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Description
[TECHNICAL FIELD]

[0001] The presentinvention relates to a new industrial
two-layer fabric that has a thin net thickness, is excellent
in rigidity, wear resistance, dewaterability, and mark sup-
pression, and can be used in a high-speed paper ma-
chine.

In particular, the present invention relates to an industrial
two-layer fabric that has a flat yarn structure due to the
formation of an upper-surface-side fabric by a combina-
tion of a warp rib weave structure of two upper-surface-
side warps and a flat warp and that further achieves slow
dewatering and low water retention effects due to a warp
binding arrangement.

[BACKGROUND ART]

[0002] Traditionally, fabrics made of warp and weft
have beenwidely used as industrial fabrics. For example,
the fabrics include fabrics for paper manufacturing, con-
veying belts, filter cloths, etc., and are each required to
have fabric characteristics suitable for their application
and usage environment. Of these fabrics, the demand
for fabrics for papermaking used in a papermaking proc-
ess of, e.g., dewatering materials using the mesh of the
fabrics is particularly strict. For example, there is a de-
mand for fabrics that show excellent surface smoothness
that prevents wire marks of the fabrics from easily trans-
ferred to paper, that have dewaterability for sufficiently
and uniformly dewatering excess water contained in the
materials and rigidity and wear resistance that allow the
fabrics to be suitably used even in a harsh environment,
and that can maintain conditions necessary for producing
better paper for a long period of time. In addition, fiber
supporting properties, improvement in yield in paper
manufacturing, dimensional stability, running stability,
etc., are required. Furthermore, since the speed of pa-
permaking machines has increased in recent years, the
demand for fabrics for papermaking has become even
stricter.

[0003] Taking, as anexample, fabrics for papermaking
for which the demand is the strictest among industrial
fabrics, mark suppression by particularly excellent dewa-
terability and surface smoothness is required with the
recent increase in the speed of paper machines. Al-
though dewaterability characteristics that are required
differ depending on paper machines and sheeted prod-
ucts, dewaterability for uniform dewatering is an essential
condition for any sheeted product. Further, in recent
years, the use of used paper has increased, and a large
amount of fine fibers are mixed, resulting in insufficient
dewatering. Thus, sufficient and uniform dewatering is
more important, and itis becoming more difficult to satisfy
the required characteristics for fabrics for papermaking.
Further, there is also a demand for low water retention
that reduces the amount of water retained by industrial
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fabrics in their spaces during dewatering (hereinafter re-
ferred to as "the amount of water retained"). For example,
by reducing the net thickness, the amount of water re-
tained can be reduced. Therefore, the diameter of the
warp is simply reduced to reduce the net thickness. How-
ever, in such a case, the mesh becomes coarse, the ri-
gidity due to the mesh strength decreases, and an ex-
cessive mesh space is generated. As a result, the mate-
rial does not stay on the fabric and falls off, causing a
decrease in yield. Further, a layer of fibers (hereinafter
referred to as "initial mat") is formed on the fabric by de-
watering when the material is discharged onto the fabric
(hereinafter referred to as "initial dewatering"). When the
dewatering speed of the fabric is high, for example, the
mesh of the fabric becomes clogged with the fibers, re-
sulting in the formation of a strong initial mat. A strong
initial mat clogs the mesh of the fabric before the dewa-
tering of the material is completed. Thus, the subsequent
dewatering becomes incomplete and causes poor dewa-
tering, which is, e.g., the cause for the worsening of the
texture of the paper. Therefore, the dewatering perform-
ance is unstable. The dewatering speed of the fabric is
determined by the influence of the surface of the fabric,
the space inside thereof, etc. In particular, an industrial
fabric having a triple-woven structure in which the upper-
surface-side fabric and the lower-surface-side fabric are
bonded with a binding yarn has a high dewatering speed.
Therefore, the dewatering speed is restrained by setting
the weft density to be high in order to suppress the initial
dewatering. However, when a strong initial matis formed,
a more significant decrease in dewaterability occurs.
[0004] Meanwhile, fabrics having good dewaterability
include industrial two-layer fabrics or the like in which
dewatering holes are formed penetrating from the upper
surface side to the lower surface side. In particular, as
fabrics for the purpose of satisfying the surface property,
fiber supportability, and dewaterability required for indus-
trial two-layer fabrics, industrial two-layer fabrics are
known that use warp binding yarns that are woven with
upper-surface-side wefts and lower-surface-side wefts
forming upper-surface-side warp structures and lower-
surface-side warp structures. Patent Document 1 shows
a two-layer fabric using warp binding yarns. Such a con-
ventional technology represents a two-layer fabric in
which a part of the warps functions as binding yarns that
allow an upper-surface-side layer and a lower-surface-
side layer to be interwoven, and the paired warp binding
yarns complement the upper-surface-side warp structure
and the lower-surface-side warp structure so as to form
the respective surface structures, allowing the fabric to
be excellent in surface properties and binding strength.
However, it is necessary to break knuckles at a part of
the structures so as to achieve binding, and it is thus
essential to complement the knuckles atsuch a partusing
another warp. It is known that since intersections appear
continuously between adjacent warps, dewatering resist-
ance occurs that is likely to cause marks on the paper at
this time.
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[0005] Further, for the purpose of uniform dewatering,
an industrial two-layer fabric in which a set consisting of
an upper-surface-side warp and a warp binding yarn is
arranged is shown in cited document 2. In this fabric, a
uniform structure is formed on the surface by combining
upper-surface-side knuckles and the upper-surface-side
warp structure of the warp binding yarn that weaves the
upper and lower surfaces together. In this fabric, the two
warps work together to form the structure of a single warp
on the surface, and there is thus no collapsing of the
structure. However, the structure of one or both of the
warps must be collapsed, forming intersections when go-
ing back and forth between the upper and lower surface
sides, and the warps, being a combination of two warps,
are arranged as a single warp. However, since the two
warps are not overlapped on the line of a single warp and
are lined up side by side, the warp binding yarn may block
the mesh near the weaving of the upper-surface-side
weft, and the dewaterability characteristics of the wire
may be partially changed giving marks to the paper. Fur-
ther, in such an industrial two-layer fabric, dewaterability
is good since dewatering holes that completely penetrate
from the upper-surface-side layer to the lower-surface-
side layer are arranged on the entire surface. However,
due to strong vacuum or the like, the sheet material on
the wire may stick into the fabric, and the fibers, filler,
etc., may come off, causing dewatering marks to be cre-
ated noticeably. Further, in conventional industrial two-
layer fabrics, an on-stack structure may be adopted in
order to improve the dewaterability. However, in such a
structure, when warps are formed with different diame-
ters at the top and bottom, the surface space becomes
excessively large. Since the spaces between the warps
on the upper surface side become large while the spaces
between the warps on the lower surface side become
small, the control of the dewatering speed is not sufficient.
[0006]

Patent Document 1: Japanese Patent Application
Publication No. 2004-36052
Patent Document 2: Japanese Patent Application
Publication No. 2004-68168

[DISCLOSURE OF INVENTION]
[TECHNICAL PROBLEM]

[0007] A purpose of the present invention is to provide
an industrial two-layer fabric satisfying basic character-
istics of a fabric such as rigidity, wear resistance, dewa-
terability, mark suppression, and low water retention for
reducing the amount of water retained. The present in-
vention also provides a new industrial two-layer fabric
thatis compatible with a high-speed paper machine. That
is, the correlation between dewaterability and water re-
tention is an important factor for increasing the speed of
industrial two-layer fabrics, and further, high yield is re-
quired by suppressing the loss of the materials. There-
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fore, a purpose of the present invention is to provide an
industrial two-layer fabric that improves dewaterability
andrealizes low waterretention by improving the opening
on the upper and lower surface sides and internal space
so asto, e.g., increase the dewatering amount while sup-
pressing the initial dewatering. Further, since the differ-
ence in space density can be arbitrarily set by making
the warp space ratio of the upper-surface-side fabric and
the warp space ratio of the lower-surface-side fabric to
be about the same and allowing the diameter of the up-
per-surface-side weft and the diameter of the lower-sur-
face-side weft to be different, a purpose of the present
invention is to provide an industrial two-layer fabric
whose dewaterability and water retention can be adjust-
ed by changing the ratio between the upper-surface-side
weft and the lower-surface-side weft.

[SOLUTION TO PROBLEM]

[0008] An industrial two-layer fabric according to the
present invention is characterized in that the upper-sur-
face-side warps are arranged in a combination of two
and that atleast one warp of the combination of two warps
has a first structure as a warp having a binding function
and a second structure in which a flat yarn is used for an
upper-surface-side warp, thereby realizing high dewat-
erability and low water retention while having rigidity.
Thatis, the following features are employed in the present
invention in order to solve the above problems.

[0009] The following features are employed in the
present invention in order to solve the above problems
of the prior art. (1) An industrial two-layer fabric including
an upper-surface-side fabric formed from upper-surface-
side warps and upper-surface-side wefts, lower-surface-
side warps, and lower-surface-side wefts, wherein the
industrial two-layer fabric has at least a first structure and
a second structure in a weave repeat thereof, the first
structure being formed by a combination of two upper-
surface-side warps and a single lower-surface-side warp,
the second structure being formed by a single upper-
surface-side warp and a single lower-surface-side warp,
the first structure and the second structure being dis-
posed adjacent to each other, the upper-surface-side
warps in the first structure being formed by a warp binding
yarn having the function of binding an upper-surface-side
fabric and a lower-surface-side fabric, the combination
of two upper-surface-side warps forming the first struc-
ture being disposed adjacent to each other and consti-
tuting a partial rib weave at the surface of the upper-
surface-side fabric, the diameter of the lower-surface-
side warp being larger than the diameter of the upper-
surface-side warp forming the first structure, and the up-
per-surface-side warp in the second structure being
formed by a flat warp.

[0010] The rib weave means that two upper-surface-
side warps are disposed adjacent to each other, and both
warps pass above and below the upper-surface-side weft
to form knuckles on the surface of the fabric. In the
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present invention, the two upper-surface-side warps are
binding yarns, and since the warps complement each
other and exert a binding function, there are some parts
that are not rib-woven. By forming the rib weave with the
two upper-surface-side warps, it is possible to obtain a
pseudo effect to make it appear as if flat yarns were used.
More specifically, the knuckle shape can be flattened,
and surface smoothness and fiber supportability can be
improved. Further, by arranging the flat yarns described
later to be adjacent to each other, the effect of a warp
ground yarn binding type two-layer fabric can be exhib-
ited. Further, the flat yarns in the present invention mean
yarns having a shape in which the cross-sectional shape
is not circular and the upper and lower surfaces are sub-
stantially flat. The flat yarns according to the present in-
vention include not only those whose cross-sectional
shape is rectangular but also those whose cross-section-
al shape is elliptical; however, those having a width that
is larger than the vertical diameter are used. The pre-
ferred aspect ratio is 1.1 to 2.0. By using such flat yarns,
the net thickness in the industrial two-layer fabric can be
suppressed.

[0011] Further, the diameter of the yarns constituting
a fabric is conventionally reduced to suppress the net
thickness. However, in the case of an industrial two-layer
fabric having different diameters at the top and bottom,
the warp space on the upper surface side is larger than
that on the lower surface side. Therefore, it is difficult to
suppress dewatering and reduce net thickness at the
same time. In the present invention, since the net thick-
ness is reduced by the combination of two thin warps and
flat warps, the dewatering speed can be controlled. Fur-
ther, the present invention has arrangement in which a
weave structure is formed by two warps and is bound.
Therefore, for abinding yarn, atleast one of the two warps
has both a weave structure arrangement and a binding
structure arrangement, and the other warp of the pair
forming the upper surface at that portion can achieve the
effect of minimizing the collapse of the weave structure
at the binding part.

[0012] (2) The industrial two-layer fabric according to
(1) above, wherein the diameter of the lower-surface-side
warp forming the first structure is 130% to 300% of the
diameter of the upper-surface-side warp forming the first
structure. When the diameter of the lower-surface-side
warp is less than 130% of the diameter of the upper-
surface-side warp, the difference in diameter between
the upper-surface-side warp and the lower-surface-side
warp becomes small, causing the stretching of the fabric,
etc., which cause a risk of affecting rigidity and dewater-
ability. Onthe other hand, when the diameter of the lower-
surface-side warp exceeds 300% of the diameter of the
upper-surface-side warp, the space of the fabric itself
becomes small, causing a risk that a problem may occur
from the viewpoint of the dewatering speed. (3) The in-
dustrial two-layer fabric according to (1) or (2) above,
wherein the aspect ratio of the flat warp is 1.1 to 2.0 in
the second structure. When the aspect ratio of the flat
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warp is less than 1.1, a sufficiently thin net thickness can-
not be obtained. On the other hand, when the aspect
ratio of the flat warp exceeds 2.0, the flat yarn itself be-
comes thin, the space of the fabric itself becomes small,
and the strength of the fabric decreases, causing a risk
of affecting the dewaterability.

[0013] (4) The industrial two-layer fabric according to
any one of (1) through (3) above, wherein the first struc-
ture and the second structure are formed being arranged
alternately. As yarns forming the industrial two-layer fab-
ricaccording to the presentinvention, there are an upper-
surface-side warp to be woven with an upper-surface-
side weft and a warp binding yarn to be woven with both
the upper-surface-side weft and a lower-surface-side
weft, and the yarns form a setof warp binding yarns where
the upper-surface-side warp and the warp binding yarn
are arranged vertically. Although the yarns are described
to be arranged vertically, since the upper-surface-side
warp is woven only with the upper-surface-side weft and
the warp binding yarn is woven with both the upper-sur-
face-side weft and the lower-surface-side weft, the yarns
arenotarranged in such away the yarns completely over-
lap with each other and are actually arranged in such a
way the yarns are not aligned. Further, in addition to the
set of warp binding yarns, a set of upper and lower warps
formed of an upper-surface-side warp to be woven with
an upper-surface-side weft and a lower-surface-side
warp to be woven with a lower-surface-side weft may be
arranged.

[ADVANTAGEOUS EFFECTS OF THE INVENTION]

[0014] By employing the configuration of the industrial
two-layer fabric according to the present invention, ad-
vantages of satisfying the basic characteristics of afabric,
such as rigidity, wear resistance, dewaterability, mark
suppression, and low water retention for reducing the
amount of water retained can be obtained. Further, by
employing the configuration of the industrial two-layer
fabric according to the present invention, it is possible to
provide a new industrial two-layer fabric that is compat-
ible with a high-speed paper machine. In the present in-
vention, by combining a warp rib weave with a flat warp,
slow dewatering and low water retention due to a warp
binding arrangement having a fabric of a flat yarn struc-
ture can be realized, and therefore excellent advantages
of greatly improving dewaterability compared to that of a
conventional fabric and having low water retention can
be achieved. Further, by employing the structure of the
industrial two-layer fabric according to the present inven-
tion, the warp space ratio of the upper-surface-side fabric
and the warp space ratio of the lower-surface-side fabric
can be made to be about the same. Thus, by allowing
the diameter of the upper-surface-side weft and the di-
ameter of the lower-surface-side weft to be different, the
difference in space density can be arbitrarily set, and the
effect of allowing for the adjustment of the dewaterability
and water retention can be obtained by changing the ratio
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between the upper-surface-side weft and the lower-sur-
face-side weft.

[BRIEF DESCRIPTION OF DRAWINGS]

[0015] Figs. 1A-1C are conceptual diagrams for ex-
plaining the operation and effect of a fabric having the
knuckle shapes and heights of a warp and a weft that
form the present invention. Fig. 1A is a conceptual dia-
gram of a conventional warp and weft. Figs. 1B and 1C
are conceptual diagrams of the warp and the weft that
form the present invention.

Fig. 2 is a design diagram showing a weave repeat
according to the first embodiment of the present in-
vention;

Fig. 3 is a partial side layout view showing a state of
warps as viewed from the side according to the first
embodiment of the present invention;

Fig. 4 is a design diagram showing a weave repeat
according to the second embodiment of the present
invention;

Fig. 5 is a partial side layout view showing a state of
warps as viewed from the side according to the sec-
ond embodiment of the present invention;

Fig. 6 is a design diagram showing a weave repeat
according to the third embodiment of the present in-
vention;

Fig. 7 is a partial side layout view showing a state of
warps as viewed from the side according to the third
embodiment of the present invention;

Fig. 8 is a design diagram showing a weave repeat
according to the fourth embodiment of the present
invention; and

Fig. 9 is a partial side layout view showing a state of
warps as viewed from the side according to the fourth
embodiment of the present invention.

[DESCRIPTION OF EMBODIMENTS]

[0016] Hereinafter, embodiments of an industrial two-
layer fabric according to the present invention will be de-
scribed. The embodiments shown below are examples
of the present invention and do not limit the present in-
vention.

The industrial two-layer fabric according to the present
invention includes an upper-surface-side fabric formed
from upper-surface-side warps and upper-surface-side
wefts, lower-surface-side warps, and lower-surface-side
wefts, and the industrial two-layer fabric has at least a
first structure and a second structure in a weave repeat
thereof, the first structure being formed by a combination
of two upper-surface-side warps and a single lower-sur-
face-side warp, the second structure being formed by a
single upper-surface-side warp and a single lower-sur-
face-side warp, the first structure and the second struc-
ture being disposed adjacent to each other, the upper-
surface-side warps in the first structure being formed by
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a warp binding yarn having the function of binding an
upper-surface-side fabric and a lower-surface-side fab-
ric, the combination of two upper-surface-side warps
forming the first structure being disposed adjacent to
each other and constituting a partial rib weave at the sur-
face of the upper-surface-side fabric, the diameter of the
lower-surface-side warp being larger than the diameter
of the upper-surface-side warp forming the first structure,
and the upper-surface-side warp in the second structure
being formed by a flat warp.

[0017] The yarn used in the present invention may be
selected depending on the intended use. For example,
in addition to monofilaments, multiflaments, spun yarn,
processed yarn generally referred to as textured yarn,
bulky yarn, stretch yarn, etc., on which crimping, bulk
processing, or the like has been performed, or yarn into
which these yarns are combined by, e.g., twisting can be
used. Further, regarding the cross-sectional shape of
yarn other than a flat warp, not only those of a circular
shape but also a star-shaped, rectangular, or polygonal
yarn or an elliptical yarn, a hollow yarn, or the like can
be used. Also, the material of the yarn can be freely se-
lected, and polyester, polyamide, polyphenylene sulfide,
polyvinylidene fluoride, polypro, aramid, polyetherether-
ketone, polyethylene naphthalate, polytetrafluoroethyl-
ene, cotton, wool, metal, etc., can be used. Needless to
say, a yarn may be used that is obtained by blending or
including various substances in a copolymer or in these
materials depending on the purpose. In general, for an
industrial fabric, a polyester monofilament is preferably
used that allows the upper-surface-side warps, the lower-
surface-side warps, the lower warp binding yarns, and
the upper-surface-side wefts to have rigidity and is ex-
cellent in dimensional stability. Further, for the lower-sur-
face-side wefts, which are required to have rigidity and
wear resistance, polyester monofilaments and polya-
mide monofilaments can be mixed-woven by, e.g., alter-
nately arranging the polyester monofilaments and the
polyamide monofilaments.

[0018] Further, in the present invention, the combina-
tion of two warps in the first structure is rib woven in co-
operation by arranging the warps in parallel. Figs. 1A-1C
are conceptual diagrams for explaining the knuckle
shape and height of a warp that forms the present inven-
tion. Fig. 1A is a conceptual diagram showing a conven-
tional interwoven portion of a warp and a weft. Also, Fig.
1A is a conceptual diagram that shows a knuckle shape
and a height using a warp and a weft having diameters
in a fabric. Further, Fig. 1B is a diagram in which a com-
bination of two upper-surface-side warps 1t and 2t in the
first structure is arranged under an upper-surface-side
weft 1'u. Also, Fig. 1C is a diagram in which a flat warp
3h in the second structure is arranged under the upper-
surface-side weft 1’u. The warps used for the first struc-
ture in the present invention is characterized in that the
upper-surface-side warp has a smaller diameter than the
lower-surface-side warp. Therefore, as shown in Figs.
1A-1C, the vertical lengths L2 and L3 of respective knuck-
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le shapes formed by the upper-surface-side warps 1tand
2t and by the flat warp 3h are found to be smaller than
the vertical length L1 of a knuckle shape formed by a
yarn of a conventional diameter. Therefore, since the in-
dustrial two-layer fabric according to the present inven-
tion can form a flat knuckle shape on the upper surface
structure side as compared with conventional industrial
two-layer fabrics, a fabric having a reduced net thickness
can be obtained. Further, since the knuckle shape of a
weft woven into the combination of two warps or the flat
warp becomes flattened, surface smoothness and fiber
supportability can be improved. Further, since the mesh
can be adjusted to be small without increasing the thick-
ness, unprecedented dewatering characteristics can be
provided. The present invention has a structure in which
a weave structure is formed by two warps and is bound.
Therefore, for a binding yarn, one of the two warps in a
sethas both a structure arrangement and a binding struc-
ture arrangement, and the other yarn forming the upper
surface side allows the collapse of the weave structure
at the binding part to be minimized.

[0019] Further, in the industrial two-layerfabric accord-
ing to the present invention, the respective diameters of
the upper-surface-side warps can be all set to be the
same. Also, the respective diameters of the lower-sur-
face-side warps may be all set to be the same. Further,
the diameter of the lower-surface-side warps may be set
to be 130 to 300% of the diameter of the upper-surface-
side warps. With this configuration, in a rib weave formed
by two relatively thin warps, the upper-surface-side fabric
and the lower-surface-side fabric can be bound by one
of the yarns. Therefore, regarding the diameter of the
binding yarn going up and down inside the fabric, the
binding yarn can be formed from a yarn that is thinner
than a warp binding yarn in an industrial two-layer fabric
using a conventional warp binding yarn. Therefore, the
occurrence of partial dewatering unevenness can be min-
imized. Further, the diameter of the yarns forming a fabric
is conventionally controlled to suppress the net thick-
ness. However, in the case of an industrial two-layer fab-
ric having different diameters at the top and bottom, the
warp space on the upper surface side is larger than that
on the lower surface side. Therefore, it is difficult to sup-
press dewatering and reduce net thickness at the same
time. In the presentinvention, the dewatering speed can
be adjusted while maintaining the net thickness by com-
bining two thin warps and a flat warp.

[0020] Further, in the presentinvention, the respective
diameters of the two upper-surface-side warps forming
the first structure may be smaller than the diameter of
the single upper-surface-side warp forming the second
structure. By reducing the respective diameters of the
two upper-surface-side warp forming the first structure,
the force applied to the weft when forming a knuckle can
be made to be about the same as that in the case of a
single upper-surface-side warp, and the surface smooth-
ness, fiber supportability, etc., can thus be improved. Fur-
ther, since the diameter can be adjusted by selecting the
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diameter in accordance with the wire, the diameter and
the wire can be appropriately selected. Also, in the
present invention, an on-stack arrangement may be em-
ployed. By using the on-stack arrangement, high dewa-
terability can be obtained, and an excessive difference
in opening between the upper surface side and the lower
surface side can be suppressed by appropriately closing
a vertical opening with two yarns since the surface struc-
ture is a rib weave. Therefore, the dewatering speed can
be controlled.

[0021] Next, embodiments pertaining to the industrial
two-layer fabric of the present invention will be described
with reference to the drawings. Figs. 2 to 9 are design
diagrams and partial side layout views showing examples
pertaining to the industrial two-layer fabric of the present
invention. Adesign drawing shows the smallestrepeating
unit of a fabric structure, and this weave repeat is con-
nected vertically and horizontally to form the structure of
the entire fabric. In the design drawings, warps are indi-
cated by Arabic numerals, for example, 1, 2, 3 .... Wefts
are indicated by Arabic numerals with dashes, for exam-
ple, 1", 2", 3’ .... A binding yarn is an upper-surface-side
warp that constitutes the first structure. Further, a cross
mark indicates that one upper-surface-side warp that
constitutes the first structure is located above an upper-
surface-side weft, atriangle mark indicates thatan upper-
surface-side warp is located under a lower-surface-side
weft, and a circle mark indicates that a lower-surface-
side warp is located under a lower-surface-side weft. An
upper-surface-side warp and a lower-surface-side warp,
and an upper-surface-side weft and a lower-surface-side
weft with the same number are arranged vertically. In the
design drawings, yarns are arranged so as to be exactly
overlapped vertically, or a lower-surface-side warp is ar-
ranged at the midpoint between two upper-surface-side
warps. This is for the convenience of the drawings, and
the yarns may be arranged with a slight deviation in the
actual fabric.

First Embodiment

[0022] Fig. 2 is a design diagram of the first embodi-
ment pertaining to the industrial two-layer fabric of the
present invention. Fig. 3 is a partial side layout view of
the first embodiment pertaining to the industrial two-layer
fabric of the present invention. The first structure accord-
ing to the first embodiment is composed of a combination
of two upper-surface-side warps and a single lower-sur-
face-side warp. The upper-surface-side warps in the first
structure are formed by warp binding yarns having a func-
tion of binding the upper-surface-side fabric and the low-
er-surface-side fabric. Further, the combination of two
upper-surface-side warps forming the first structure are
disposed adjacent to each other and forms a partial rib
weave on the surface of the upper-surface-side fabric.
Also, the second structure is composed of a single upper-
surface-side warp and a single lower-surface-side warp.
The upper-surface-side warp in the second structure is
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formed by a flat warp. Further, as shown in Fig. 2, the
first structures 1, 3, and 5 and the second structures 2,
4, and 6 are formed being adjacent to one another and
arranged alternately. Further, the diameter of the lower-
surface-side warpis formed to be largerthan the diameter
of the upper-surface-side warp forming the first structure.
[0023] More specifically, as shown in Figs. 2 and 3, a
structure is formed where one upper-surface-side warp
1 in the first structure passes under a lower-surface-side
weft 1’ and passes above upper-surface-side wefts 5,
7,9,11,13, 15,17, 19, and 21'. Then, a structure is
formed where the other upper-surface-side warp 1 in the
first structure passes above upper-surface-side wefts 1,
3,5, 7,and 9, passes under a lower-surface-side weft
13’, and further pass above upper-surface-side wefts 17,
19’, 21’, and 23’. The lower-surface-side warp 1 passes
under the lower-surface-side wefts 1’ and 13’. Therefore,
as is clear from Fig. 3, the combination of two upper-
surface-side warps 1 in the first structure forms a partial
rib weave at the upper-surface-side wefts 5°, 7, 9°, 17,
19, and 21’ on the surface of the upper-surface-side fab-
ric. Next, an upper-surface-side warp 2 serving as a flat
warp in the second structure passes above upper-sur-
face-side wefts 2’, 4°,6’, 8’,10’, 12’, 14’,16’, 18’, 20’, 22’,
and 24’ so as to form a plain weave. A lower-surface-
side warp 2 in the second structure passes under lower-
surface-side wefts 3’ and 15'.

[0024] Thefirst structure in the industrial two-layer fab-
ric according to the first embodiment can form a pseudo-
flat yarn by forming a rib weave by arranging two thin
upper-surface-side warps in parallel on a part of the sur-
face of the upper-surface-side fabric. Furthermore, by
arranging the flat warp in the second structure adjacent
to the first structure, suitable rigidity and elongation re-
sistance can be ensured while suppressing the thick-
ness, and a fabric excellent in wear resistance, suitable
dewaterability, low water retention, and surface smooth-
ness can be provided, in the same way as in a fabric in
which only flat yarns are used to form a surface structure.
Further, by employing the fabric structure according to
the first embodiment, it is possible to reduce the mesh
size while suppressing the thickness of the fabric. There-
fore, the dewaterability and the water retention property
can be adjusted by selecting the diameter of the yarn.
Furthermore, since the knuckle shape of the weft can be
flattened by two rib weave structures, the surface
smoothness and the fiber supportability can be improved.

Second Embodiment

[0025] Fig. 4 is a design diagram of the first embodi-
ment pertaining to the industrial two-layer fabric of the
present invention. Fig. 5 is a partial side layout view of
the second embodiment pertaining to the industrial two-
layer fabric of the present invention. The first structure
according to the second embodiment is composed of a
combination of two upper-surface-side warps and a sin-
gle lower-surface-side warp. The upper-surface-side
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warps in the first structure are formed by warp binding
yarns having a function of binding the upper-surface-side
fabric and the lower-surface-side fabric. Further, the
combination of two upper-surface-side warps forming the
first structure are disposed adjacent to each other and
forms a partial rib weave on the surface of the upper-
surface-side fabric. Also, the second structure is com-
posed of a single upper-surface-side warp and a single
lower-surface-side warp. The upper-surface-side warp
in the second structure is formed by a flat warp. Further,
as shown in Fig. 4, the first structures 1, 3, and 5 and the
second structures 2, 4, and 6 are formed being adjacent
to one another and arranged alternately. Further, the di-
ameter of the lower-surface-side warp is formed to be
larger than the diameter of the upper-surface-side warp
forming the first structure.

[0026] More specifically, as shown in Figs. 4 and 5, a
structure is formed where one upper-surface-side warp
1 in the first structure passes above upper-surface-side
wefts 1°, 3, 5’, and 7, passes under a lower-surface-side
weft 10°, and further pass above upper-surface-side
wefts 13, 15, and 17’. Further, a structure is formed
where the other upper-surface-side warp 1 in the first
structure passes under a lower-surface-side weft 1’ and
passes above upper-surface-side wefts 3', 5, 7, 9, 11,
13’, 15, and 17°. The lower-surface-side warp 1 passes
under the lower-surface-side wefts 1’ and 10’. Therefore,
as is clear from Fig. 5, the combination of two upper-
surface-side warps 1 in the first structure forms a partial
rib weave at the upper-surface-side wefts 3, 5°, 7°, 13,
15’, and 17’ on the surface of the upper-surface-side fab-
ric. Next, an upper-surface-side warp 2 serving as a flat
warp in the second structure passes above upper-sur-
face-side wefts 2, 4’, 6’, 8’, 10’, 12’, 14’, 16’, and 18’ so
as to form a plain weave. A lower-surface-side warp 2 in
the second structure passes under lower-surface-side
wefts 2’ and 11°.

[0027] The firststructure in the industrial two-layer fab-
ricaccording to the second embodiment can form a pseu-
do-flat yarn by forming a rib weave by arranging two thin
upper-surface-side warps in parallel on a part of the sur-
face of the upper-surface-side fabric. Furthermore, by
arranging the flat warp in the second structure adjacent
to the first structure, suitable rigidity and elongation re-
sistance can be ensured while suppressing the thick-
ness, and a fabric excellent in wear resistance, suitable
dewaterability, and surface smoothness can be provided,
in the same way as in a fabric in which only flat yarns are
used to form a surface structure. Further, by employing
the fabric structure according to the second embodiment,
it is possible to reduce the mesh size while suppressing
the thickness of the fabric. Therefore, the dewatering
characteristics can be adjusted by selecting the diameter
of the yarn. Furthermore, since the knuckle shape of the
weft can be flattened by two rib weave structures, the
surface smoothness and the fiber supportability can be
improved.
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Third Embodiment

[0028] Fig. 6 is a design diagram of the third embodi-
ment pertaining to the industrial two-layer fabric of the
present invention. Fig. 7 is a partial side layout view of
the third embodiment pertaining to the industrial two-lay-
er fabric of the present invention. The first structure ac-
cording to the third embodiment is composed of a com-
bination of two upper-surface-side warps and a single
lower-surface-side warp. The upper-surface-side warps
in the first structure are formed by warp binding yarns
having a function of binding the upper-surface-side fabric
and the lower-surface-side fabric. Further, the combina-
tion of two upper-surface-side warps forming the first
structure are disposed adjacent to each other and forms
a partial rib weave on the surface of the upper-surface-
side fabric. Also, the second structure is composed of a
single upper-surface-side warp and a single lower-sur-
face-side warp. The upper-surface-side warp in the sec-
ond structure is formed by a flat warp. Further, as shown
in Fig. 6, the first structures 1, 3, and 5 and the second
structures 2, 4, and 6 are formed being disposed adjacent
to one another. Further, the diameter of the lower-sur-
face-side warp is formed to be larger than the diameter
of the upper-surface-side warp forming the first structure.
[0029] More specifically, as shown in Figs. 6 and 7, a
structure is formed where one upper-surface-side warp
1 in the first structure passes above upper-surface-side
wefts 1°, 3", 5’, and 7, passes under a lower-surface-side
weft 10°, and further pass above upper-surface-side
wefts 13, 15°, and 17’. The lower-surface-side warp 1
passes under the lower-surface-side wefts 1’ and 10’. A
structure is formed where the other upper-surface-side
warp 1inthe first structure passes under alower-surface-
side weft 1’ and passes above upper-surface-side wefts
5,7,9,11,13,and 15". Therefore, as is clear from Fig.
7, the combination of two upper-surface-side warps 1 in
the first structure forms a partial rib weave at the upper-
surface-side wefts 5°, 7, 13’, and 15’ on the surface of
the upper-surface-side fabric. Next, an upper-surface-
side warp 2 serving as a flat warp in the second structure
passes above upper-surface-side wefts 2', 4’, 6’, 8, 10,
12’,14’,16’, and 18’ so as to form a plain weave. A lower-
surface-side warp 2 in the second structure passes under
lower-surface-side wefts 2’ and 11°.

[0030] Thefirststructure in the industrial two-layer fab-
ric according to the third embodiment can form a pseudo-
flat yarn by forming a rib weave by arranging two thin
upper-surface-side warps in parallel on a part of the sur-
face of the upper-surface-side fabric. Furthermore, by
arranging the flat warp in the second structure adjacent
to the first structure, suitable rigidity and elongation re-
sistance can be ensured while suppressing the thick-
ness, and a fabric excellent in wear resistance, suitable
dewaterability, and surface smoothness can be provided,
in the same way as in a fabric in which only flat yarns are
used to form a surface structure. Further, by employing
the fabric structure according to the third embodiment, it
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is possible to reduce the mesh size while suppressing
the thickness of the fabric. Therefore, the dewatering
characteristics can be adjusted by selecting the diameter
of the yarn. Furthermore, since the knuckle shape of the
weft can be flattened by two rib weave structures, the
surface smoothness and the fiber supportability can be
improved.

Fourth Embodiment

[0031] Fig. 8 is a design diagram of the fourth embod-
iment pertaining to the industrial two-layer fabric of the
present invention. Fig. 9 is a partial side layout view of
the fourth embodiment pertaining to the industrial two-
layer fabric of the present invention. The first structure
according to the fourth embodiment is composed of a
combination of two upper-surface-side warps and a sin-
gle lower-surface-side warp. The upper-surface-side
warps in the first structure are formed by warp binding
yarns having a function of binding the upper-surface-side
fabric and the lower-surface-side fabric. Further, the
combination of two upper-surface-side warps forming the
first structure are disposed adjacent to each other and
forms a partial rib weave on the surface of the upper-
surface-side fabric. Also, the second structure is com-
posed of a single upper-surface-side warp and a single
lower-surface-side warp. The upper-surface-side warp
in the second structure is formed by a flat warp. Further,
as shown in Fig. 8, the first structure 1 and the second
structures 2 and 8 are formed being disposed adjacent
to each other, and the first structure 5 and the second
structures 4 and 6 are formed being disposed adjacent
to each other. Further, the diameter of the lower-surface-
side warp is formed to be larger than the diameter of the
upper-surface-side warp forming the first structure.

[0032] More specifically, as shown in Figs. 8 and 9, a
structure is formed where one upper-surface-side warp
1 in the first structure passes above upper-surface-side
wefts 1, 3, 5, 7, 9, and 11’, passes under a lower-
surface-side weft 13’, and further pass above upper-sur-
face-side wefts 15’, and 17’. The lower-surface-side warp
1 passes under the lower-surface-side wefts 1’, 7, and
13’. A structure is formed where the other upper-surface-
side warp 1 in the first structure passes under a lower-
surface-side weft 1" and passes above upper-surface-
side wefts 3, 5°, 7°, 9, 11, 13’, 15, and 17’. Therefore,
as is clear from Fig. 9, the combination of two upper-
surface-side warps 1 in the first structure forms a partial
rib weave at the upper-surface-side wefts 3, 5°, 7°, 9,
11’, 15’, and 17’ on the surface of the upper-surface-side
fabric. Next, an upper-surface-side warp 2 serving as a
flat warp in the second structure passes above upper-
surface-side wefts 2’, 4’, 6', 8", 10°, 12, 14’, 16’, and 18’
so as to form a plain weave. A lower-surface-side warp
2 in the second structure passes under lower-surface-
side wefts 2’, 8’, and 14’. Next, an upper-surface-side
warp 3 serving as a flat warp in the second structure
passes above upper-surface-side wefts 1°, 3, 5°, 7, 9,
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11,13, 15’, and 17’ so as to form a plain weave. A lower-
surface-side warp 3 in the second structure passes under
lower-surface-side wefts 4’, 10’, and 16’. Next, an upper-
surface-side warp 4 serving as a flat warp in the second
structure passes above upper-surface-side wefts 2’, 4’,
6, 8, 10, 12’, 14’, 16’, and 18 so as to form a plain
weave. A lower-surface-side warp 4 in the second struc-
ture passes under lower-surface-side wefts 5, 11°, and
17

[0033] The first structure in an industrial two-layer fab-
ric according to the fourth embodiment can form a pseu-
do-flat yarn by forming a rib weave by arranging two thin
upper-surface-side warps in parallel on a part of the sur-
face of the upper-surface-side fabric. Furthermore, by
arranging the flat warp in the second structure adjacent
to the first structure, suitable rigidity and elongation re-
sistance can be ensured while suppressing the thick-
ness, and a fabric excellent in wear resistance, suitable
dewaterability, and surface smoothness can be provided,
in the same way as in a fabric in which only flat yarns are
used to form a surface structure. Further, by employing
the fabric structure according to the fourth embodiment,
it is possible to reduce the mesh size while suppressing
the thickness of the fabric. Therefore, the dewatering
characteristics can be adjusted by selecting the diameter
of the yarn. Furthermore, since the knuckle shape of the
weft can be flattened by two rib weave structures, the
surface smoothness and the fiber supportability can be
improved.

[REFERENCE SIGNS LIST]

[0034]

1-8 warp
1-24" weft
Claims

1. An industrial two-layer fabric comprising an upper-
surface-side fabric formed from upper-surface-side
warps and upper-surface-side wefts, lower-surface-
side warps, and lower-surface-side wefts, wherein
the industrial two-layer fabric has at least a first struc-
ture and a second structure in a weave repeat there-
of, the first structure being formed by a combination
of two upper-surface-side warps and a single lower-
surface-side warp, the second structure being
formed by a single upper-surface-side warp and a
single lower-surface-side warp, the first structure
and the second structure being disposed adjacent
to each other, the upper-surface-side warps in the
first structure being formed by a warp binding yarn
having the function of binding an upper-surface-side
fabric and a lower-surface-side fabric, the combina-
tion of two upper-surface-side warps forming the first
structure being disposed adjacent to each other and

10

15

20

25

30

35

40

45

50

55

constituting a partial rib weave at the surface of the
upper-surface-side fabric, the diameter of the lower-
surface-side warp being larger than the diameter of
the upper-surface-side warp forming the first struc-
ture, and the upper-surface-side warp in the second
structure being formed by a flat warp.

The industrial two-layer fabric according to claim 1,
wherein the diameter of the lower-surface-side warp
forming the first structure is 130% to 300% of the
diameter of the upper-surface-side warp forming the
first structure.

The industrial two-layer fabric according to claim 1
or 2, wherein the aspect ratio of the flat warp is 1.1
to 2.0 in the second structure.

The industrial two-layer fabric according to any one
of claims 1 through 3, wherein the first structure and
the second structure are formed being arranged al-
ternately.
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