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ABSTRACT OF THE DISCLOSURE

The industrial two-layer fabric has at least warp
binding yarn pairs having an upper side warp and a warp
binding yarn arranged vertically. On the upper side,

between knuckles that two adjacent upper side warps have

formed by passing over one or two upper side welfts, a warp
binding yarn passes over one upper side weft to form a
knuckle, whereby knuckles of the upper side warp, the warp
binding yarn, and the upper side warp are formed 1n the

F

mention of order over the one upper side weft. In the

industrial two-layer fabric thus formed, the knuckle of the

warp binding yarn does not protrude further than the

knuckle of the upper side warps.
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INDUSTRIAL TWO-LAYER FABRIC

BACKGROUND OF THE INVETNION

1. Field of the invention
[0001] The present invention relates to an industrial

two-layer fabric having uniform dehydration characteristics

throughout the fabric without causing closing of the mesh
openings thereof which will otherwise occur at weaving
portions of binding yarns.

2. Description of the Related Art

[0002] Fabrics made by weaving warps and wefts have
heretofore been used widely as industrial fabrics and they
are, for example, papermaking fabrics, conveying belts, and
filter cloths. They are required to have fabric properties

suited for using purposes or using environments.

Requirements for papermaking fabrics to be used 1n a

papermaking step for removing water from raw materials by

utilizing meshes of the fabrics are especially strict.

[0003] For example, there is a demand for fabrics that

have excellent surface smoothness and therefore do not

easily transfer a wire mark of the fabrics to paper,

fabrics having a sufficient dehydration property toO
completely and uniformly remove excess water contained 1n

fhe raw materials and having sufficient rigidity and wear

resistance for suitable use of them even under severe

environments, and fabrics capable of maintaining conditions
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necessary for making paper of a good guality for a long

groy
b

ti1me.

period O:
[0004] There is also a demand for fabrics having a fiber
supporting property, capable of improving a papermakilng
vield, having size stability, and having running stability,

and the like.

[0005] The demand for papermaking fabrics has become

P

severe with a recent increase in the speed of a papermaking

machine.

[0006] Among industrial fabrics, papermaking fabrics must
satisfy the most severe requirements so that a description
on them will promote understanding of the requirements for

P

most of the industrial fabrics and solutions of them.

Therefore, they will hereinafter be described using

papermaking fabrics as one example.

[0007] With a recent increase in the speed of a

papermaking machine, papermaking fabrics are regulired tO
have a particularly excellent dehydration property and

surface smoothness. Although dehydration characteristics

differ with the type of a machine employed or the type of a

product to be manufactured, a uniform dehydration property

is one of essential conditions for any product.

[0008] Further, it becomes more difficult to satisfy the

demand for papermaking fabrics because an increase 1n a

mixing rate of minute fibers in raw materials as a result

of recent increased use of waste paper causes insufficient
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dehydration so that sufficient and uniform dehydration has
gained 1n 1mportance.

[0009] When water to be dehydrated is retained 1in the
fabric upon papermaking, it swashes on the wet paper and
becomes a defect. A method of decreasing a mesh thickness
is employed with a view to reducing water retention. An
example of a flat yarn is shown 1in U.S. Patent No.

5,379,808.

[0010] FIGS. 2, 5, and 8 of U.S. Patent No. 5,379,808 are

plan views illustrating three examples. They are examples

of a two-layer fabric having a binding yarn for weaving an
upper side weft and a lower side werlt. The warp binding
varn is woven with a lower side weft in the lower layer and
with an upper side weft in the upper layer. It forms a
weaving portion in parallel with a knuckle of an upper side

warp.

[0011] The fabric has no lower side warps. IC can
suppress occurrence of a delfect on paper during papermaking
by using flat yarns or laying two small-diameter warp

binding yarns in parallel to decrease a mesh thickness and

thereby decreasing a water retention amount of the mesh.

gy

Since the weaving portions of warp binding yarns on the

upper side are parallel with the knuckles of upper side

warps so that the mesh openings are narrowed with the
binding yarns only at these portions. Such a change 1in

water drainage property sometimes results 1in production of

paper having an uneven thickness.
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[0012] Japanese Patent Laid-Open No. 2004-68168 shows a

two-layer fabric having pairs of an upper side warp and a
warp binding yarn with a view to achieving a uniform

dehydration property. This fabric has a uniform design on

the surface thereof by using an upper side knuckle of warp
binding yarns for weaving upper and lower layers and an
upper-side warp design in combination. Although the fabric
can keep its design because the two warps cooperatively
form, on the surface thereof, a design corresponding to one
warp, they form intersections and at the same time, the

knuckles of warp binding yarns do not completely move on

the line of upper side warps but are present 1n parallel

therewith. Mesh openings are therefore clogged at portions

P
pary—

where knuckles of warp binding yarns exist, which may cause

a partial change in the dehydration property and inevitably

provide paper with a watermark.

SUMMARY OF THE INVENTION

[0013] An object of the invention is to provide an

industrial two-layer fabric having a uniform dehydration

property throughout the fabric without causing a

g—

conventional problem, that is, closing of mesh openings

with binding yarns and excellent in surface smoothness.

[0014] One of the main characteristics of the industrial

multilayer fabric according to the invention is that it

employs a design constitution preventing mesh openings from
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being clogged with upper side knuckles of warp binding
vVarns.

[0015] The present inventors have adopted the following
constitutions with a view to overcoming the above problem.
[0016] (1) In the invention, there is provided an

industrial two-layer fabric having upper side warps to be

woven with upper side wefts and warp binding yarns to be

woven with both upper side wefts and lower side wefts. The

upper side warp and the warp binding yarn forms a palr and

are arranged vertically. On the upper side, two adjacent

upper side warps form knuckles by passing over one or two

upper side wefts. Between these knuckles, a warp binding

varn passes over one upper side weft to form another

knuckle, whereby knuckles are formed with the upper side

warp, the warp binding yarn and the other upper side warp

in this order over an upper side weft. The knuckle of the

binding yarn is formed so as not to protrude further than
the adjacent knuckles of the upper slde warps.

[0017] (2} There is also provided the industrial two-
layer fabric as described above 1in (1), the fabric may have,
in addition to the pair of a warp binding yarn and an upper
side warp, a pair of an upper side and lower side warps.

In this case, the upper side warp is woven with an upper

side weft and the lower side warp is woven with a lower

side weft.

[0018] (3) There is also provided the industrial two-

layer fabric as described above 1n (1) or (2), wherein the
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fabric has, on the upper side, an interweaving design 1in
which an upper side warp passes over and under one upper
side weft and an interweaving design in which an upper side
warp passes over and under two upper side wefts; and these
two warp designs are arranged alternately.

[0019] The industrial two-layer fabric of this invention

has, as constituent yarns, upper side warps to be woven

with upper side wefts and warp binding yarns for weaving

both the upper side wefts and lower side wefts. The upper
side warps and the warp binding yarns are arranged
vertically to constitute warp binding yarn pairs.

[0020] Although the upper side warps and the warp binding

varns are arranged vertically, the upper side warps are

woven with only the upper side wefts and the warp binding

varns are woven with both the upper side wefts and the

F

lower side wefts. This means that the upper side warps and

the warp binding yarns are not completely overlapped with
each other and actually they are misaligned.

[0021] The industrial two-layer fabric may have, 1n

addition to the warp binding yarn pairs, upper/lower warp
pairs composed of upper side warps to be woven with upper
side wefts and lower side warps to be woven with lower side
wefts.

[0022] Upper side warps each has a design 1n which it
passes over one or two upper side welts and then passes
under one or more upper side wefts, while warp binding

varns each has a design in which 1t passes over one upper
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side weft and then passes under at least one lower side
weft, thus weaving these wefts together. A knuckle formed
by a warp binding yarn on the upper side is arranged
between knuckles formed by two adjacent upper side warps.
[0023] The industrial two-layer fabric according to the
invention will hereinafter be described by comparing 1t
with that of the related art. FIG. 7 is a photograph

showing the upper side of the fabric of the invention and

FIG. 8 is a photograph showing the cross-section taken

along the warp of the fabric of FIG. 7. FIG. 3 18 a

F

the fabric of the

pr—
p—

photograph showing the upper side O:

related art and FIG. 10 i1s a photograph showing the cross-

section taken along the warp of the fabric.

[0024] In the fabric of FIG. 9, upper and lower fabric
layers are woven without a collapse 1in the design by
supplementing a portion of the upper side warp, which lacks
3 knuckle in successive weaving positions, with a knuckle

formed by a warp binding yarn (in the circle illustrated 1n

FIG. 9).

[0025] 1In fact, at a portion where a warp binding yarn

Forms a knuckle on the upper side, the upper side warp

forms an intersection so that they are arranged laterally

and therefore cannot completely exist on the side of the
upper side warp. This means that the mesh opening 1s
clogged compared with that of the other part. The knuckles
supplemented by the warp binding yarn align obliquely and

continuously so that there appears a clear boundary between
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lines y-y and z-z of FIG. 9 where mesh openings are wlde,
and between lines x-x and y-y of FIG. 9 where mesh openings
are tight and an obligque streak can be observed. They may
inevitably give obligue marks to paper upon dehydration.
[0026] 1In the related art, at a portion where the knuckle

of a warp binding yarn appears from the surface, the size

”
p—

ferent from that of the

of the mesh opening becomes di:

other mesh opening, whereby streaks inevitably appear. On

the other hand, a knuckle of a warp binding yarn B 1in the

present embodiment illustrated in FIG. 8 does not protrude

further from the surface side than the upper side warps,
though they are similar two-layer fabrics using warp
binding yarns. As a result, there are substantially no
mesh openings partially clogged with the knuckle. This
means that at a site where two continuous upper side warps
pass over one upper side weft, while lying side by side,
the upper side weft is drawn towards the lower side. A
warp binding yarn is caught at the center of the thus drawn
portion and forms a knuckle so that the warp binding vyarn

does not protrude to the surface side than the upper side

warp and does not appear at a position to fill the mesh
opening therewith. When the binding yarn 1is present at
this position, a dehydration route 1in the obligue direction
can be ensured so that no partial closing of the mesh

opening as observed in the related art occurs and marked

cffects such as uniform dehydration property and excellent

surface smoothness can be produced. Such a structure and
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function can be understood from the comparison between FIGS.

7 and 8 and FIGS. 9 and 10.

[0027] Further, comparison between FIG. 8 and FIG. 10 has

gre—

revealed that the warp binding yarn B of the invention

i1lustrated in FIG. 8 does not form an intersection with an

upper side warp and at the same time it does not protrude

"N

from the surface. On the other hand, the warp binding yarn

b of the related art illustrated in FIG. 10 appears and

protrudes from the surface of the fabric at a portion where
it passes over an upper side weft. This protrusion
adversely affects the surface smoothness.

[0028] With regard to this withdrawal, correction can be
made to some extent by changing weaving conditions such as

p—
p—

weaving tension or changing the kind of a wire material,

but intersection with an upper side warp cannot be avoided.
In the fabric of the related art, an upper side knuckle ot
a warp binding yarn sometimes withdraws and sometimes

protrudes, which adversely affects the surface smoothness.

[0029] In the upper side design, an upper side warp has a

p—

design in which it passes over one Or twO upper side wefts

and a knuckle formed by a warp binding yarn on the upper
side is sandwiched between knuckles formed by twoO upper
side warps adjacent to each other.

[0030] As a warp design, a 2/2 design in which a warp
passes over and under two upper side wefts may be arranged
successively or a 2/2 design in which a warp passes oOver

and under two upper side wefts and a 1/1 design in which a
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warp passes over and under one Upper side weft may be
arranged alternately. Alternate arrangement of two warp
designs in such a manner is preferred because it can bring
out the advantages of respective designs while negating the
disadvantages thereof. For example, the 1/1 design 1is
excellent in rigidity and stability because of many weaving

times, but the limit shooting count of wefts is small

because of frequent weaving times. Use of a small number

of wefts may lead to deterioration of fiber supporting

property and reduction in yield. On the other hand, the

number of weaving times is smaller in the 2/2 design than

in the 1/1 design so that the shooting count of wefts can

be increased, which however leads to a problem in rigidity.

[0031] It is possible to increase the shooting count anad

improve the rigidity by arranging these designs alternately.

[0032] Examples of other usable designs include

P
p—

successive arrangement of a 1/4-1/2 design in which a warp

passes over one upper side weft, under four upper side

wefts, over one upper side weft, and under two upper side
wefts: and successive arrangement of a design in which a
warp passes over one upper side weft, under three upper

side wefts, over two upper side wefts, and under two upper

side wefts. In any of them, a design in whilch an upper
side knuckle formed by a warp binding yarn passing over an
upper side weft is sandwiched between knuckles formed Dby

two upper side warps adjacent to each other.



CA 02686636 2009-11-30

Attorney Docket No. 15602-36

[0033] Warp binding yarns each has a design having two

portions, one portion passing over one upper side weft and
the other portion passing under at least one lower slde
weft. The position of a knuckle formed by a warp binding

varn passing over an upper side weft should be examined.

The closing of mesh openings cannot be prevented and the

characterigstic of the invention cannot be exhibited unless

prven
p—

an upper side knuckle of a warp binding yarn is located at

a proper position. Employment of a design in which a warp
binding yarn passes over two Or more upper side wefts may
make the distance of wefts uneven and a uniform dehydration

property cannot be attained because the wefts approach to

each other, though it depends on the design of an upper
side warp.

[0034] With regard to the lower side design, a warp
binding yarn is woven with a lower side weft to form at
least a part of the lower side design. When the fabric has

2 lower side warp, the warp binding yarn and the lower side

warp are preferably woven with the lower side weft to form

a regular lower side design. Alternatively, the warp

binding yarn may be used not for the formation of the lower

side design but as a simple binding yarn. A lower side
weft having a long crimp structure 1s preferred, depending

on the intended use of the resulting fabric. A lower side

weft may have a design in which 1t passes over two Warps

and passes under six warps to form a long crimp structure
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or a ribbed weave design in which two warps form a plailn
weave, while being laid in parallel.
[0035] Yarns to be used for the industrial two-layer

fabric of the invention may be selected depending on the

-

using purpose. Examples of them include, in addition to
monofilaments, multifilaments, spun yarns, finished yarns
subjected to crimping or bulking such as so-called textured
varn, bulky yarn and stretch yarn, and yarns obtained by
intertwining them. As the cross-section of the yarn, not
only circular form but also square or short form such as

stellar form, or elliptical or hollow form can be used.

The material of the varn can be selected freely and usable

examples of it include polyester, polyvamide, polyphenylene
sulfide, polyvinylidene fluoride, polypropylene, aramid,
polyether ether ketone, polyethylene naphthalate,
polytetrafluoroethylene, cotton, wool and metal. Of course,
yvarns obtained using copolymers or incorporating or mixing
rhe above-described material with a substance selected

depending on the intended purpose may be used.

[0036] Various materials can be used for a papermaking

wire. As upper side warps, lower side warps, warp binding

varns, and upper side wefts, 1t 1s usually preferred to use

polyester monofilaments having rigidity and excellent size

stability. As lower side wefts required tO have wear

resistance, those obtained by alternately arranging

polyester monofilaments and polyamide filaments are
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preferred, because interweaving them is effective for
improving wear resistance while maintaining rigidity.
[0037] With regard to the diameter of constituent yarns,

upper side wefts have preferably a smaller diameter than

lower side wefts from the standpoint of surface smoothness

and fiber supporting property. The diameter of warps can
be selected as needed. All the warps may have an equal
diameter or the diameter of lower side warps may be made
greater than that of other warps. The diameter may be
selected as needed.

[0038] The industrial two-layer fabric according to the
invention can keep a uniform dehydration property
throughout the fabric without closing the mesh openings
with a binding varn and at the same time, can have

excellent surface smoothness.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 is a design diagram illustrating the

complete design of Embodiment 1 according to the invention;

[0040] FIG. 2 is a design diagram illustrating the

complete design of Embodiment 2 according to the invention;

[0041] FIG. 3 is a design diagram illustrating the

complete design of Embodiment 3 according to the invention;

[0042] FIG. 4 is a design diagram illustrating the

complete design of Embodiment 4 according to the invention;

[0043] FIG. 5 is a design diagram illustrating the
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[0044] FIG. 6 is a design diagram illustrating the

complete design of Embodiment 6 according to the invention;

[0045] FIG. 7 is a photograph showing the upper side

p—
fp—

surface of a fabric according to the invention;

[0046] FIG. 8 is a photograph showing the cross-section
taken along a warp of the fabric according to the
invention;

10047] FIG. 9 is a photograph showing the upper side

F
p—

surface of a fabric according to the related art; and

[0048] FIG. 10 is a photograph showing the cross-section

taken along a warp of the fabric according to the related

art of FIG. 9.

[0049] Description of Reference Numerals and Signs

[0050] 1u, 2u ... upper side warp

[0051] 2d, 4d ... lower side warp

[0052] B, b, 1B, 3B ... warp binding yarn
[0053] 1’u, 2'u ... upper side weft

[0054] 1’d, 3'd ... lower side weft

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0055] The embodiments of the invention will hereinafter
be described referring to accompanying drawlings.

[0056] FIGS. 1 to 6 are design diagrams illustrating

examples of the present invention.
[0057] The term “design diagram” as used herein means a

minimum repeating unit of a weave pattern (which may also



CA 02686636 2009-11-30

Attorney Docket No. 15602-36

be called “complete design”). The whole weave pattern 18
formed by connecting this complete design longitudinally
and latitudinally. In the design diagram, warps are
indicated by Arabic numerals, for example 1, 2 and 3. Warp
binding yarns for weaving upper and lower welts are
indicated by Arabic numerals with “B”, upper side warps are

indicated by Arabic numerals with “u”, and lower side warps

are indicated by Arabic numerals with “d”. 1In the design
diagram, warps with the same number form a pair. An upper
side warp “u” and a warp binding yarn “B” constitutes a
warp binding yarn pair and an upper side warp “u” and a
lower side warp “d” constitute an upper/lower warp pailr.

[0058] Wefts are indicated by Arabic numerals with a

prime, for example, 1', 2' and 3'. Upper side wefts and
lower side wefts are arranged vertically but upper side

wefts sometimes do not have lower side wefts thereunder,

which depends on an arrangement ratio. Upper side wefts

are indicated by Arabic numerals with “u” and lower side

F

wefts are indicated by Arabic numerals with “d”, ror

"
p—

example 1'u, 2'd. In the fabric orf the related art

illustrated in FIG. 10, warp binding yarns are indicated Dby
\\bH .

[0059] In these design diagrams, a mark “x” indicates that

an upper side warp (u) lies over an upper side weft to form

a knuckle: a mark “07 indicates that a lower side warp (d)

1ies under a lower side weft to form a knuckle. A mark

we” indicates that a warp binding yarn (B) lies over an
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upper side weft to form a knuckle; and a mark “Or indicates

that the warp binding yarn (B) lies under a lower side weft

to form a knuckle.

[0060] In the design diagrams, yarns are vertically

overlapped precisely. They are however illustrated as such

-

for convenience of drawing and misalignment sometimes
occurs 1n the actual fabric.

[0061] (Embodiment 1)

[0062] FIG. 1 is a design diagram of a fabric of
Embodiment 1 according to the invention. The fabric 1s a
16-shaft one in which warp binding yarn pairs (1, 3, 5, and

7) composed of an upper side warp (u) and a warp binding

varn (B) and upper/lower warp pairs (2, 4, 6, and 8 )
composed of an upper side warps (u) and a lower side warps

(d) have been arranged alternately. Upper side weflts and

lower side wefts are arranged at a 2:1 ratio.

[0063] Upper side warps each has a 2/2 design and a 1/1

design alternately. In the former one, upper side warps 1lu,
3u, 5u and 7u pass over and under two upper side wefts,

while upper side warps 2u, 4u, 6u and 8u pass over and

under one upper side weft. Between two knuckles formed by

two adjacent upper side warps passing over one Or two Upper

side wefts, a warp binding yarn forms a knuckle passing

over one upper side weft at the position shown with a mark

“e.” In the present embodiment, a warp binding yarn forms

a weaving portion between one of the knuckles of the upper

side warps 1lu, 3u, 5u, and 7u each having a 2/2 design and
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one of the knuckles of the upper side warps 2u, 4u, 6u, and
8u each having a 1/1 design.

[0064] Described specifically, the fabric of this

upper side warp lu has formed Dy passing over two upper

side wefts 11’u and 12’u and a knuckle that the upper side

the upper side weft 12’u, a warp binding yarn 1B forms a

knuckle over the upper side weft 12’u. From the standpolnt

gr—

of its design, the knuckles of the upper side warp lu, the

warp binding yarn 1B, and the upper side warp 2u are formed
:n the order of mention on the upper side weft 12'u. It 1is
however to be noted that due to the design in which the two
adjacent upper side warps lu and 2u pass OVer the upper
side weft 127'u, the upper side weft 12’u lies therebelow
between the knuckles and the warp binding yarn 1B Iforms a
weaving portion at the center between the knuckles so that
the knuckle of the warp binding yarn does not protrude oOr
project to a position equal 1in height to the upper side

warps 1lu and 2u and the knuckle exists below the upper side

warps 1lu and 2u (refer to FIG. 8). In other words, the

degree of projections of the knuckles formed by the warp

binding yarns on the upper surtace of the fabric 1s lower

rhan that of the knuckles formed by the upper side warps on

the upper surface of the fabric.

[0065] After the warp binding yarn is woven with the

upper side weft, it goes to the lower layer and 1s woven
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with two separate lower side wefts, whereby the upper layer

fabric and the lower layer fabric are connected to each

other.

[0066] In the lower layer, a lower side warp and a warp

binding yarn are woven with a lower side weft to form a
lower layer design. On the lower side, the warp binding
varn functions as a lower side warp and forms its design.
[0067] Warps on the lower side each has a 1/4-1/2 design.
It passes, together with right and left warps adjacent
thereto, under the same lower side weft and therefore forms
a zigzag design in which the warp snakes from side to side
to form a weaving portion. This design improves rigidity
in the oblique direction. Lower side wefts each has a
design in which it passes over two warps and then passes

under six warps to form a long crimp. The lower side wetts

cach has a design having excellent wear resistance in which
it passes over two warps and then forms a long crimp
corresponding to s1x warps.

[0068] The fabric of Embodiment 1 has, on the upper side,

2 structure in which an upper side warp (such as 1lu or 3u)

having an interweaving design in which 1t passes over and

under two upper side wefts and an upper side warp (such as

2u or 4u) having an interweaving design in which 1t passes

over and under one upper side weft are arranged alternately.

[0031]

[0069] (Embodiment 2)
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[0070] FIG. 2 is a design diagram of a fabric according

g—

o Embodiment 2 of the invention. Similar to Embodiment 1,

warp binding yarn pairs and upper/lower warp pairs are

arranged alternately. Upper side warps each has a 2/2

design and a warp binding yarn forms a weaving portion (+¢)

between knuckles of two upper side warps adjacent to each

other.

[0071] (Embodiment 3)

[0072] FIG. 3 is a design diagram of a fabric according

ro Fmbodiment 3 of the invention. Similar to Embodiment 1,
an upper side warp has a 1/1 design and a 2/2 design

arranged alternately. An arrangement ratio of warp binding

varns is smaller than that of the above embodiment. Even
at such an arrangement ratio, however, due to binding with

a machine-direction yarn on which a tension 1is applied,

rhere is no fear of occurrence of internal wear or peeling

which will otherwise occur as a result of loosening of a

binding force between upper and lower layers. A lower side
weft has two designs arranged alternately, that 1s, a

design in which it passes over TwO warps, under two warps,

over one warp, and under three warps and a design in which

it passes over two warps and under LwO Warps.

(0073] The fabric according to Embodiment 3 has, on the

upper side, a structure in which an upper side warp (such
as 2u or 4u) having an interweaving design in which 1t
passes over and under twoO upper side wefts and an upper

side warp (such as 1lu or 3u) having an interweaving design
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in which it passes over and under one upper side weft are
arranged alternately.

[0074] (Embodiment 4)

[0075] FIG. 4 is a design diagram of a fabric according

to Embodiment 4 of the invention. An upper side warp has a
1/4-1/2 design in which it passes over one upper side wetlt,
under four upper side wefts, over one upper side wert, and
under two upper side wefts. On the lower side layer, two
adjacent warps, which are laid parallel, pass over and
under the same lower side weft. Lower side wefts each has

a design in which 1t passes over two warps and under siX

warps to form a long crimp.

[0076] (Embodiment 5)

g—
—

[0077] FIG. 5 is a design diagram of a fabric according

ro Fmbodiment 5 of the invention. An upper side warp has a

2/2-1/3 design in which it passes over twO upper side wefts,

under two upper side wefts, over one upper side weft, and

i

under three upper side wefts. The upper side layer has a

design in which two adjacent warps, which are laid parallel,

pass over and under the same lower side weft. Lower side

wefts each has a design in which 1t passes over twoO Warps

and under six warps to form a long crimp.

[0078] (Embodiment 6)

[0079] FIG. 6 is a design diagram of a fabric according

ro Embodiment 6 of the invention. Upper slde warps are

each composed of two designs similar toO Embodiment 1. 1In

rhis embodiment, all the warps constitute warp binding yarn
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pairs and there exists no lower side warp. Such a

structure poses no problem.

[0080] Warps on the lower side each has a 1/4-1/2 design

and form a zigzag design similar to that of Embodiment 1.
Lower side wefts each has a design in which 1t passes over
two warps and passes under six warps to form a long crimp.
[0081] The fabric of Embodiment 6 has a structure 1n

which an upper side warp (such as 1u or 3u) having an

interweaving design in which it passes over and under two

upper side wefts and an upper side warp (such as 2u or 4u)
having an interweaving design in which it passes over and

under one upper side weft are arranged alternately.
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VHAT IS CLAIMED IS:

1.  An industrial two-layer fabric having an upper

side and a lower side comprising upper side warps woven

with upper side wefts and warp binding yarns woven wilth

"l

bhoth upper side wefts and lower side wefts, wherein each orf

-he warp binding yarns forms a pailr arranged vertically

with the upper side warp, the fabric further comprising 1n

A repeating unit:

5 first knuckle on the upper side formed by the warp

P

H~>inding yarn that passes over one of the upper side weflts;

second knuckles on the upper side formed by Two

adjacent upper side warps that pass over the one of the

apper side wefts;

wherein the first knuckle is formed between the two

second knuckles whereby the first knuckle protrudes lower

than the second knuckles.

5> The industrial two-layer fabric according to
Claim 1, wherein the first knuckle 1is formed by the warp

binding varn that passes over the one of the upper side

wefts and another upper side weft which 1is arranged

adjacent to the one of the upper side wefts.

3 The industrial two-layer fabric according to
Claim 1, wherein at least one of the second knuckles 1s
formed by the upper side warp that passes over the one of

the upper side wefts and another upper side weft which 1is
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arranged adjacent to the one of the upper side wefts.

4. The 1ndustrial two-layer fabric according to
Claim 1, further comprising palirs arranged vertically of
upper side warps woven with upper side wefts and lower side

warps woven with lower side wefts.

5. The industrial two-layer fabric according to
2laim 1, wherein the fabric comprises, on the upper side, a
first upper side warp that passes over one upper side weft
hen passes under another upper side weft alternately and a
second upper side warp that passes over two upper side
wefts then passes under two upper side wefts alternately,
wherein the first upper side warp and the second upper side

warp are arranged alternately.
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