermaking felt. Since the endless papermaking felt
is annular, there is no joint part in the felt, and thus the
shapeof the j oint partwill not transferred to thewet paper
web. On the other hand, when the endless papermaking
felt is installed onto a papermakingmachine, the rolls and
roll support members, etc. are removed using a crane or
the like before the installation. Therefore, in the case of a
large papermaking machine, the machine needs to be
stopped for long time to perform the installing operation.
[0005] In contrast, a papermaking felt with ends is
generally a seamed papermaking felt with seam loops
at both ends for joining, facilitating its installation onto a
papermaking machine. After the papermaking machine
is stopped, the seamed papermaking felt is connected to
a used papermaking felt or a rope or sling belt passed
through the papermaking machine via a seamed-felt
guide belt attached in advance to the newly installed
seamed papermaking felt, without removing the rolls or
the roll support members, and is pulled into the paper-
making machine.
[0006] Then, both ends of the installed papermaking
felt are butted together, and a pintle wire is inserted into
the space created by alternating interlocking of the seam
loops to form an endless papermaking felt, completing
the installing operation onto the machine.
[0007] In this type of a seamed papermaking felt, the
work efficiency of inserting a pintle wire into the space
created by alternating interlocking of the seam loops, i.e.,
the work efficiency of joining the seam loops, is greatly
affectedby the formof the seam loops.Moreover, thepart

where the seam loops joined (seam part) comes into
contact with the wet paper web during water-squeezing,
and imparts irregularities, known as seam marks, to the
wet paper web. The shape of this seam mark is also
greatly influenced by the formof the seam loops. Further-
more, the short fibers layered on the felt tend to fall off
easily near the seam loops.
[0008] Various techniques have been proposed that
add improvements in the seam loop and its vicinity in
order to improve the work efficiency of joining operations
by optimizing the form of the seam loops, also to reduce
seam marks in the seam part, and further to prevent
falling-off of short fibers from the seam part.
[0009] JP 2008‑297637 A proposes a seamed felt in
which a twisted yarn made of two yarn materials being
twisted together is arranged as a weft yarn in the vicinity
of the seam loop, for the purpose of avoiding occurrence
of flaws such as seem marks by preventing the part
where the weft yarn in the vicinity of the seem loop is
woven from generating irregularities which causes un-
even pressure at the time of pressing, and further for the
purpose of suppressing twisting of the loops and at the
same time preventing the flaps from falling off.
[0010] JP 2003‑247191 A proposes a seamed felt in
which adjustment yarns are woven into the end edges of
the CD yarn material in a weaving pattern different from
that of the CD yarn material in the basemember, and are
arranged independently in each layer of the MD yarn
material, for the purpose of preventing that the operation
of joining seam loops becomes difficult due to a structure
in which the root position of the loop is not constant
relative to the entire base member.
[0011] JP 2003‑166189 A proposes a seamed felt in
which the fineness, density, and weave pattern of the CD
yarnmaterial in the seam loop region are changed for the
purpose of improving the uniformity of the permeability,
compressibility, etc., of the seamed felt in the seam loop
region.

SUMMARY

[Technical Problem]

[0012] The typical manufacturing process for a
seamed papermaking felt includes the following steps.
[0013] Step 1: A step of preparing an endless base
member by alternately interlocking the seam loops at
both ends of an ended base member having seam loops
at both ends in the machine direction and inserting a
pintle wire into the cylindrical space formed by the seam
loops.
[0014] Step 2: A step of heat setting the endless base
member under tension.
[0015] Step 3: A step of replacing the pintle wire of the
endless base member before needling.
[0016] Step 4: A step of laminating a film of short fibers
formed by carding or the like onto the endless base
member, and intertwining and integrating them by need-
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ling to prepare a seamed papermaking felt precursor.
[0017] Step 5: A step of replacing the pintle wire of the
seamed papermaking felt precursor.
[0018] Step 6: A step of subjecting the seamed paper-
making felt precursor to chemical treatment and heat
setting under tension to prepare a seamed felt for paper-
making.
[0019] Step 7: A step of removing the pintle wire of the
seamed papermaking felt, cutting the short fibers on both
the wet paper web side and the roll side of the seam loop
part to form a flap on the wet paper web side of the short
fiber layer.
[0020] Step 8: A step of winding the seamed paper-
making felt into a roll, packaging and storing it.
[0021] Here, the ended base member for seamed pa-
permaking felt and the seamed papermaking felt are
subjected toheat settingunder tensionasshown inSteps
2 and 6 above, so that the dimensional stability of the
base member itself and the form of the seam loop are
maintained.However, thecompletedseamedpapermak-
ing felt is generally stored as being wound-up in a rolled
form, with the seam loops at both ends not alternately
interlocked, i.e., in a statewith ends, until its use is started
at the papermaking company. During storage at the
papermaking company, the forces inherent in the warp
yarns that make up the seam loops and the weft yarns in
the vicinity of the seam loops gradually disrupt the ar-
rangement of the seam loops over time.
[0022] Once the arrangement of the seam loops are
disrupted, it becomes difficult to introduce and insert the
pintle wire through them, which impairs the work effi-
ciencyof joining theseem loops.Moreover, thedisruption
of the arrangement of the seam loops also increases the
unevenness in the seampart, and as a result,more seam
marks likely to occur in thewet paperweb that comes into
contact with the papermaking felt when it is pressed
during use. The seamed papermaking felts described
in the prior art documents leave room for further improve-
ment in terms of the above problems.
[0023] Therefore, an object of the present invention is
to provide a basemember for a seamed papermaking felt
and a papermaking felt, for which the work efficiency of
joining seam loops is not impaired and the occurrence of
seam marks in the seam part is suppressed.

[Solution to Problem]

[0024] The present inventors have made an intensive
research to achieve the object described above, and as a
result found that the filling yarnsarrangedalong the cross
machinedirection yarnmaterial arrangedat theendedge
of the base member for the seamed papermaking felt
have a relatively large influence on the shape-retaining
property of the seem loops. Furthermore, the present
inventors have focused on the fineness, type and weav-
ing method of the filling yarn, and proceeded with the
investigation into their influence during needling in parti-
cular, and as a result reached the present invention.

[0025] A gist of the present invention is as follows:

[1] A papermaking felt base member comprising:

an ended woven fabric comprising machine di-
rection yarns reciprocating in a machine direc-
tion, and cross machine direction yarns ar-
ranged along a cross machine direction and
interwoven with the machine direction yarns;
a plurality of pintlewire insertion loops formedby
folding back the machine direction yarns at both
ends of the woven fabric in the machine direc-
tion, through which a pintle wire is able to be
inserted; and
a plurality of filling yarns arranged along the
cross machine direction at at least one end of
the woven fabric between the cross machine
direction yarns arranged at the outermost end
of the woven fabric and the pintle wire insertion
loops,
wherein, among the plurality of filling yarns, the
fineness of a first filling yarn that is arranged
closest to the pintle wire insertion loops is smal-
ler than the fineness of a second filling yarn that
is arranged on the cross machine direction yarn
side of the first filling yarn.

[2] The papermaking felt base member according to
[1], wherein the second filling yarn is adjacent to the
first filling yarn.
[3] The papermaking felt base member according to
[1] or [2],wherein the finenessof the first filling yarn is
equal to or higher than 240 dtex and equal to or less
than 2,000 dtex.
[4] The papermaking felt base member according to
any one of [1] to [3], wherein the fineness of the
second filling yarn is equal to or higher than 330 dtex
and equal to or less than 2,090 dtex.
[5] The papermaking felt base member according to
any one of [1] to [4], wherein the fineness of the first
filling yarn is smaller than the fineness of the second
filling yarn by 90 dtex ormore and 1,850 dtex or less.
[6] The papermaking felt base member according to
any one of [1] to [5], wherein the ratio of the fineness
of the second filling yarn to the fineness of the first
filling yarn is equal to or higher than 105% and equal
to or less than 195%.
[7] A papermaking felt base member according to
anyoneof [1] to [6],wherein, at theat least oneendof
the woven fabric, the plurality of filling yarns consist
of the first filling yarn and the second filling yarn.
[8] The papermaking felt base member according to
any one of [1] to [7], wherein the second filling yarn
comprises a spun yarn and/or a multifilament yarn.
[9] The papermaking felt base member according to
any one of [1] to [8], wherein the first filling yarn
comprises a spun yarn and/or a multifilament yarn.
[10]Thepapermaking felt basememberaccording to
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any one of [1] to [9], wherein the plurality of filling
yarns are interwoven with the machine direction
yarns so as to form a double warp backed weave
pattern.
[11] Thepapermaking felt basemember according to
[10], wherein themachine direction yarns comprises
upper yarns and lower yarns that make up the pintle
wire insertion loops, and
the double warp backed weave pattern comprises a
repeating unit in which the plurality of filling yarns
each pass through one of the upper yarns of the
machine direction yarns on the opposite side to the
lower yarn side andpass through one of the adjacent
lower yarns on the opposite side to the upper yarn,
provided that the adjacent filling yarns do not pass
through theopposite side to the lower yarn sideof the
same upper yarn.
[12]Thepapermaking felt basememberaccording to
any one of [1] to [11], wherein the woven fabric
comprises a double warp-and-weft backed weave
pattern or a multiple warp-and-weft backed weave
pattern.
[13]Thepapermaking felt basememberaccording to
any one of [1] to [11], wherein the woven fabric
comprises an n-ply warp backed weave pattern, and

comprises a repeat that comprises a pattern in
which the cross machine direction yarn passes
between an a-th machine direction yarn and an
a+1-th machine direction yarn from a first sur-
face, which is one surface of the woven fabric,
then passes through the first surface side of the
first machine direction yarn from the first sur-
face, and then passes between a b-th machine
direction yarn and a b+1-th machine direction
yarn from the first surface; or
comprises a repeat that comprises a pattern in
which the cross machine direction yarn passes
between the a-thmachine direction yarn and the
a+1-th machine direction yarn from the first sur-
face, then passes through the first surface side
of the first machine direction yarn from the first
surface, and then passes through the side of a
second surface, which is the other surface of the
woven fabric, of an n-th machine direction yarn
from the first surface; or
comprises a repeat that comprises a pattern in
which the cross machine direction yarn passes
through the second surface side of the n-th
machine direction yarn from the first surface,
then passes through the first surface side of
the first machine direction yarn from the first
surface, and then passes between the b-th ma-
chine direction yarn and the b+1-th machine
direction yarn from the first surface;
wherein n is an integer equal to or greater than2,
a and b are any integers equal to or greater than
1 and equal to or smaller than n‑1, and a ≠ b.

[14] A papermaking felt comprising the papermaking
felt base member according to any one of [1] to [13],
and
a short fiber layer laminated onto the papermaking
felt base member.

[Advantageous Effects of Invention]

[0026] According to the configuration above, a base
member for a seamedpapermaking felt and a papermak-
ing felt for which thework efficiency of joining seam loops
is not impaired and the occurrence of seammarks in the
seam part is suppressed can be provided.

BRIEF DESCRIPTION OF DRAWINGS

[0027]

FIG. 1 is a schematic diagram of a papermaking felt
basemember according to the present embodiment.
FIG. 2 is a cross-sectional view in a machine direc-
tionshowingaseam looppart of thepapermaking felt
base member shown in FIG. 1.
FIG. 3 is a cross-sectional view in a machine direc-
tion showing that seam loop parts of the papermak-
ing felt basemember shown in FIG. 1 being joined to
each other.
Fig. 4 is a cross-sectional view in a cross machine
direction for illustrating a weave pattern formed by
filling yarns and machine direction yarns of the pa-
permaking felt base member shown in FIG. 1.
FIG. 5 is a cross-sectional view in the machine
direction of the vicinity of a seampart of a papermak-
ing felt according to the present embodiment.
FIG. 6 is a cross-sectional view in a machine direc-
tion showing a part of a papermaking felt base
member according to a modified example of the
present invention.
FIG. 7 is a cross-sectional view in a cross machine
direction for illustrating a weave pattern of a woven
fabric of a papermaking felt basemember according
to a modified example of the present invention.
FIG. 8 is a cross-sectional view in a cross machine
direction for illustrating a weave pattern of a woven
fabric of a papermaking felt basemember according
to a modified example of the present invention.
FIG. 9 is a cross-sectional view in a cross machine
direction for illustrating a weave pattern of a woven
fabric of a papermaking felt basemember according
to a modified example of the present invention.
FIG. 10 is a schematic diagram for illustrating the
relationshipbetween thearrangement of seam loops
and the insertion of a pintle wire.
FIG. 11 is a schematic diagram for illustrating the
relationshipbetween thearrangement of seam loops
and the insertion of a pintle wire.
FIG. 12 is a schematic diagram for illustrating the
relationshipbetween thearrangement of seam loops
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and the insertion of a pintle wire.
FIG. 13 is a schematic diagram for illustrating the
relationship between thearrangement of seam loops
and the insertion of a pintle wire.
FIG. 14 is anenlargedphotographic imageof a seam
loop part of a papermaking felt according to an ex-
ample.
FIG. 15 is anenlargedphotographic imageof a seam
loop part of a papermaking felt according to a com-
parative example.
FIG. 16 is a schematic diagram for illustrating a test
for evaluating marking property of a papermaking
felt.
FIG. 17 is anenlargedphotographic imageof a seam
mark transferred to a paper pressed using a paper-
making felt according to the example.
FIG. 18 is anenlargedphotographic imageof a seam
mark transferred to a paper pressed using a paper-
making felt according to the comparative example.

DESCRIPTION OF THE EMBODIMENTS

[0028] Hereinbelow, referring to the appended draw-
ings, preferred embodiments of a papermaking felt base
member and a papermaking felt according to the present
invention will be described in detail.

<1. Papermaking felt base member>

[0029] First, a papermaking felt base member accord-
ing to the present embodimentwill be described. FIG. 1 is
a schematic diagramof a papermaking felt basemember
according to the present embodiment, FIG. 2 is a cross-
sectional view in a machine direction showing a seam
loop part of the papermaking felt base member shown in
FIG. 1, FIG. 3 is a cross-sectional view in a machine
direction showing that seam loop parts of the papermak-
ing felt basemembershown inFIG.1being joined toeach
other, and FIG. 4 is a cross-sectional view in a cross
machine direction for illustrating a weave pattern formed
by filling yarns and machine direction yarns of the pa-
permaking felt base member shown in FIG. 1.
[0030] Note that, in the drawings, each member has
been emphasized in size as appropriate for ease of
illustration and thus does not indicate the actual propor-
tion and size of each member. In addition, in the draw-
ings, the illustration of some members has been omitted
as appropriate in order to make the explanation easier.
Here, the cross machine direction may be referred to as
"CMD", and the machine direction may be referred to as
"MD".
[0031] Thepapermaking felt basemember1according
to the present embodiment shown in FIG. 1 is a base
member for a seamed papermaking felt 100 described
later, and the seamed papermaking felt 100 can be con-
structed by carrying a short fiber layer 60 on the paper-
making felt base member 1 as shown in FIG. 5. The
papermaking felt base member 1 shown in FIG. 1 has

a woven fabric 10, seam loop parts 20 , and filling yarns
30 .
[0032] The woven fabric 10 is a band-shaped member
having ends, and as shown in FIG. 2, includes machine
direction yarns (MD yarns) 11A and 11B that reciprocate
in the machine direction (MD), and cross machine direc-
tion yarns (CD yarns) 13 that are arranged along the
cross machine direction (CD) and are woven into theMD
yarns 11A and 11B. The weave pattern of the woven
fabric 10 and the configurations of the MD yarns 11A,
11B, and CD yarns 13 will be described later.
[0033] The seam loop parts 20 are provided at both
ends of the woven fabric 10 in themachine direction, and
include a plurality of pintle wire insertion loops (seam
loops) 21 . Each seam loop 21 is a loop formed by the
folding back of the MD yarns 11A and 11B of the woven
fabric 10. Specifically, the MD yarn 11A extends from the
woven fabric 10, folds back along the thickness direction
of thewoven fabric 10, i.e., perpendicular to the thickness
direction of the woven fabric 10 or being inclined at a
predetermined angle from the thickness direction with
respect to the crossmachine direction, and returns to the
woven fabric 10 as theMD yarn 11B, thereby forming the
seam loop 21. Each pair of the MD yarns 11A and 11B
forms a seam loop 21, so that a seam loop part 20 is
formed as a row of a plurality of seam loops 21 along the
cross machine direction at each of both ends of the
woven fabric 10 in the machine direction.
[0034] The average minimum diameter of seam loops
21 is not particularly limited, but is, for example, equal to
or more than 0.50mmand equal to or less than 4.00mm.
[0035] Since each seam loop 21 basically forms a loop
along the thickness direction of the woven fabric 10, it is
possible to insert a pintle wire 40 in the cross machine
direction through each formed seam loop 21. Therefore,
in theseam looppart 20, thepintlewire40canbe inserted
through a plurality of seam loops 21 arranged along the
cross machine direction.
[0036] Then, as shown in FIG. 3, the seam loops 21 of
the seam loop parts 20 at both ends in the machine
direction of the papermaking felt base member 1 are
interlockedwitheachother andapintlewire40 is inserted
through the seam loops 21 to forma seampart 50, joining
both ends in the machine direction of the papermaking
felt basemember 1, resulting in an annular papermaking
felt base member 1.
[0037] Here, generally speaking, ideally, as shown in
FIG. 10, each seam loop 221 is arranged in a line along
the cross machine direction and such that each seam
loop 221 itself is parallel to the thickness direction TD. In
this case, the pintle wire 240 can easily be inserted
through each seam loop 221.
[0038] The papermaking felt base member and the
papermaking felt are subjected to heat setting under
tension as shown in their manufacturing steps, so that
the dimensional stability of the base member itself and
the form of the seam loop are maintained. However, the
completed papermaking felt is stored as being wound-up
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in a rolled form, with the seam loops at both ends not
alternately interlocked, i.e., in a state with ends, until its
use is started at the papermaking company. During sto-
rage at the papermaking company, the forces inherent in
the MD yarns that make up the seam loops and the CD
yarns in the vicinity of the seam loops gradually disrupt
the arrangement of the seam loops over time.
[0039] For example, as shown inFIGs. 11and12, each
of the seam loops 221A and 221B might incline with
respect to the thickness direction TD. Furthermore, as
shown in FIG. 13, each seam loop 221C might not be
aligned along the cross machine direction but might shift
in the thickness direction. In many cases, these events
occur simultaneously. Furthermore, when a inclination
such as that of seam loops 221Aand 221Bor a positional
shift such as that of seam loops 221C occurs, it becomes
difficult to insert a pintle wire 240 into the space created
by the interlockingof seam loops221A, 221Bor 221C, for
the reason that it becomes difficult to alternately interlock
seam loops 221A, 221B or 221C at both ends, and that
the insertion resistance of the pintle wire 240 increases,
or the like.
[0040] Once the arrangement of the seam loops are
disrupted in this manner, it becomes difficult to introduce
and insert the pintle wire through them, which impairs the
work efficiency of joining the seem loops. Moreover, the
disruption of the arrangement of the seam loops also
increases the unevenness in the seam part, and as a
result, more seam marks likely to occur in the wet paper
web that comes into contact with the papermaking felt
when it is pressed during use.
[0041] However, in the papermaking felt basemember
1 according to thepresent embodiment, the arrangement
of theseam loops21 in theseam looppart 20 isprevented
from being disrupted by the filling yarns 30 described
next.
[0042] As shown in FIG. 1, the filling yarns 30 are
arranged along the cross machine direction at both ends
in the machine direction of the woven fabric 10 between
the CD yarns 13 disposed at the extreme ends of the
woven fabric 10 and the seam loops 21. As shown in
FIGs. 1 and 2, in this embodiment, the filling yarns 30
comprise two filling yarns, including a filling yarn (first
filling yarn) 31 disposed on the seam loop 21 side and a
filling yarn (second filling yarn) 32 disposed on the CD
yarn side. The filling yarns 31 and 32 are eachwoven into
the MD yarns 11A and 11B, which form the seam loops
21.
[0043] By disposing the filling yarns 30 in the vicinity of
the seam loop part 20 in this manner, the positions of the
MD yarns 11A and 11B, particularly in the thickness
direction, can be fixed, and thus the positions of each
seam loop 21 can be fixed. This prevents the arrange-
ment of the seam loops 21 from being disrupted.
[0044] Moreover, in the papermaking felt 100 de-
scribed later, the seam loop parts 20 are joined to each
other to formaseampart 50,making thepapermaking felt
100 annular. Since there are noCDyarns in the vicinity of

theseampart 50, short fibers in theshort fiber layer60are
difficult to be fixed, and the short fibers tend to easily
come off when the papermaking felt 100 is in use. How-
ever, the filling yarns 30 disposed in the vicinity of the
seam part 50 can suitably fix the short fibers and prevent
the short fibers from coming off the short fiber layer 60.
[0045] Furthermore, the papermaking felt 100 is re-
peatedly pressed together with the wet paper web by
press rolls or a press shoe in the press part. The filling
yarn 30 can fix theposition of each seam loop21, and can
keep the unevenness that inevitably occurs in the seam
part 50 relatively small. As a result, it is possible to
suppress the occurrence of pressure marks, so-called
seam marks, corresponding to the seam part 50 on the
wet paper web that comes into contact with the paper-
making felt when it is pressed during use.
[0046] In the present embodiment, the fineness of the
filling yarn 31 disposed on the seam loop 21 side is
smaller than the fineness of the filling yarn 32 disposed
on the CD yarn 13 side. This allows the filling yarn 30 to
fully exhibit each of the functions of the filling yarn 30
mentionedabove. This results in a papermaking felt base
member 1 which does not impair the work efficiency of
joining seam loop parts 20 and which suppresses the
occurrence of seam marks in the seam part 50.
[0047] In detail, the filling yarn 31 arranged on the
seam loop 21 side has only the filling yarn 32 arranged
on the CD yarn 13 side, so that the degree of fixation is
small and the degree of freedom is high. On the other
hand, the filling yarn 32 arranged on the CD yarn 13 side
is sandwichedbetween thefillingyarn31and theCDyarn
13, and thus the degree of fixation is high and the degree
of freedom is low.
[0048] When the papermaking felt 100 is manufac-
tured, a film of short fibers formed by carding or the like
is laminated onto the papermaking felt base member 1,
which are intertwined and integrated by needling to form
a short fiber layer (felt layer) 60.
[0049] Here, the inventors have found that, if the fine-
ness of the filling yarn 31 and the filling yarn 32 are
approximately the same, the needling effect by needling
on the seam part 50 is greater for the filling yarn 31
arranged on the seam loop 21 side than that for the filling
yarn 32 arranged on the CD yarn 13 side. This is thought
to be due to that the filling yarn 31 arranged on the seam
loop 21 side is not fixed by other yarns, such as the CD
yarn 13, as opposed to the filling yarn 32 arranged on the
CD yarn 13 side. As a result, during needling, the shrink-
age of the filling yarn 31 arranged on the seam loop 21
side due to needling becomes larger than the shrinkage
of the filling yarn 32 arranged on the CD yarn 13 side.
[0050] In this case, the balance of forces that the MD
yarns 11A and 11B woven into the filling yarn 31 and the
MDyarns 11A and 11Bwoven into the filling yarn 32 each
receive from the filling yarns 31 and 32 is disrupted and
become different, which causes a disturbance of the
arrangement of the seam loops 21. As a result, the effect
of thefilling yarns30mentionedabove isnot fully exerted.
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[0051] In contrast, in the present embodiment, the
fineness of the filling yarn 31 arranged on the seam loop
21 side is smaller than the fineness of the filling yarn 32
arrangedon theCDyarn13side.Thisallows theneedling
effect by needling to be approximately the same for the
filling yarns 31 and 32,making it possible to appropriately
adjust the balance of the forces that the MD yarns 11A
and 11B receive from the filling yarns 31 and 32. As a
result, the filling yarn 30 is able to fully exhibit each of the
functions of the filling yarn 30 mentioned above.
[0052] The fineness of the filling yarn (first filling yarn)
31 arranged on the seam loop 21 side is not particularly
limited, though it is, for example, equal to or higher than
240 dtex and equal to or less than 2,000 dtex, preferably
equal to or higher than 900 dtex and equal to or less than
1,400 dtex,more preferably equal to or higher than 1,000
dtex and equal to or less than 1,300 dtex. This allows
needling to give an appropriate degree of the needling
effect as necessary.
[0053] The fineness of the filling yarn (second filling
yarn) 32 arranged on the CD yarn 13 side is not particu-
larly limited, though it is, for example, equal to or higher
than 330 dtex and equal to or less than 2,090 dtex,
preferably equal to or higher than 1,400 dtex and equal
to or less than 1,900 dtex, more preferably equal to or
higher than 1,500 dtex and equal to or less than 1,800
dtex. This allows needling to give a sufficient needling
effect.
[0054] Moreover, the fineness of the filling yarn (first
filling yarn) 31 is smaller than the fineness of the filling
yarn (second filling yarn) 32, and it is smaller, for exam-
ple, by 90 dtex ormore and 1,850 dtex or less, preferably
by 250 dtex or more and 1,000 dtex or less, more pre-
ferably by 400 dtex or more and 700 dtex or less. This
allows the needling effect and shrinkage due to needling
to be approximately the same for the filling yarn (first
filling yarn) 31 and the filling yarn (second filling yarn) 32,
making it possible to more appropriately adjust the bal-
ance of the forces that theMDyarns 11A and 11B receive
from the filling yarns 31 and 32.
[0055] Moreover, the ratio of the fineness of the filling
yarn (first filling yarn) 31and thefinenessof thefilling yarn
(second filling yarn) 32 (fineness of second filling yarn/fi-
neness of first filling yarn) is, for example, equal to or
higher than 105% and equal to or less than 195%, pre-
ferably equal to or higher than 120% and equal to or less
than 180%, and more preferably equal to or higher than
130% and equal to or less than 170%. This allows the
needling effect and shrinkage due to needling to be
approximately the same for the filling yarn (first filling
yarn) 31 and the filling yarn (second filling yarn) 32,
making it possible to more appropriately adjust the bal-
ance of the forces that theMDyarns 11A and 11B receive
from the filling yarns 31 and 32.
[0056] In the present embodiment, the filling yarns 30
comprise two filling yarns, the filling yarn 31 and the filling
yarn 32 . By reducing the number of yarns in the filling
yarns 30 in this manner, the occurrence of seam marks

canbe further suppressed.Moreover, thearrangementof
the seam loops 21 can be made more appropriate.
[0057] Moreover, each yarn constituting the filling
yarns 30 (in the present embodiment, the filling yarn
31 and filling yarn 32) is woven into the MD yarns 11A
and 11B. FIG. 4 is a cross-sectional view in a cross
machine direction for illustrating a weave pattern formed
by filling yarns 31 and 32 and MD yarns 11A and 11B of
the base member 1 for a papermaking felt shown in FIG.
1. As shown in FIG. 4, in the present embodiment, the
filling yarns 31 and 32 are used as weft yarns, the MD
yarns 11A are used as upper warp yarns, and the MD
yarns 11B are used as lower warp yarns to form a double
warp backed weave pattern. By forming a double warp
backed weave pattern in this manner with the filling yarn
30 and theMDyarns 11A and 11B, theMDyarns 11A and
11B can be more fixed by the filling yarns 30, making it
easier to fix the arrangement of the seam loops 21.
[0058] Moreover, the filling yarn 31 and the filling yarn
32 each have a repeating unit in which they each pass
over the upper side of one MD yarn 11A in the figure (the
opposite side to the MD yarn 11B) and at the same time
passes under the lower side of an adjacent MD yarn 11B
in the figure (the opposite side to the MD yarn 11A). The
filling yarns 31 and filling yarns 32 that are adjacent to
each other do not pass over the upper side of the same
MD yarn 11A in the figure (the opposite side to the MD
yarn 11B). That is, the adjacent filling yarns 31 and 32 of
the filling yarns 30 are in different phases and alternately
passover theuppersideof theMDyarns11A in thefigure.
The woven fabric weave pattern formed by the filling
yarns 30 and the MD yarns 11A and 11B can be ex-
pressed as a 1/1 1/1 double warp backed weave pattern
according to the definition mentioned later. This allows
the MD yarns 11A and 11B to be more firmly fixed to the
filling yarns 30, and the arrangement of the seam loops
21 to be more firmly fixed.
[0059] Each yarn that constitutes filling yarns 30 (the
filling yarn 31 and filling yarn 32)may be any formof yarn,
and may be a spun yarn, a filament yarn, a composite
twist yarn containing two or more of spun yarn, or a
composite twist yarn containing one ormore of spun yarn
and one or more of filament yarn. The yarns constituting
the filling yarns 30 may be of the same form or different
forms.
[0060] Spun yarn is a yarn obtained by spinning short
fibers. The spun yarn is easy to be intertwined with the
short fibers constituting the short fiber layer 60 and other
yarns, such as theMD yarns 11A and 11B, by needling in
theprocessof forming theshort fiber layer60, and is likely
to contribute to preventing the short fibers from falling off
the short fiber layer 60 and to fixing the arrangement of
the seam loops 21.
[0061] The short fibers constituting the spun yarn may
have an average fiber length that is, for example, equal to
or longer than 20 mm and equal to or less than 300 mm,
andpreferably equal toor longer than50mmandequal to
or less than 200 mm. Moreover, the average fineness of
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the short fibers constituting the spun yarn is not particu-
larly limited, though it can be, for example, equal to or
higher than 1.0 dtex and equal to or less than 20 dtex,
preferably equal to or higher than 2.0 dtex and equal to or
less than 15 dtex.
[0062] The fineness of the spun yarn is not particularly
limited when it is used as such, as a yarn that constitutes
the filling yarns 30 (the filling yarn 31 and the filling yarn
32), though it is, for example, equal to or higher than 240
dtex and equal to or less than 2,090 dtex, preferably
equal to or higher than 1,000 dtex and equal to or less
than 2,000 dtex.
[0063] Moreover, when the spun yarn is used as a
material of the composite twist yarn, the fineness of
the spun yarn is not particularly limited, though it is, for
example, equal to or higher than 200 dtex and equal to or
less than 1,850 dtex, preferably equal to or higher than
800 dtex and equal to or less than 1,850 dtex.
[0064] A filament yarn includes, for example, a multi-
filament or monofilament twist yarn, a multifilament an-
d/or monofilament paralleled yarn and a monofilament
single yarn, etc.
[0065] Herein, a "multifilament" is a filament that com-
prises two or more single yarns. Normally, a single yarn
that constitutesamultifilamenthas thefineness that isnot
enough to be used alone as a yarn for a papermaking felt
basemember 1. Specifically, the fineness of a single yarn
that constitutes a multifilament is, for example, less than
100 dtex, preferably equal to or higher than 5 dtex and
equal to or less than 50 dtex.
[0066] Herein, a monofilament is a filament consisting
of one yarn. Normally, a single yarn that constitutes a
monofilament has the fineness that is enough to be used
alone as a yarn for a papermaking felt base member 1.
The fineness of a monofilament is, for example, equal to
or higher than 100 dtex and equal to or less than 2,250
dtex, preferably equal to or higher than 200 dtex and
equal to or less than 2,250 dtex.
[0067] A "multifilament or monofilament twist yarn"
refers to a twist yarn in which a multifilament or mono-
filament is used as an original yarn. A "paralleled multi-
filament or monofilament yarn" refers to a yarn in which a
plurality of the above-described single yarns that consti-
tute a multifilament or monofilament are arranged in
parallel as original yarns.
[0068] When a multifilament or monofilament paral-
leled yarn is used, the paralleled yarn can be obtained
by parallelly placing the original yarns such that the
resulting multifilament yarn has the intended fineness,
for example. In this case, the fineness of the single yarn
that constitutes the multifilament original yarn is prefer-
ably equal to or higher than 5 dtex and less than 100 dtex,
more preferably equal to or higher than 5 dtex and equal
to or less than 50 dtex. The fineness of themonofilament
original yarn is preferably equal to or higher than100dtex
and equal to or less than 1,000 dtex, more preferably
equal to or higher than 100 dtex and equal to or less than
500 dtex.

[0069] When a multifilament or monofilament twist
yarn is used, a plied or single twist yarn may be used.
In a caseof aplied yarn, for example, a plurality of original
yarns are placed in parallel such that the fineness will be
equal to or higher than 240 dtex and equal to or less than
2,090 dtex, preferably equal to or higher than 400 dtex
and equal to or less than 1,000 dtex, and these parallelly
placed original yarns are twisted. Then, several, for ex-
ample, from 2 to 10 of the twisted, paralleled original
yarns are arranged in parallel to achieve an intended
fineness, further twisted to yield a multifilament or mono-
filament plied yarn. In this case, the number of primary
twists is not particularly limited, and it is, for example,
equal to or more than 0.05 twists/cm and equal to or less
than 10.0 twists/cm, preferably equal to or more than 0.1
twists/cm and equal to or less than 5.0 twists/cm. The
number of final twists is not particularly limited, for ex-
ample, equal to or more than 0.05 twists/cm and equal to
or less than 10.0 twists/cm, preferably equal to or more
than 0.1 twists/cmandequal to or less than 5.0 twists/cm.
[0070] In a case of single twist, a plurality of original
yarns are arranged in parallel to achieve an intended
fineness, and these parallelly arranged original yarns are
twisted together to yield a multifilament or monofilament
single twist yarn. In this case, the number of twists is not
particularly limited, and it is, for example, equal to ormore
than 0.05 twists/cm and equal to or less than 20.0
twists/cm, preferably equal to or more than 0.1 twists/cm
and equal to or less than 10.0 twists/cm.
[0071] When a twist yarn is used, the fineness of the
single yarn that constitutes themultifilament original yarn
is preferably equal to or higher than 5 dtex and less than
100 dtex, more preferably equal to or higher than 5 dtex
and equal to or less than 50 dtex. The fineness of the
monofilament original yarn is preferably equal to or high-
er than150dtexandequal toor less than1500dtex,more
preferably equal toor higher than200dtexandequal to or
less than 1000 dtex.
[0072] Moreover, each yarn constituting the filling
yarns 30 (the first filling yarn 31 and the second filling
yarn 32) may appropriately be processed. Such proces-
sing includes stretching process, crimping process, etc.
[0073] The composite twist yarn includes two or more
of spun yarn and/or filament yarn, and its specific exam-
ples include a composite twist yarn of twoormore of spun
yarn, a composite twist yarn of one or more of multi-
filament yarn and one or more of monofilament yarn, a
composite twist yarn of one ormore of spun yarn and one
or more of monofilament yarn, a composite twist yarn of
oneormoreof spunyarnandoneormoreofmultifilament
yarn, and a composite twist yarn of one or more of spun
yarn, one ormore ofmonofilament yarn, and one ormore
ofmultifilament yarn.Whenmultiple spun yarns are used
in a composite twist yarn, they may be the same or
different. Similarly, whenmultiple filament yarns are used
in a composite twist yarn, they may be the same or
different.
[0074] In this case, a plurality of original yarns (spun
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yarns, multifilament yarns and monofilament yarns) can
be arranged in parallel to achieve an intended fineness,
and these parallelly arranged original yarns are twisted
together to yield a composite twist yarn. In this case, the
number of twists is not particularly limited, and it is, for
example, equal to or more than 0.05 twists/cm and equal
to or less than 20.0 twists/cm, preferably equal to ormore
than 0.1 twists/cm and equal to or less than 10.0
twists/cm.
[0075] Among those mentioned above, each of the
yarns that constitute the filling yarns 30 is preferably a
yarn containing a spun yarn and/or a multifilament yarn,
and more preferably a composite twist yarn of one or
more of spun yarn and one or more of multifilament yarn,
a composite twist yarn in which two or more of spun yarn
are twisted, or a spun yarn. This allows the arrangement
of the seam loops 21 of the base member 1 for the
papermaking felt to be more appropriately aligned, con-
tributing to the improvement in work efficiency of joining
the seam loop parts 20, and at the same time more
reliably preventing the short fibers in the vicinity of the
seam part 50 from falling off.
[0076] In particular, the first filling yarn is preferably a
yarn containing a spun yarn and/or a multifilament yarn,
and more preferably a spun yarn, a composite twist yarn
in which two or more of spun yarns are twisted or a
composite twist yarn of one or more of spun yarn and
one or more of multifilament yarn, further preferably a
spun yarn or a composite twist yarn in which two or more
of spun yarns are twisted. This allows the arrangement of
the seam loops 21 of the base member 1 for the paper-
making felt to bemore appropriately aligned, contributing
to the improvement in work efficiency of joining the seam
loop parts 20, and at the same time more reliably pre-
venting the short fibers in the vicinity of the seam part 50
from falling off.
[0077] In particular, the second filling yarn is preferably
a yarn containing a spunyarn and/or amultifilament yarn,
and more preferably a spun yarn, a composite twist yarn
in which two or more of spun yarns are twisted or a
composite twist yarn of one or more of spun yarn and
one or more of multifilament yarn, further preferably a
composite twist yarn of one ormore of spun yarn and one
or more of multifilament yarn. This allows the arrange-
ment of the seam loops 21 of the base member 1 for the
papermaking felt to be more appropriately aligned, con-
tributing to the improvement in work efficiency of joining
the seam loop parts 20, and at the same time more
reliably preventing the short fibers in the vicinity of the
seam part 50 from falling off.
[0078] The materials which constitute the filling yarns
30 are not particularly limited, and, for example, a polye-
ster (polyethylene terephthalate, polytrimethylene ter-
ephthalate, polybutylene terephthalate, polyethylene
naphthalate, etc.), an aliphatic polyamide (polyamide
6, polyamide 66, polyamide 11, polyamide 12, polyamide
610, polyamide 612, etc.), an aromatic polyamide (ara-
mid), polyvinylidene fluoride, polypropylene, polyether

ether ketone, polytetrafluoroethylene, polyethylene,
sheepwool, cotton,metals, etc., canbeusedeither alone
or in combination of two or more types.
[0079] Moreover, each of the yarns that constitute the
filling yarns 30 (the first filling yarn 31 and the second
filling yarn 32) may comprise identical materials or may
comprise different materials to each other.
[0080] Among those mentioned above, each of the
yarns that constitute the filling yarns 30 (the first filling
yarn 31 and the second filling yarn 32) preferably com-
prise one or more type(s) selected from a group consist-
ing of a polyester, an aliphatic polyamideandanaromatic
polyamide (aramid), more preferably comprise one or
more type(s) selected from a group consisting of poly-
ethylene terephthalate, polytrimethylene terephthalate,
polybutylene terephthalate, polyethylene naphthalate,
polyamide 6, polyamide 66, polyamide 11, polyamide
12, polyamide 610 and polyamide 612. This makes it
easier for the seam loops 21 to align. Moreover, the
strength of the vicinity of the seam part 50 is sufficiently
maintained, and its dimensional stability is improved.
[0081] Next, the configuration of the woven fabric 10
will be described. In the present embodiment, the weave
patternof thewoven fabric 10 is aso-called3/11/3double
warp backed weave pattern. In such a weave pattern, an
equal force is applied to the MD yarns 11A and the MD
yarns 11B in the cross machine direction, so that the MD
yarns 11A and 11B are less prone to shift in the cross
machine direction. As a result, seam loops 21 formed by
theMD yarns 11A and theMD yarns 11B are less likely to
incline, and the arrangement of seam loops 21 can be
fixed more reliably.
[0082] In this specification, when a woven fabric is
viewed from one side, a/b represents a repeat in which,
at points where anMD yarn intersects with CD yarns in a
machine direction from the seam loop side toward the
woven fabric, the MD yarn is observed continuously a
timesand then theCDyarns are observed continuously b
times. In this case, theMDyarn repeats ups anddowns in
which it passes over aCD yarns and then passes under b
CD yarns. Moreover, in the repeat of the weave pattern,
afterCDyarnsbeingobservedcontinuouslyb times, if the
MD yarn is observed c times and the CD yarns are
observed d times thereafter, the repeat is expressed
as a/b/c/d. In this case, the MD yarn repeats ups and
downs inwhich it passesoveraCDyarns, passesunderb
CD yarns, passes over c CD yarns, and finally passes
under d CD yarns.
[0083] Furthermore, when multiple layers of warp
yarns are present, the above notation is written from
the surface layer side, with a space between, as being
viewed from one side of the woven fabric. For example,
for the woven fabric 10 shown in FIG. 2, theMD yarn 11A
has a repeat in which the MD yarn 11A is observed three
times and then theCD yarn 13 is observed once, and this
repeat is represented as 3/1. On the other hand, the MD
yarn 11B has a repeat in which the MD yarn 11B is
observed once and then the CD yarns 13 are observed
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three times, and this repeat is expressed as 1/3. There-
fore, the weave pattern of the woven fabric 10 is ex-
pressed as 3/1 1/3. Moreover, when the same notation
appears consecutively in a multiple weave pattern, the
redundant notations canbeomitted. For example, awarp
backed weave pattern expressed as 1/1 1/1 can be
expressed as 1/1 warp backed weave pattern.
[0084] The MD yarns 11A, 11B, and the CD yarn 13
may each be a yarn of any form, and includes, for ex-
ample, a multifilament or monofilament twist yarn, a
multifilament and/or monofilament paralleled yarn and
a monofilament single yarn, etc. Moreover, in a similar
manner as the filling yarn 30, it may be, for example, a
spun yarn and/or a filament yarn, or a composite twist
yarn containing two or more types of spun yarn and/or
filament yarn.
[0085] From the viewpoint of ensuring the strength of
the papermaking felt 100 and the papermaking felt base
member 1 and the strength of the loops, it is preferable
that the MD yarns 11A, 11B and the CD yarns 13 all
contain filament yarns. Note that the MD yarns 11A, 11B
and the CD yarns 13 may be yarns of different forms to
each other, or they may be yarns of an identical form.
Moreover, the MD yarn 11A may comprise yarns of an
identical form or multiple forms, the MD yarns 11B may
comprise yarns of an identical formormultiple forms, and
the CD yarns 13may comprise yarns of an identical form
or multiple forms.
[0086] Among those mentioned above, the MD yarns
11A and 11B preferably contain a monofilament for the
purpose of improving the strength of the seam loop 21,
and preferably contain a monofilament twist yarn for the
purpose of preventing short fibers from falling off the
seam loop part 20 and the seam part 50.
[0087] Among those mentioned above, the CD yarns
13 preferably contain a monofilament for the purpose of
ensuring the water permeability of the papermaking felt
100, and preferably contain amonofilament twist yarn for
the purpose of preventing short fibers from falling off the
papermaking felt 100.
[0088] The fineness of the MD yarns 11A, 11B and the
CD yarns 13 is not particularly limited, though it is, for
example, equal to or higher than 500 dtex and equal to or
less than 3,000 dtex, preferably equal to or higher than
700 dtex and equal to or less than 2,000 dtex, more
preferably equal to or higher than 800 dtex and equal
to or less than 1,500 dtex. This allows the papermaking
felt base member 1 to have sufficient rigidity.
[0089] In addition, the materials constituting the MD
yarns 11A, 11B and the CD yarns 13 are not particularly
limited, and, for example, theabove-mentionedmaterials
listed for the filling yarn 30 can be used alone or in
combination of two ormore. Two ormore of theMDyarns
11A, 11B and the CD yarns 13 may comprise identical
materials or may comprise different materials to each
other.
[0090] Among those mentioned above, the MD yarns
11A, 11Band theCDyarns13preferably comprise oneor

more type(s) selected from a group consisting of a polye-
ster, an aliphatic polyamide and an aromatic polyamide
(aramid), more preferably comprise one or more type(s)
selected from a group consisting of polyethylene ter-
ephthalate, polytrimethylene terephthalate, polybutylene
terephthalate, polyethylene naphthalate, polyamide 6,
polyamide 66, polyamide 11, polyamide 12, polyamide
610 and polyamide 612. This allows the papermaking felt
base member 1 to have sufficient rigidity.
[0091] The yarn densities of the MD yarns 11A, 11B
and the CD yarns 13 are not particularly limited and can
be set as appropriate. The yarn density of the MD yarns
11Aand11B is, for example, 30yarns/5cm to200yarns/5
cm, preferably 60 yarns/5 cm to 120 yarns/5 cm in total.
The yarn density of the CD yarns 13 is, for example, 20
yarns/5 cm to 200 yarns/5 cm, preferably 30 yarns/5 cm
to 120 yarns/5 cm.
[0092] The thickness of the above-mentioned paper-
making felt basemember 1 is not particularly limited, and
can be, for example, equal to or more than 0.2 mm and
equal to or less than 3.5 mm, preferably equal to or more
than0.5mmandequal to or less than3.0mm.Theweight
of 1 m2 of the papermaking felt base member 1 is not
particularly limited, and can be, for example, equal to or
more than 150 g/m2 and equal to or less than 1,200 g/m2,
and preferably equal to or more than 300 g/m2 and equal
to or less than 1,000 g/m2.
[0093] The weave pattern, thickness and weight of 1
m2 of the papermaking felt base member 1 are appro-
priately set dependingon the intendedproperties suchas
the strength, porosity and breathability of the papermak-
ing felt 100, and themarking property of the papermaking
felt base member 1.
[0094] The dimensions of the papermaking felt base
member 1 as mentioned above are not particularly lim-
ited, and are set, for example, in accordance with the
dimensions of a papermaking machine.
[0095] As described above, the papermaking felt base
member 1 comprises an endedwoven fabric 10 compris-
ing MD yarns 11A, 11B and CD yarns 13, seam loops 21
formed by folding back theMDyarns 11A and 11B at both
ends of the woven fabric 10 in themachine direction, and
a plurality of filling yarns 30 (filling yarns 31 and 32)
arranged between the CD yarn 13 disposed at the ex-
treme end of the woven fabric 10 and the seam loops 21
at both ends of the woven fabric 10 in the machine
direction. The fineness of the filling yarn 31 arranged
on the seam loop 21 side is smaller than the fineness of
the filling yarn 32 arranged on the CD yarn 13 side of the
filling yarn 31.
[0096] This allows the needling effect that the filling
yarns 31 and 32 receive during needling at the time of
laminating the short fiber layer 60 to beapproximately the
same, making it possible to appropriately adjust the
balance of the forces that the MD yarns 11A and 11B
receive from the filling yarns 31 and 32. Bymeans of this,
it becomes possible to suppress the occurrence of a
disruption of the arrangement of the seam loops 21. As

5

10

15

20

25

30

35

40

45

50

55



11

19 EP 4 553 222 A1 20

a result, the filling yarns 31 and 32 is able to fully exert its
intended effect, and the work efficiency of joining seam
loop parts 20 will not be impaired while the occurrence of
seam marks derived from the seam part 50 will be sup-
pressed in the papermaking felt base member 1.

<2. Papermaking felt>

[0097] Next, a papermaking felt according to the pre-
sent embodiment will be described. FIG. 5 is a cross-
sectional view in a machine direction of the vicinity of a
seam part of the papermaking felt according to the pre-
sent embodiment.
[0098] As shown in FIG. 5, the papermaking felt 100
according to the present embodiment comprises a pa-
permaking felt base member 1 and a short fiber layer 60
laminated onto the papermaking felt base member 1.
[0099] The short fiber layer 60 comprises a wet paper
web side surface layer 61 laminated on the wet paper
web contact side of the papermaking felt 100 of the
papermaking felt base member 1, a wet paper web side
inner layer 62 arranged within the woven fabric 10 of the
papermaking felt basemember 1, and a roll side layer 63
laminated onto the roll contact side of the papermaking
felt 100 of the papermaking felt base member 1.
[0100] In the vicinity of a seam part 50 of the short fiber
layer 60, a flap 64 is formed as a cut along the cross
machine direction so that the short fiber layer 60 is dis-
continuous at the flap 64. Accordingly, when a pintle wire
40 is removed from the seampart 50, the short fiber layer
60aswell as the papermaking felt basemember 1 comes
to have ends, and as a result, the papermaking felt 100
comes to have ends. On the other hand, when the pa-
permaking felt 100 is installed into a papermaking ma-
chine, the seam loop parts 20 of the ended papermaking
felt 100 are interlocked to each other and the pintle wire
40 is inserted through, thereby forming a seam part 50 to
make the papermaking felt 100 annular.
[0101] Thematerials which constitute each layer of the
short fiber layer 60 are not particularly limited, and a
polyester (polyethylene terephthalate, polytrimethylene
terephthalate, polybutylene terephthalate, polyethylene
naphthalate, etc.), an aliphatic polyamide (polyamide 6,
polyamide 66, polyamide 11, polyamide 12, polyamide
610, polyamide 612, etc.), an aromatic polyamide (ara-
mid), polyvinylidene fluoride, polypropylene, polyether
ether ketone, polytetrafluoroethylene, polyethylene,
sheepwool, cotton,metals, etc., canbeusedeither alone
or in combination of two or more types. Among those
mentioned above, polyamide is preferred as thematerial
for the short fibers from the viewpoints of abrasion re-
sistance, compression recoverability, impact resistance,
hydrophilicity, hydrolysis resistance, chemical resis-
tance, etc.
[0102] The fineness of the short fibers constituting the
wet paper web side surface layer 61 is not particularly
limited, but is, for example, equal to or higher than 0.1
dtex and equal to or less than 200 dtex. The fineness of

the short fibers constituting the wet paper web side inner
layer 62 is not particularly limited, but is, for example,
equal toorhigher than3dtexandequal toor less than200
dtex. The fineness of the short fibers constituting the wet
paper web side surface layer 61 may be the same as or
different from the fineness of the short fibers constituting
the wet paper web side inner layer 62. Furthermore,
without being limited to the embodiments shown in the
drawings, the wet paper web side surface layer 61 and
the wet paper web side inner layer 62 may be integrated
into a single layer.
[0103] The total weight of 1 m2 of the wet paper web
side surface layer 61 and the wet paper web side inner
layer62canbe, inentirety, equal toormore than100g/m2

and equal to or less than 1,500 g/m2, preferably equal to
or more than 300 g/m2 and equal to or less than 1,200
g/m2, and more preferably 400 g/m2 and equal to or less
than 1,000 g/ m2. The fineness and the weight of 1 m2 of
the short fibers in thewet paperweb side surface layer 61
and the wet paper web side inner layer 62 are appro-
priately set depending on the intended characteristics
such as the strength, porosity, and breathability of the
papermaking felt 100, and the surface properties of the
short fiber layer in the wet paper web side surface layer
61.
[0104] The fineness of the short fibers constituting the
roll side layer 63 is not particularly limited, but is, for
example, equal to or higher than 3 dtex and equal to or
less than 150 dtex. The weight of 1 m2 of the short fibers
on the roll side surface is not particularly limited, but can
be, for example, equal to or more than 50 g/m2 and equal
to or less than 500 g/m2.
[0105] Theweightof 1m2of thepapermaking felt 100 is
not particularly limited, but is, for example, in entirety,
equal to or more than 250 g/m2 and equal to or less than
3,000 g/m2, and preferably equal to or more than 400
g/m2 and equal to or less than 2,000 g/m2. The thickness
of the papermaking felt 100 is not particularly limited, but
is, for example, equal to or more than 1 mm and equal to
or less than 6mm, and preferably equal to or more than 2
mm and equal to or less than 4 mm.
[0106] The papermaking felt 100 described above can
be obtained by laminating a film of short fibers formed by
carding or the like onto both sides of the papermaking felt
base member 1, on the wet paper web side.
[0107] Specifically, first, a film of short fibers formed by
carding or the like is laminated onto the papermaking felt
base member 1, which are intertwined and integrated by
needling, and thereby laminating a short fiber layer 60
onto the papermaking felt base member 1. This com-
pletes the precursor of the papermaking felt 1. Next, the
precursor of the papermaking felt 1 is appropriately che-
mically treated, heat-set and pressed, the pintle wire is
removed, and the short fibers in the seam loop parts 20
arecut to createflaps64, resulting in thepapermaking felt
1. Before use, the papermaking felt 100 is, for example,
wound in a roll, packaged, and stored.
[0108] The papermaking felt 100 described above
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comprises a papermaking felt base member 1. There-
fore, in the papermaking felt 100, the seam loops 21 are
an arrangement that is less likely to be disrupted. For
example, even in a situation where the papermaking felt
100 is stored in package for a prolonged period in a
papermaking company, the arrangement of the seam
loops21 is less likely tobedisrupted.Therefore, it provide
an efficient operation of joining the seam loops 21.
[0109] Furthermore, since the disruption of the ar-
rangement of the seam loops 21 is suppressed, the
occurrence of pressure marks, so-called seam marks,
on the wet paper web that comes into contact with the
papermaking felt 100 when it is pressed during use is
suppressed. Moreover, since the disruption of the ar-
rangement of the seam loops 21 is suppressed, the fall-
ing-off of the short fibers from the short fiber layer 60 is
suitably suppressed.

<3. Modified Examples>

[0110] Next, some modified examples of the paper-
making felt base member and the papermaking felt ac-
cording to the aforementioned embodiments are to be
explained. Hereinbelow, differences from the aforemen-
tioned embodiments are mainly explained, and the de-
scription about similarmatters is omitted. Characteristics
of the modified examples described below and embodi-
ments mentioned above may each be applied alone,
though two or more may be applied in combination as
long as it is technically acceptable.

(3.1. The First Modified Example)

[0111] The above-mentioned embodiment described
examples in which two filling yarns 31 and 32 are dis-
posed at each end of the papermaking felt base member
1. However, the present invention is not limited thereto,
and the base member for papermaking felt can have
three or more filling yarns at each end. FIG. 6 shows
one example.
[0112] FIG. 6 is a cross-sectional view in a machine
direction showing a part of a papermaking felt base
member according to a modified example of the present
invention. A papermaking felt base member 1A shown in
FIG. 6 is different from the papermaking felt base mem-
ber 1mentioned above in the number of filling yarns 30A,
but otherwise they are similar. Hereinbelow, the filling
yarn 30A will be described in detail, and description of
similar points will be omitted.
[0113] As shown in FIG. 6, the papermaking felt base
member 1A has three filling yarns 30A (filling yarns 31A,
32A, and 33A) arranged along the cross machine direc-
tion between the seam loop part 20 and theCDyarn 13 at
themachine direction end. The fineness of the filling yarn
31Aarrangedon theseam loop21side is smaller than the
fineness of the filling yarn 32A and/or the filling yarn 33A
arranged on the CD yarn 13 side. In this case, the filling
yarn 31A is the first filling yarn, and the filling yarn 32A

and/or the filling yarn 33A is/are the second filling yarn.
[0114] This results in an uniform needling effect by
needling among the filing yarns 30A, making it possible
to appropriately adjust the balance of the forces that the
MD yarns 11A and 11B receive from the filling yarns 31A,
32A and 33A. By means of this, it becomes possible to
suppress the occurrence of a disruption of the arrange-
ment of the seam loops 21. As a result, the filling yarns
31A, 32A and 33A are able to fully exert their intended
effect, and the work efficiency of joining seam loop parts
20will not be impairedand theoccurrenceof seammarks
due to the seampart will be suppressed in the papermak-
ing felt base member 1A.
[0115] Either the filling yarn 32A or 33A may have a
larger fineness than the fineness of the filling yarn 31A,
but it is preferable that the filling yarn 31A has a smaller
fineness than the fineness of the filling yarn 32A that is
adjacent to the filling yarn 31A. Thus, the aforementioned
effect can be ensured with more certainty by that the
fineness of the filling yarn 32A adjacent to the filling yarn
31A, which is the first filling yarn, is larger.
[0116] Moreover, within the filling yarns 30A, the fine-
ness of each of the filling yarns 31A and 32A is preferably
smaller than thefinenessof adjacent filling yarns32Aand
33A on the CD yarn 13 side.
[0117] The number of filling yarns is not limited to the
above-mentioned embodiments and the modified exam-
ple shown in FIG. 6, and can be any number. For exam-
ple, at one end of the basemember for papermaking felt,
2 to 10 filling yarns, preferably 2 to 5 filling yarns, may be
disposed.
[0118] Moreover, in the above-mentioned embodi-
ments and the modified example shown in FIG. 6, it
has been described that multiple filling yarns 30 and
30A are disposed at both ends of the woven fabric 10
such that they satisfy the relationship between the first
filling yarn and the second filling yarn, though the present
invention is not limited to this. For example, the relation-
ship between the first filling yarn and the second filling
yarn may be met only at one end of the woven fabric, or
theremay be only one filling yarn at one end of thewoven
fabric.

(3.2. Weave Pattern of Woven Fabric)

[0119] In the above-mentioned embodiments, the wo-
ven fabric 10 of the papermaking felt basemember 1 has
been described as having a 3/1 1/3 double warp backed
weave pattern, but the present invention is not limited to
this, and the woven fabric may have any weave pattern.
[0120] As mentioned above, the weave pattern of the
woven fabricof thebasemember for thepapermaking felt
is not particularly limited, though it includesdoubleweave
patterns represented by double warp backed weave
patterns (e.g., a 3/1 1/3 double warp backed weave, a
5/11/1 doublewarp backedweave, a 2/11/2 doublewarp
backed weave (a 2/1 1/2 warp backed 1.5-ply weave), a
5/1/1/1 1/5/1/1 double warp backed weave), double weft
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backed weave patterns (e.g., a 3/1 1/3 double weft
backed weave, a 5/1 1/1 double weft backed weave, a
2/1 1/2 double weft backed weave), and double warp-
and-weft backed weave pattern (e.g., a 1/1 double warp-
and-weft backed weave), and triple- or higher multilayer
weave patterns.
[0121] As mentioned above, any weave pattern may
be used as the weave pattern of the woven fabric of the
base member for the papermaking felt. The relationship
between the weave pattern and the arrangement of the
seam loops will be described below. FIGs. 7 to 9 are
cross-sectional views in a cross machine direction for
illustrating weave patterns of a woven fabric of the base
member for papermaking felt according to modified ex-
amples of the present invention. Each of the woven
fabrics 10B to 10H in FIGs. 7 to 9 has an n-ply, double-
ormultiple-layered weave pattern, and thewoven fabrics
10B to 10H form a first surface 15 and a second surface
17. Here, n is an integer equal to or more than 2.
[0122] The woven fabric 10B shown in FIG. 7 has a
repeat that includes a pattern in which the CD yarn 13
passes between the a-th and a+1-th MD yarns 11 from
the first surface 15 of the woven fabric 10B, then passes
through the first surface 15 side of the first MD yarn from
the first surface 15, and then passes between the b-th
and b+1-th MD yarns 11 from the first surface 15 (pattern
1‑1). In FIG. 7, a and b are any integers equal to or more
than 1 and equal to or less than n‑1, and a≠b.
[0123] The woven fabric 10C shown in FIG. 7 has a
repeat that includes a pattern in which the CD yarn 13
passes between the a-th and a+1-th MD yarns 11 from
the first surface 15 of the woven fabric 10C, then passes
through the first surface 15 side of the first MD yarn from
the first surface 15, and then passes through the second
surface 17 side of the n-th MD yarns 11 from the first
surface 15 (pattern I‑2).
[0124] The woven fabric 10D shown in FIG. 7 has a
repeat that includes a pattern in which the CD yarn 13
passes through the secondsurface17sideof then-thMD
yarns 11 from the first surface 15 of thewoven fabric 10D,
then passes through the first surface 15 side of the first
MD yarn from the first surface 15, and then passes
between the b-th and b+1-th MD yarns 11 from the first
surface 15 (pattern I‑3).
[0125] In each of the woven fabrics 10B to 10D of
patterns I‑1 to I‑3 shown in FIG. 7, the CD yarn 13 turns
around the MD yarn 11 located in the center at the top of
the figure, but the angle of the CD yarn 13 with respect to
the thicknessdirection isdifferent beforeandafter turning
around the MD yarn 11. In such a case, a force in the
cross-machine direction is inevitably applied from theCD
yarn 13 to theMDyarn 11 that has a central turn, and as a
result, theMDyarn 11 becomes prone to shift in the cross
machine direction and the seam loop 21 on the extension
of the MD yarn 11 becomes prone to incline.
[0126] However, in thepresent invention, byemploying
specific filling yarns, the arrangement of the seam loops
21 is fixed, which prevents the inclination of the seam

loops 21. That is, when a woven fabric having a weave
pattern including a repeat of the above-mentioned pat-
terns I‑1 to I‑3 is used, the effect of the present invention
will be exerted more remarkably.
[0127] Next, the woven fabric 10E shown in FIG. 8 has
a repeat that includes a pattern in which the CD yarn 13
passes between the a-th and a+1-th MD yarns 11 from
the first surface 15 of the woven fabric 10E, or passes
through the second surface 17 side of the n-th MD yarns
11 from the first surface 15 (dashed line), then passes
several times through the first surface 15 side of the first
MD yarn from the first surface 15 (pattern II‑1).
[0128] The woven fabric 10F shown in FIG. 8 has a
repeat that includes a pattern in which the CD yarn 13
passes several times through the first surface 15 side of
the first MD yarn from the first surface 15, then passes
between the a-th and a+1-th MD yarns 11 from the first
surface15, or passes through the second surface 17 side
of the n-th MD yarns 11 from the first surface 15 (dashed
line) (pattern II‑2).
[0129] In thewoven fabrics 10Eand10Fof thepatterns
II‑1 and II‑2 shown in FIG. 8, too, a force in the cross-
machine direction is likely to be applied to theMD yarn 11
during the process in which the CD yarn 13 turns around
the MD yarn 11 located in the center at the top of the
figure, and as a result, the MD yarn 11 becomes prone to
shift in thecross-machinedirection, and the seam loop21
on the extension of the MD yarn 11 becomes prone to
incline.However, in thepresent invention, byemployinga
specific filling yarns, the arrangement of the seam loops
21 is fixed, which prevents the inclination of the seam
loops 21 evenwhere thewoven fabric contain the pattern
II‑1 or II‑2 shown in FIG. 8.
[0130] The woven fabric 10G shown in FIG. 9 has a
repeat that includes a pattern in which the CD yarn 13
passes between the a-th and a+1-th MD yarns 11 from
the first surface 15 of the woven fabric 10G, then passes
through the first surface 15 side of the first MD yarn from
the first surface 15, and then passes between the a-th
and a+1-th MD yarns 11 from the first surface 15 (pattern
III‑1).
[0131] Moreover, thewoven fabric 10Hshown inFIG. 9
has a repeat that includes a pattern in which the CD yarn
13 passes through the second surface 17 side of the n-th
MD yarns 11 from the first surface 15 of the woven fabric
10H, then passes through the first surface 15 side of the
first MD yarn from the first surface 15, and then passes
through the second surface 17 side of the n-th MD yarns
11 from the first surface 15 (pattern III‑2).
[0132] In each of thewoven fabrics 10Gand 10Hof the
patterns III‑1 and III‑2 shown in FIG. 9, the CD yarn 13
turns around the MD yarn 11 located in the center at the
top of the figure, and the angle of the CD yarn 13 with
respect to the thickness direction is identical before and
after turning around the MD yarn 11. Therefore, in these
configurations it is less likely that a force in the cross
machine direction is applied to theMD yarn 11 during the
process in which the CD yarn 13 turns around the MD
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yarn11 located in thecenterat the topof thefigure, andas
a result, the seam loop 21 on an extension of theMDyarn
11 is less likely to incline. However, even in such woven
fabrics 10G and 10H, in which the inclination of the seam
loops 21 due to the weave pattern is unlikely to occur, the
inclination of the seam loops 21 may still occur by need-
ling or the action of external forces during storage. Even
in such a case, in the present invention, by employing
specific filling yarns, the arrangement of the seam loops
21 is fixed, which prevents the inclination of the seam
loops 21.
[0133] Furthermore, in the double warp-and-weft
backed weave pattern and multiple warp-and-weft
backedweave pattern, there is an interlayer part in which
the weave pattern of its upper layer and that of its lower
layer are not fixed, and the upper and lower layers of this
interlayerpart areprone tomisaligndue to thestructureof
theweavepattern. This causes theMDyarnsof theupper
and lower layers to easily misalign relative to each other,
and the seam loops on the extension of the MD yarns to
easily incline. However, in the present invention, by em-
ployingspecific filling yarns, thearrangementof theseam
loops is fixed, which prevents the inclination of the seam
loops even where a woven fabric of warp-and-weft
backed weave pattern is used.
[0134] In addition, among the double warp backed
weave patterns, a configuration in which the upper MD
yarns and the lowerMDyarns are not locatedat the same
positions in the thickness direction, and the lower MD
yarns are arranged between the upper MD yarns when
the woven fabric is viewed in a plane, is referred to as a
"1.5-ply warp backed weave pattern." In addition, among
the double weft backed weave patterns, a configuration
in which the upper CD yarns and the lower CD yarns are
not located at the same positions in the thickness direc-
tion, and the lower CD yarns are arranged between the
upper CD yarns when the woven fabric is viewed in a
plane, is referred to as a "1.5-ply weft backed weave
pattern." An example of the 1.5-fold warp structure in-
cludes a 2/1 1/2 1.5-ply warp backed weave pattern.
[0135] Among those mentioned above, in the 1.5-ply
warp backed weave pattern, due to the structure of the
weave pattern of thewoven fabric, an upperMDyarn and
a lower MD yarns are located in different positions in the
cross machine direction, and as a result, the seam loop
formed by the upper MD yarn and the lower MD yarn is
prone to incline with respect to the thickness direction.
However, in the present invention, by employing specific
filling yarns, the arrangement of the seam loops is fixed,
which prevents the inclination of the seam loops even
where a woven fabric of 1.5-ply warp backed weave
pattern is used.
[0136] The woven fabric of the felt base member may
contain MD yarns that do not contribute to the formation
of seam loops.

(3.3. The Third Modified Example)

[0137] In the above-described embodiment, it has
been described that, as shown in FIG. 4, a weave pattern
is formed in which two filling yarns 31 and 32 are woven
into the MD yarns 11A and 11B at the end of the paper-
making felt basemember 1. However, the present inven-
tion isnot limited to this, and thefillingyarnscanbewoven
into the MD yarns in any weave pattern.
[0138] As a weave pattern of a woven fabric formed by
filling yarns and MD yarns, for example, a weave pattern
havinga repeat including thepattern III‑1or III‑2 shown in
FIG. 9mentioned above in which theCD yarn is replaced
with a filling yarn is preferable. Such a weave pattern can
sufficiently fix the CD yarns forming the seam loops, and
can more reliably fix the arrangement of the seam loops.
[0139] An example of such a weave includes a 1/1
double warp backed weave pattern shown in FIG. 4.

(3.4. The Fourth Modified Example)

[0140] In the above-mentioned embodiment, it has
been described that the short fiber layer 60 of the paper-
making felt 100 has the roll-side layer 63, though the
present invention is not limited to this, and the roll-side
layer 63 may be omitted.
[0141] As above, the present invention has been de-
scribed in detail based on preferred embodiments,
though the present invention is not limited thereto, and
each component can be substituted with any one that is
capable of performing an equal function, or an optional
component can be added.

[EXAMPLES]

[0142] Hereinbelow, the present invention will more
specifically be described with examples, though the pre-
sent invention is not to be limited to these examples.

<1. Manufacture of Papermaking felt>

(Example)

[0143] First, a base member for a papermaking felt
according to this example was prepared as follows.
[0144] The configuration of the woven fabric was as
follows: Note that seam loops were formed at both ends
of the woven fabric.
[0145] MD yarns: Monofilament single yarns of 1,000
dtex consisting of polyamide 6; 90 yarns/5 cm.
[0146] CD yarns: Three monofilament single yarns of
330 dtex twisted together, consisting of polyamide 6; 80
yarns/5 cm.
[0147] Weave pattern of the woven fabric of MD yarns
andCDyarns: 2/11/2 doublewarp backedweavepattern
(1.5-ply warp backed weave pattern).
[0148] Weight of 1 m2: 450 g/ m2.
[0149] Next, the following filling yarns were prepared
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and woven into the MD yarns between the seam loops
and the woven fabric to form a 1/1 double warp backed
weave pattern. Note that, when the filling yarns are
woven into the MD yarns, the first filling yarn was placed
on the seam loop side and the second filling yarn was
placed on the CD yarn side.
[0150] Filling yarns: Two yarns (a first filling yarn and a
second filling yarn)

First filling yarn: Two polyamide 6 spun yarns (588
dtex) Z-twisted at 0.5 twists/cm were S-twisted to-
getherat 3.2 twists/cm togiveafirst filling yarn (1,150
dtex).
Second filling yarn: Two polyamide 6 spun yarns
(588 dtex) Z-twisted at 0.5 twists/cm were S-twisted
together at 3.2 twists/cm to generate a twisted spun
yarn (1,150 dtex). Then, one of the twisted spun yarn
and two polyamide 6 multifilament yarns (7d x 30
filaments, 210 dtex) were S-twisted together at 3.0
twists/cm to give a second filling yarn (1,695 dtex).

[0151] Next, short fibers were intertwined and inte-
gratedwith thepapermaking felt basemember described
above by needling to complete a precursor of the paper-
making felt. As the short fiber layers formed on the
papermaking felt, a wet paper web-side surface layer,
awetpaperwebside inner layer, anda roll side layerwere
formed. The short fiber layers were formed by laminating
the following number of layers of cards for each of which
short fiber composition (e.g., fineness)andweight of 1m2

have been set in advance as follows onto the papermak-
ing felt basemember and intertwining the cardswith base
member.
[0152] Wet paper web side surface layer card: 15 dtex
polyamide 66 short fiber, weight of 1 m2: 100 g/m 2, 2
layers.
[0153] Wet paper web side inner layer card: 22 dtex
polyamide 66 short fiber, weight of 1 m2: 100 g/m 2, 3
layers.
[0154] Roll side card: 22 dtex polyamide 66 short fiber,
weight of 1 m2: 100 g/m2, 2 layers.
[0155] The above-described precursor of the paper-
making felt was chemically treated, heat-set and
pressed, thepintlewirewas removed,and theshort fibers
in the seam loop parts were cut to create flaps, thereby
completing the papermaking felt according to the exam-
ple. Theweight of 1m2 of the papermaking felt was 1,100
g/m2, its thickness was 2.65 mm, and its air permeability
was 27.5 cc/m2/sec.

(Comparative Example)

[0156] A base member for papermaking felt and a
papermaking felt according to the comparative example
were obtained in the same manner as in the examples,
except that the composition of the filling yarns were
changed as follows.
[0157] Two polyamide 6 spun yarns (588 dtex) Z-

twisted at 0.5 twists/cm were S-twisted together at 3.2
twists/cm to generate a twisted spun yarn (1,150 dtex).
Then, one of the twisted spun yarn and two polyamide 6
multifilament yarns (7d x 30 filaments, 210 dtex) were S-
twisted together at 3.0 twists/cm to give a first filling yarn
and a second filling yarn (1,695 dtex). That is, the first
filling yarnand the secondfillingyarnusedwere the same
yarn.

<2. Evaluation>

[0158] The example and comparative example were
evaluated by the following evaluation methods.

(1) Degree of alignment of seam loop arrangement

[0159] The papermaking felts according to the exam-
ple and the comparative example were observed under
an optical microscope without inserting a pintle wire
through the seam loop part, and the degree of alignment
of the seam loop arrangement was evaluated. The re-
sults are shown inFIGs. 14and15.FIG. 14 is anenlarged
photographic image of the seam loop part of the paper-
making felt according to the example, and FIG. 15 is an
enlarged photographic image of the seam looppart of the
papermaking felt according to the comparative example.
[0160] As shown in FIGs. 14 and 15, the seam loops
were aligned better in the papermaking felt according to
the example as compared to the papermaking felt ac-
cording to the comparative example. Therefore, it can be
understood that the papermaking felt according to the
example provides a better work efficiency of joining the
seam loops during the formation of a seam part as
compared to the papermaking felt according to the com-
parative example.

(2) Evaluation of pintle wire insertion resistance

[0161] For each of the papermaking felt according to
the example and the comparative example, a pintle wire
(φ0.4 mm x 4 wires) was inserted through the seam loop
part, and the force with which the pintle wire could move
through (the pintle wire insertion resistance) was evalu-
ated for each papermaking felt with a width of 70 cm. The
pintlewire insertion resistance value for the examplewas
0.81 kgf/70 cm, whereas that for the comparative exam-
ple was 7.50 kgf/70 cm. The papermaking felt according
to theexamplehas theseam loopsalignedbetter andhas
significantly smaller pintle wire insertion resistance value
as compared to the papermaking felt according to the
comparative example. Therefore, it can be understood
that the papermaking felt according to the example pro-
vides a better work efficiency of joining the seam loops
during the formation of a seam part as compared to the
papermaking felt according to the comparative example.
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(3) Evaluation of marking property

[0162] Themarking propertywas evaluated for each of
the papermaking felts according to the example and the
comparative example. First, as shown in FIG. 16(a), a
carbon paper 301, a paper 302 and a short fiber batt 303
(100 g/m2) were placed on papermaking felt 1 in this
order. Here, the carbon paper 301 and the paper 302
were laminated so as to be placed onto the seam part 50
of the papermaking felt 1.
[0163] Next, as shown in FIG. 16(b), the papermaking
felt 1 on which the carbon paper 301, the paper 302 and
the batt 303 were arranged was pressed using two press
rolls 400havingadiameter of 100mmunder conditionsof
a press speed of 5 cm/sec and a linear pressure of 50
kgf/cm, so that the shape of the seam part of the paper-
making felt 1 was transferred to the paper to form a seam
mark.
[0164] Note that, in this seam mark formation, the
pressing is performed at a slower press speed as com-
pared to general pressing process using a papermaking
machine so that the seam mark is clearly formed.
[0165] The results are shown in FIGs. 17 and 18. FIG.
17 is an enlarged photographic image of a seam mark
transferred to a paper pressed using a papermaking felt
according to an example, and FIG. 18 is an enlarged
photographic image of a seam mark transferred to a
paper pressed using a papermaking felt according to a
comparative example. As shown in FIGs. 17 and 18, the
seammark transferred from thepapermaking felt accord-
ing to the example were smaller as compared to the
papermaking felt according to the comparative example.
Therefore, it can be understood that the formation of a
seammark is suppressed in thepapermaking felt accord-
ing to the example as compared to the papermaking felt
according to the comparative example.

[Reference signs list]

[0166]

1, 1A Papermaking felt base member
10, 10A, 10B, 10C, 10D, 10E, 10F, 10G, 10HWoven
fabric
11, 1 1A, 11B Machine direction yarn (MD yarn)
13 Cross machine direction yarn (CD Yarn)
20 Seam loop part
21 Seam loop
30, 30A, 31, 31A, 32, 32A, 33A Filling yarn
40 Pintle wire
50 Seam part
60 Short fiber layer
61 Wet paper web side surface layer
62 Wet paper web side inner layer
63 Roll side layer
100 Papermaking felt

Claims

1. A papermaking felt base member comprising:

an ended woven fabric comprising machine di-
rection yarns reciprocating in a machine direc-
tion, and cross machine direction yarns ar-
ranged along a cross machine direction and
interwoven with the machine direction yarns;
a plurality of pintlewire insertion loops formedby
folding back the machine direction yarns at both
ends of the woven fabric in the machine direc-
tion, through which a pintle wire is able to be
inserted; and
a plurality of filling yarns arranged along the
cross machine direction at at least one end of
the woven fabric between the cross machine
direction yarns arranged at the outermost end
of the woven fabric and the pintle wire insertion
loops,
wherein, among the plurality of filling yarns, the
fineness of a first filling yarn that is arranged
closest to the pintle wire insertion loops is smal-
ler than the fineness of a second filling yarn that
is arranged on the cross machine direction yarn
side of the first filling yarn.

2. The papermaking felt base member according to
claim 1, wherein the second filling yarn is adjacent
to the first filling yarn.

3. The papermaking felt base member according to
claim 1 or 2, wherein the fineness of the first filling
yarn is equal to or higher than 240 dtex and equal to
or less than 2,000 dtex.

4. Thepapermaking felt basememberaccording toany
one of claims 1 to 3, wherein the fineness of the
second filling yarn is equal to or higher than 330 dtex
and equal to or less than 2,090 dtex.

5. Thepapermaking felt basememberaccording toany
one of claims 1 to 4, wherein the fineness of the first
filling yarn is smaller than the fineness of the second
filling yarn by 90 dtex ormore and 1,850 dtex or less.

6. Thepapermaking felt basememberaccording toany
one of claims 1 to 5, wherein the ratio of the fineness
of the second filling yarn to the fineness of the first
filling yarn is equal to or higher than 105% and equal
to or less than 195%.

7. A papermaking felt base member according to any
oneof claims1 to6,wherein, at theat least oneendof
the woven fabric, the plurality of filling yarns consist
of the first filling yarn and the second filling yarn.

8. Thepapermaking felt basememberaccording toany

5

10

15

20

25

30

35

40

45

50

55



17

31 EP 4 553 222 A1 32

one of claims 1 to 7, wherein the second filling yarn
comprises a spun yarn and/or a multifilament yarn.

9. Thepapermaking felt basememberaccording toany
one of claims 1 to 8, wherein the first filling yarn
comprises a spun yarn and/or a multifilament yarn.

10. Thepapermaking felt basememberaccording toany
one of claims 1 to 9, wherein the plurality of filling
yarns are interwoven with the machine direction
yarns so as to form a double warp backed weave
pattern.

11. The papermaking felt base member according to
claim 10, wherein the machine direction yarns com-
prises upper yarns and lower yarns that make up the
pintle wire insertion loops, and
the double warp backed weave pattern comprises a
repeating unit in which the plurality of filling yarns
each pass through one of the upper yarns of the
machine direction yarns on the opposite side to the
lower yarn side andpass through one of the adjacent
lower yarns on the opposite side to the upper yarn,
provided that the adjacent filling yarns do not pass
through theopposite side to the lower yarn sideof the
same upper yarn.

12. Thepapermaking felt basememberaccording toany
one of claims 1 to 11, wherein the woven fabric
comprises a double warp-and-weft backed weave
pattern or a multiple warp-and-weft backed weave
pattern.

13. Thepapermaking felt basememberaccording toany
one of claims 1 to 11, wherein the woven fabric
comprises an n-ply warp backed weave pattern, and

comprises a repeat that comprises a pattern in
which the cross machine direction yarn passes
between an a-th machine direction yarn and an
a+1-th machine direction yarn from a first sur-
face, which is one surface of the woven fabric,
then passes through the first surface side of the
first machine direction yarn from the first sur-
face, and then passes between a b-th machine
direction yarn and a b+1-th machine direction
yarn from the first surface; or
comprises a repeat that comprises a pattern in
which the cross machine direction yarn passes
between the a-thmachine direction yarn and the
a+1-th machine direction yarn from the first sur-
face, then passes through the first surface side
of the first machine direction yarn from the first
surface, and then passes through the side of a
second surface, which is the other surface of the
woven fabric, of an n-th machine direction yarn
from the first surface; or
comprises a repeat that comprises a pattern in

which the cross machine direction yarn passes
through the second surface side of the n-th
machine direction yarn from the first surface,
then passes through the first surface side of
the first machine direction yarn from the first
surface, and then passes between the b-th ma-
chine direction yarn and the b+1-th machine
direction yarn from the first surface;
wherein n is an integer equal to or greater than2,
a and b are any integers equal to or greater than
1 and equal to or smaller than n‑1, and a ≠ b.

14. A papermaking felt comprising the papermaking felt
basemember according to any one of claims 1 to 13,
and
a short fiber layer laminated onto the papermaking
felt base member.
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