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Description
BACKGROUND OF THE INVENTION
Field of the invention

[0001] The present invention relates to a joining loop
structure of an industrial multilayer fabric for preventing
exposure of lower side warps from the surface of the
fabric, in particular, a joining structure of an airlaid mul-
tilayer fabric.

Description of the Related Art

[0002] As industrial fabrics, many fabrics, forexample,
paper manufacturing fabrics such as a paper making fab-
ric and a paper making canvas, nonwoven cloth manu-
facturing fabrics, sludge dewatering fabrics, building ma-
terial manufacturing belts, and conveyor belts have here-
tofore been known. At present, these industrial fabrics
are processed as endless ones and used after attached
to individual machines such as a paper making machine
and a dehydrator.

[0003] Examples of a method of obtaining an endless
industrial fabric by processing include a method of con-
necting both ends of an industrial fabric by weaving, a
method of engaging loops formed on both ends by using
the warp of the industrial fabric itself with each other and
inserting a joining core wire through a common hole of
these loops, a method of engaging spiral loops installed
at both ends of the industrial fabric with each other and
inserting a core wire through these loops, and a method
called clipper lacing, in which metal hooks attached to
both ends of the fabric are engaged with each other and
then, a core wire is inserted through the resulting hooks.
These known methods are employed, depending on their
intended use.

[0004] Particularly, in the method of engaging loops
formed at both ends of anindustrial fabric with each other,
thereby obtaining an endless fabric, an endless fabric or
a disjoined fabric can be made freely by inserting or ex-
tracting the joining core wire. If an endless fabric or a
disjoined fabric can be made freely, it is possible to ex-
tend the disjoined fabric between rollers of a device and
then make the fabric endless while having it between
rollers. Thus, using this method enables very easy and
efficient attachment of the fabric to the device.

[0005] For example, the device can be operated after
an old used industrial fabric attached to the device is
formed to have ends and one end of a new industrial
fabric to be attached is joined to one end of the old fabric.
The industrial fabric is moved and extended between the
rollers of the device and after confirmation that the fabric
is moved around and entirely extended, the old industrial
fabric is removed and thus, the new industrial fabric can
be attached in an endless manner.

[0006] On the other hand, in the method of joining both
ends of an industrial fabric by weaving, by which an end-
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less or disjoined industrial fabric cannot be formed freely,
a so-called cantilever system should be employed. In this
system, the rollers of the device are supported on one
side, supports and other obstacles are removed from the
other side, and the industrial fabric is inserted and ex-
tended in a width direction from one side of the device.
However, using the cantilever systemfor joining has such
a disadvantage as an increase in the manufacture cost
of the machine, because the machine itself requires a
special structure for attaching or removing the fabric. In
addition, disadvantages such as increase in the size of
the device and requirement of a wide space for installing
the device have also been pointed out. Moreover, when
a very heavy or long industrial fabric is used, the system
is unsuited because it is difficult to insert the fabric.
[0007] The above-described cantilever system is
therefore not employed now in most cases excluding pa-
per making fabrics used in the paper making section of
a paper making machine in which surface smoothness
is regarded as very significant. As the method of forming
an endless fabric, a method of forming a spiral loop or a
metal hook at the end portion which method permits for-
mation of the fabric in a disjoined form again is employed.
[0008] In the above-mentioned method, however, a
spiral wire or metal hook made of a material utterly dif-
ferent, in structure or materials, from a yarn constituting
an industrial fabric should be attached. Even if a loop is
formed, the loop formation portion differs from a normal
portion and the loop protrudes from the end portion. Thus,
the structure of a joining portion is completely different
from that of the normal portion.

[0009] As the two-layer fabric for nonwoven cloth de-
scribed in Japanese Patent Application No. 2011-87484,
industrial double-layer fabrics obtained by binding an up-
per side fabric and a lower side fabric with a binding yarn
are known. Such a fabric is used in the manufacturing
method of a nonwoven cloth so that different yarns are
used for the upper side fabric and the lower side fabric,
respectively. Described specifically, in the double-layer
fabric for nonwoven cloth described in Japanese Patent
Application No. 2011-87484, the upper side fabric is
made of a fluorine-based resin to prevent fouling and the
lower side fabric is made of a general yarn such as pol-
yethylene terephthalate (PET) to satisfy requirements in
physical properties such as rigidity.

[0010] When aloop is formed as a joining structure of
both ends of such an industrial fabric, a difference in the
structure between the loop formation portion and the nor-
mal portion becomes a problem. In the case of Japanese
Patent Application No. 2011-87484, since the loop for-
mation portion should be made of a yarn such as PET
stronger than a fluorine-based resin, the loop is formed
with the lower side warp. In the loop formation portion,
however, the lower side warp made of PET or the like is
exposed from the surface, which deteriorates the effect
and advantage of the upper side fabric made of a fluorine-
based resin to prevent fouling.

[0011] As the joining portion described in Japanese
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Patent No. 3938817, on the other hand, a joining loop
structure in which a loop formation portion is positively
hided with an upper side weft is known. An object of the
invention described in Japanese Patent No. 3938817
which is related to a joining loop, however, is to form the
loop formation portion and the normal portion without
causing a significant difference between them. No con-
sideration is given to prevent exposure of the lower side
fabric from the surface so that this invention has the dis-
advantage that the lower side warp constituting the loop
is exposed from the surface.

SUMMARY OF THE INVENTION

[0012] The invention has been made in view of the
above-mentioned problems and an object of the inven-
tion is to provide a joining structure of an industrial mul-
tilayer fabric capable of preventing exposure of both a
loop formation portion and a yarn constituting a lower
side fabric from the surface of the fabric, though ajoining
method employed here forms joining loops capable of
freely forming an endless or disjoined fabric and at the
same time, engaging the loops with each other to make
the fabric endless.

[0013] Another object of the invention is to provide a
joining structure of an industrial multilayer fabric capable
of reinforcing the joining strength of the industrial multi-
layer fabric at the loop formation portion and preventing
extension of the loop formation portion.

[0014] Thejoiningloop of the industrial multilayer fabric
according to the invention has a structure preventing ex-
posure of a lower side fabric from the surface of the fabric.
The joining loop structure according to the invention is
characterized in that it employs the following structure in
order to overcome the problems of the related art.
[0015] A joining loop structure of an industrial multilay-
er fabric is obtained by forming, at both end portions of
a disjoined industrial multilayer fabric having wefts and
warps arranged in layers, joining loops by folding back
some or all the end portions of warps and joining the both
end portions. A core wire is inserted into a common hole
of the joining loops formed by engaging the joining loops
at the both end portions of the fabric. The joining loop
structure is also formed by leaving at least one surplus
or remaining upper side weft at the both end portions of
the industrial multilayer fabric and removing a weft locat-
ed below the remaining upper side weft to form a space
for the common hole of the joining loops. The common
hole of the joining loops is formed by folding back all or
some of lower side warps at one end portion or both end
portions of the industrial multilayer fabric and interweav-
ing the folded-back warps in a normal portion of the fabric.
The folded-back warps are not necessary interwoven
with the remaining upper side weft. The common hole of
the joining loops through which the core wire is inserted
is formed below the remaining upper side weft.

[0016] The joining loop structure may contain three
common holes of joining loops through each of which a
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core wire is inserted. One of the three common holes
may be obtained by leaving two upper side remaining
wefts at the both end portions of the industrial multilayer
fabric, forming the one common hole of upper-side joining
loops between the two upper side remaining wefts of the
both ends, and folding back all or some of upper side
warps at the both end portions of the industrial multilayer
fabric and interweaving the folded-back warp in a normal
portion without interweaving with a lower side weft. Two
of the three common holes may be formed by engaging
lower-side joining loops after removal of lower side wefts
located below the two upper side remaining wefts. The
two common holes of the lower-side joining loops are
formed by folding back all or some of lower side warps
at both end portions of the industrial multilayer fabric and
interweaving the folded-back warps in a normal portion
of the fabric without interweaving with the upper side re-
maining wefts.

[0017] The industrial fabric may be a double-layer fab-
ric obtained by binding an upper side fabric and a lower
side fabric with a weft binding yarn.

[0018] A yarn constituting the upper side fabric may be
made of a fluorine resin and a yarn constituting the lower
side fabric may be made of a yarn different from that
constituting the upper side fabric.

[0019] The industrial fabric may be an airlaid multilayer
fabric.
[0020] The joining loop structure of an industrial mul-

tilayer fabric according to the invention can prevent ex-
posure of both a loop formation portion and a lower side
fabric from the surface of the fabric, though in this struc-
ture, joining loops of a fabric capable of freely changing
the fabric to an endless one or disjoined one are formed
and at the same time, these loops are engaged with each
other to make the fabric endless.

[0021] Moreover, the joining loop structure according
to the invention produces excellent effects of reinforcing
the joining strength of the industrial multilayer fabric at
the loop formation portion and preventing extension of
the loop formation portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a conceptual diagram showing a join-
ing loop according to Embodiment 1 of the invention;
[0023] FIG. 2 is a cross-sectional view, taken along a
warp, showing a weave pattern of Embodiment 1;
[0024] FIG. 3 is a cross-sectional view of warps con-
stituting a repeating unit, in the width direction, of a joining
portion in Embodiment 1;

[0025] FIG. 4 is a cross-sectional view of warps con-
stituting a repeating unit, in the width direction, of a joining
portion in Embodiment 1;

[0026] FIG. 5 is a cross-sectional view of warps con-
stituting a repeating unit, in the width direction, of a joining
portion in Embodiment 1;

[0027] FIG. 6 is a cross-sectional view of warps con-
stituting a repeating unit, in the width direction, of a joining
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portion in Embodiment 1;

[0028] FIG. 7 is an upper-side plan view of the joining
portion formed with the warps shown in from FIG. 3 to
FIG. 6;

[0029] FIG. 8 is a lower-side plan view of the joining
portion formed by the warps shown in from FIG. 3 to FIG.
6;

[0030] FIG. 9is a conceptual diagram showing a join-
ing loop according to Embodiment 2 of the invention;
[0031] FIG. 10is a cross-sectional view of warps con-
stituting arepeating unit, in the width direction, of ajoining
portion in Embodiment 2;

[0032] FIG. 11 is a cross-sectional view of warps con-
stituting arepeating unit, in the width direction, of ajoining
portion in Embodiment 2;

[0033] FIG. 12is a cross-sectional view of warps con-
stituting arepeating unit, in the width direction, of ajoining
portion in Embodiment 2;

[0034] FIG. 13 is a cross-sectional view of warps con-
stituting arepeating unit, in the width direction, of ajoining
portion in Embodiment 2;

[0035] FIG. 14 is an upper side plan view of an indus-
trial multilayer fabric having the joining loop shown in
FIG. 9; and

[0036] FIG. 15is alower side plan view of an industrial
multilayer fabric having the joining loop shown in FIG. 9.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0037] The joining loop structure of an industrial mul-
tilayer fabric according to the invention will hereinafter
be described and next, embodiments of the joining loop
structure of an industrial multilayer fabric according to
the invention will be described in detail referring to draw-
ings.

[0038] Inthejoining loop structure of an industrial fabric
according to the invention, a loop formation portion is
formed by leaving at least one upper side weft at the end
of the fabric and removing a lower side weft below the
remaining upper side weft. In the loop formation portion,
all or some of upper side warps at one side end or both
side ends of the fabric are folded back into loops and the
resulting loops are each interwoven with a lower side
weft as needed to form joining loops. A plurality of the
resulting loops is engaged with each other to form, below
the upper side weft, a common hole in the joining loop
structure for inserting therethrough a core wire.

[0039] When the above-mentioned constitution is em-
ployed, an upper side weft is present, as in the normal
portion, on the upper side of the common hole formed
by engaging joining loops with each other, that is, on the
upper-layer surface of the joining so that neither joining
loop nor lower side warp placed on the lower surface side
is exposed from the surface of the fabric.

[0040] The term "joining loop" as used herein means
a loop that forms a common hole for inserting there-
through a core wire or the like and does not only mean
a folded-back warp having only a function of holding a
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weft at the end. In addition, the loop formation portion is
placed at a site which is below the remaining upper side
weft and from which a lower side weft has been removed.
It is formed at this site with a lower side warp.

[0041] The term "normal portion" in the joining loop
structure of an industrial multilayer fabric according to
the invention is a portion of the fabric which is not a joining
portion.

[0042] The warp which has been folded back to form
a loop is interwoven in the normal portion where a warp
adjacent to the folded-back warp should be present and
butted to the adjacent warp which has been cut at a prop-
er portion in the normal portion. This means that a pair
of two warps constitutes a loop, but the invention is not
limited thereto. A warp folded back to form a loop may
be interwoven with a warp portion which is not adjacent
but distant from the warp or may be interwoven between
two warps adjacent to each other. Even if a warp not
constituting a loop is contained, weaving may be carried
out similarly. A warp not constituting a loop may only be
cut in the middle or end of the normal portion without
folding it back.

[0043] In another embodiment according to the inven-
tion, at both ends of an industrial multilayer fabric, wefts
located below two upper side wefts are removed to leave
only these two upper side wefts and a common hole of
upper side joining loops is formed between these two
upper side wefts. The common hole of the upper side
joining loops is formed by folding back all or some of
upper side warps at both ends of the industrial multilayer
fabric and weaving the folded-back warp in the normal
portion without weaving with a lower side weft. Moreover,
two common holes of lower side joining loops are formed
by removing wefts located below these two upper side
wefts. These two common holes are formed by folding
back all or some of lower side warps at both ends of the
industrial multilayer fabric and interweaving the folded-
back warps in the normal portion without weaving with
the remaining upper side weft. Therefore, the constitution
according to the another embodiment is characterized
by that three common holes of joining loops through
which a core wire is to be inserted are formed between
and below the remaining upper side wefts.

[0044] When the above-mentioned constitution is em-
ployed, the upper side weft and the upper side joining
loop are present on the upper side of the common hole
formed by engaging the joining loops with each other,
that is, on the upper surface of the joining portion so that
neither the joining loop nor the lower side warp placed
on the lower surface side appears from the surface of
the fabric.

[0045] In addition, by forming the joining loops on the
upper surface side, it is possible to form a joining loop
structure also on the upper surface side by hanging a
part of the warp at one end of the fabric on the core wire
inserted in the upper side joining loop and then folding it
back and hanging a part of the warp at the other end of
the other fabric on the upper side joining loop and then
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folding it back.

[0046] Moreover, the upper side joining loops have
therebelow two common holes of the lower side joining
loops. By forming two lower side joining loops, inserting
two core wires therein respectively, folding back some
or all of warps at one end of the fabric while hanging them
on two core wires, and folding back some or all of warps
at the other end of the fabric while hanging them on two
core wires, it is possible to improve the joining strength
at the loop formation portion of the industrial multilayer
fabric and as a result, prevent extension of the loop for-
mation portion.

[0047] The warp which has created a loop and folded
back is conventionally interwovenin the site of the normal
portion where an adjacentwarp is to be placed and butted
to a warp adjacent thereto which has been cut at an ap-
propriate portion of the normal portion. This means that
two warps constitute one loop as a pair. The invention is
not limited to it, but a warp which has formed a loop and
folded back may be interwoven in a warp portion which
is not adjacent to but distant from the folded-back warp
or may be interwoven between two warps adjacent to
each other. Even if a warp not constituting a loop is con-
tained, it may be interwoven similarly. Incidentally, it is
only necessary to cut the warp not constituting a loop in
the middle or end of the normal portion without folding it
back.

[0048] The industrial fabric equipped with the joining
loop of the invention can be formed without exposing, at
the loop joining portion, yarns other than those of the
upper side fabric from the surface even if the upper side
fabric and the lower side fabric are constituted with re-
spectively different yarns.

[0049] For example, in the fabric structure shown in
Patent Document 2, warps constituting a loop at the loop
portion are exposed from the surface of the fabric. In an
industrial fabric whose upper side fabric has been con-
stituted with a fluorine-based resin having an antifouling
property as shown in Japanese Patent Application No.
2011-87484, on the other hand, a lower side warp at the
loop portion is exposed from the surface of the fabric and
therefore, a yarn with a low antifouling property only at
this portion is exposed from the surface of the fabric. This
industrial fabric is therefore not suited from the standpoint
of the antifouling property which industrial fabrics should
achieve.

[0050] When the joining loop structure shown in this
invention is employed, even in an industrial fabric using
yarns with respectively different materials for the upper
side fabric and the lower side fabric, a loop portion can
be formed withoutimpairing the function of the upper side
fabric because even in the loop formation portion, lower
side warps are not exposed from the surface of the fabric
and upper side warps and upper side wefts, and in some
cases, upper side joining loops are present.

[0051] As the fabric structure for which the joining loop
of the invention is used, a 2-ply warp 2-ply weft fabric
obtained by joining, with a weft binding yarn, an upper
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side fabric composed of an upper side warp and an upper
side weft and a lower side fabric composed of a lower
side warp and a lower side weft and a 2-ply warp 2.5-ply
weft fabric obtained by joining, with a weft binding yarn,
an upper side fabric composed of an upper side warp,
an upper side weft, and an upper side floating yarn and
a lower side fabric composed of an upper side warp and
a lower side wetft. It is needless to say that when there
is at least an upper side fabric, another multilayer woven
structure may be employed.

[0052] A yarn to be used for the fabric of the invention
may be selected freely depending on the properties
which industrial fabrics are desired to have and no par-
ticular limitation is imposed on it. Examples include, in
addition to monofilaments, multifilaments, spun yarns,
finished yarns subjected to crimping or bulking such as
so-called textured yarn, bulky yarn, stretch yarn, and Tas-
lan yarns, and yarns obtained by intertwining them. As
the cross-section of the yarn, not only circular shape but
also square shape, short shape such as stellar shape,
flat shape, elliptical shape, or hollow shape can be used.
The material of the yarn can be selected freely and usable
examples of it include polyester, nylon, polyphenylene
sulfide, polyvinylidene fluoride, polypropylene, aramid,
polyether ether ketone, polyethylene naphthalate, cot-
ton, wool and metal. Of course, yarns obtained using
copolymers or incorporating or mixing the above-de-
scribed material with a substance selected depending on
the using purpose may be used. In particular, it is pre-
ferred to use, as the upper-layer weft, flexible yarns with
a great apparent diameter such as spun yarns, finished
yarns subjected to crimping or bulking, or Chenille yarns
because using such yarns facilitates covering the upper
layer surface therewith and reduces a difference between
the normal portion and the joining portion to a negligible
degree when viewed from the upper layer side.

[0053] Although ayarn to be used in the invention may
be selected depending on its intended use, examples of
it include, in addition to monofilaments, multifilaments,
spun yarns, finished yarns subjected to crimping or bulk-
ing such as so-called textured yarn, bulky yarn, and
stretch yarn and yarns obtained by intertwining them. As
the cross-section of the yarn, not only circular shape but
also square shape, short shape such as stellar shape,
elliptical shape, or hollow shape can be used. The ma-
terial of the yarn can be selected freely and usable ex-
amples of itinclude polyester, polyamide, polyphenylene
sulfide, polyvinylidene fluoride, polypropylene, aramid,
polyether ether ketone, polyethylene naphthalate, poly-
tetrafluoroethylene, cotton, wool and metal. Of course,
yarns obtained using copolymers orincorporating or mix-
ing the above-described material with a substance se-
lected depending on the using purpose may be used. In
general, as yarns constituting a fabric for nonwoven cloth,
polyester monofilaments having rigidity and excellent di-
mensional stability are preferably used.

[0054] Moreover, when the industrial fabric of the in-
vention is used as an airlaid fabric, it is preferred to use
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a yarn made of a fluorine resin for upper side warps,
upper side wefts, and upper side floating yarns that con-
stitute the upper side fabric, and in some cases a core
wire to be inserted through the upper side joining loop.
As the fluorine resin, a composite resin containing fluo-
rine having a high antifouling property may be used. For
example, at least one selected from polytetrafluoroeth-
ylene resin (PTFE), tetrafluoroethylene-hexafluoropro-
pylene copolymer (FEP), tetrafluoroethylene-perfluor-
ovinyl ether copolymer (PFA), polyvinylidene fluoride
(PVDF), ethylene-tetrafluoroethylene copolymer (FT-
FE), and ethylene-chlorotrifluoroethylene copolymer
(ECTFE) is preferred. In particular, ETFE is suited from
the standpoint of antifouling property and cost.

[0055] Itis more preferred to incorporate a silicon resin
in a fluorine resin raw material (water dispersion) in ad-
vance from the standpoint of flexibility. When a pigment
is added in advance to a fluorine resin raw material (water
dispersion), the color of the fabric surface can be
changed as desired.

[0056] Furthermore, the industrial fabric having joining
loops according to the invention is preferably a double
layer fabric obtained by binding an upper side fabric and
a lower side fabric with a weft binding yarn.

[0057] Forexample, when an upper side fabric is made
of a fluorine resin or the like, a binding yarn can be made
of a yarn, such as PET, having higher strength than that
a fluorine-based resin. When a weft binding yarn is used
as the binding yarn, internal binding in which no binding
yarn is exposed from the surface can be employed. This
means that it can prevent exposure of a yarn such as
PET from the surface of the upper side fabric formed only
of a fluorine resin or the like and thus, can produce a
greater effect.

[0058] Moreover, an on-stack structure obtained by in-
terweaving an upper side warp with a lower side warp
and an upper side weft with a lower side weft while placing
the upper one and the lower one vertically can be em-
ployed. When such an on-stack structure is employed,
adhesion of fibers to a lower side fabric can be prevented
more efficiently by an upper side fabric and a fabric hav-
ing an improved antifouling property can be provided.
[0059] Embodiments of the invention will next be de-
scribed referring to drawings.

Embodiment 1

[0060] FIG. 1 is a conceptual diagram showing one
embodiment of the joining loop of the invention. In FIG.
1, all the warps of a complete design are shown. A fabric
structure using the joining loop of the invention is a 2-ply
warp 2.5-ply weft fabric obtained by joining, with a weft
binding yarn, an upper side fabric composed of upper
side warps 3, 4, 7, and 8, upper side wefts, and upper
side floating yarns and a lower side fabric composed of
lower side warps 5, 6, 9, 10 and lower side wefts.

[0061] At a portion where both ends of the fabric have
been butted, respective upper side wefts 1 and 2 at both
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ends respectively are left and a loop formation portion is
formed at a site where lower side wefts below them are
removed. As shown in FIG. 1, the remaining upper side
weft 1 corresponds to an upper side weft which has been
left at the right end portion A and the remaining upper
side weft 2 corresponds to an upper side weft which has
been left at the left end portion B.

[0062] FIG. 2is a cross-sectional view of warps show-
ing the warp pattern of the end portions A, B and normal
portion C of the fabric according to the present embodi-
ment shown in FIG. 1. As shown in FIG. 2, according to
the weave pattern of the present embodiment, an upper
side warp goes over two upper side wefts and one upper
side floating yarn 15 and goes under two upper side
wefts, three upper side floating yarns, and one weft bind-
ing yarn 16. It has been found from FIG. 2 that a lower
side warp goes over two lower side wefts and one weft
binding yarn 16 and goes under two upper side wefts and
three weft binding yarns 16.

[0063] FIGS. 3 to 6 are cross-sectional views of warps
constituting a repeating unit, in a weft direction, of a join-
ing portion in which the joining loop of the present em-
bodiment has been formed.

[0064] Described specifically, FIG. 3 shows the inter-
woven state of the upper side warps 3 and 4 with wefts;
FIG. 4 shows theinterwoven state of the lower side warps
5 and 6 with wefts; FIG. 5 shows the interwoven state of
the upper side warps 7 and 8 with wefts; and FIG. 6 shows
the interwoven state of the lower side warps 9 and 10
with wefts. The interwoven states shown in FIG. 3 to FIG.
6 are arranged successively in this order in the weft di-
rection to form a joining portion and a fabric.

[0065] In the present embodiment, the same-num-
bered warps at the right end portion A and at the left end
portion B have been connected as one warp. Eight warps,
that is, warps 3 to 10 constitute a repeating unit and two
warps adjacent to each other, more specifically, upper
side warps 3 and 4 shown in FIG. 3, lower side warps 5
and 6 shown in FIG. 4, upper side warps 7 and 8 shown
in FIG. 5, and lower side warps 9 and 10 shown in FIG.
6 each constitute a warp pair.

[0066] This meansthatasthe pattern shows, the upper
side warp 3 is folded back and interwoven with the portion
of the upper side warp 4, the lower side warp 5 is folded
back and interwoven with the portion of the lower side
warp 6, the upper side warp 7 is folded back and inter-
woven with the portion of the upper side warp 8, and the
lower side warp 9 is folded back and interwoven with the
portion of the lower side warp 10.

[0067] Warps originally present at the positions of the
warps 4, 6, 8, and 10 adjacent to the warps 3, 5, 7 and
9 respectively are cut at some position and butted with
the folded-back warps 3-4, 5-5, 7-8, and 9-10, respec-
tively, to constitute a yarn as a whole. The folded-back
warps 3-4, 5-6, 7-8, and 9-10 become warps same in the
pattern as the warps originally present adjacent to the
warps 3, 5, 7 and 9 respectively to constitute the fabric.
For convenience of description in this specification, these
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yarns are sometimes expressed as the same yarns.
[0068] In FIG. 3, the upper side warp 3-4 on the right
side interweaves with the remaining upper side weft 1.
The upper side warp 3-4 on the left side does not inter-
weave with the remaining upper side weft 2.

[0069] Also in FIG. 5, the upper side warp 7-8 on the
left side interweaves with the remaining upper side weft
2 and is then interwoven with other upper side wefts in
the normal portion C as the upper side warp 8. The upper
side warp 7-8 at the right end portions A does not inter-
weave with the remaining upper side weft 1.

[0070] As described above, the remaining upper side
weft 1 attheright end portion A is interwoven by the upper
side warp 3 shown in FIG. 3 and the remaining upper
side weft 2 on the left side end portion B is interwoven
by the upper side warp 7 shown in FIG. 5. Since the
remaining upper side wefts on both ends in the width
direction are interwoven once by a warp, the remaining
upper side wefts do not drop off from the weave pattern.
[0071] InFIG. 4, the lower side warp 5 at the right end
portion A is folded back to form a joining loop 11 and the
warp 6 thus folded back is interwoven with the lower side
wefts of the normal portion C.

[0072] The lower side warp 6 shown by a dotted line
corresponds to a portion of the lower side warp 5 which
has been folded back and interwoven in the normal por-
tion C. In this example, the lower side warp 5-6 is inter-
woven, according to the weave pattern, in a portion where
a warp adjacent to the lower side warp 5 should be
present. The warp adjacent to the lower side warp 5 which
should originally be present at the position of the lower
side warp 6 is cut and butted with the lower side warp
5-6 which has also been cut, folded back, and interwoven
and forms a yarn as a whole. In addition, the lower side
warp 5 is twisted when it is folded back and adjusted so
that the bent shape of the folded-back lower side warp 5
is made be equal to the bent shape of the warp which
should originally be present adjacent to the lower side
warp 5. Thus, it is engaged exactly with each weft in the
weave pattern.

[0073] Needless to say, the warp which should origi-
nally be present at the portion of the lower side warp 6
may be folded back and interwoven with the lower side
wefts of the normal portion C where the lower side warp
5 was originally present.

[0074] InFIG. 6, with regard to the warp at the left end
portion B, the lower side warp 9 is folded back to form a
joining loop 12 and the warp 10 thus folded back is inter-
woven with the lower side wefts in the normal portion C
similar to that at the right end portion A.

[0075] The lower side warp 10 shown by a dotted line
is a portion of the lower side warp 9 folded back and
interwoven in the normal portion C adjacent to the lower
side warp 9. Needless to say, warps forming joining loops
at both ends may be either the same continuous yarn or
differentyarns. The joining loops to be engaged with each
other may be made of the same yarn or different yarns.
[0076] A common hole 13 is formed by engaging the
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joining loops 11 and 12 at both end portions with each
other and a core wire 14 is inserted in the common holes
13 to join these end portions. Since the remaining upper
side wefts 1 and 2 are present on the upper surface side
and they have therebelow joining loops, neither protru-
sion of the joining loops nor exposure of the lower side
fabric from the upper side surface occurs.

[0077] FIG. 7 is a plan view, viewed from the upper
surface, of the joining portion shown in FIGS. 3 to 6 and
FIG. 8 is a plan view viewed from the lower surface side.
The upper side warps 3, 4, 7, and 8 shown in FIGS. 3
and 5 correspond to the upper side warps 3, 4, 7, 8 shown
in FIG. 7 and the lower side warps 5, 6, 9, and 10 shown
in FIGS. 4 and 6 correspond to the lower side warps 5,
6,9, and 10 shown in FIG. 8. It can be understood clearly
even from the plan view of the joining portion shown in
FIG. 7 that the lower side fabric is not exposed in the loop
formation portion.

[0078] The core wire 14 is completely hidden in FIG.
7, butslightopening at both ends of the loop joined portion
does not pose any problem in practice. In addition, it can
be understood clearly from FIG. 8 that the loop joining
portion is made only of lower side warps.

[0079] The present embodiment has, as described
above, the advantage that the lower side fabric is not
exposed from the surface even in the loop formation por-
tion.

[0080] The present embodiment shows one example
of the joining loop of the industrial multilayer fabric ac-
cording to the invention. It does not limit the scope of the
invention.

Embodiment 2

[0081] FIG.9is aconceptual diagram showing another
embodiment of the joining loop of the invention. FIG. 9
shows warps and wefts of a complete design. The fabric
structure using this joining loop is a 2-ply warp 2.5-ply
weft fabric obtained by joining, with a weft binding yarn,
an upper side fabric made of upper side warps 23, 24,
27, and 28, upper side wefts, and upper side floating
yarns and a lower side fabric made of lower side warps
25, 26, 29, and 30 and lower side wefts.

[0082] Ata portion where both end portions of the fabric
have been butted with each other, upper side wefts 21
and 22 at the both end portions are left and a common
hole of upper side joining loops is formed between these
two upper side wefts and above the site from which lower
side wefts have been removed. As shown in FIG. 9, the
remaining upper side wefts 21 and 22 correspond to the
upper side weft 22 which has been left at the right end
portion, while the remaining upper side weft 21 corre-
sponds to the upper side weft which has been left at the
left end portion.

[0083] FIGS. 10 to 14 are cross-sectional views of
warps constituting a repeating unit, in the weft direction,
of a joining portion at which the joining loops of the
present embodiment have been formed.
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[0084] Described specifically, FIG. 10 shows the inter-
woven state of the upper side warps 23-24 with wefts,
FIG. 11 shows the interwoven state of the lower side
warps 25-26 with wefts, FIG. 12 shows the interwoven
state of the upper side warps 27-28 with wefts, and FIG.
13 shows the interwoven state of the lower side warps
29-30 with wefts. The states shown in FIGS. 10 to 13 are
arranged successively in the weft direction to form a join-
ing portion and a fabric.

[0085] In Embodiment 2, the same numbered warps
on the left end portion B and the right end portion A con-
stitute the same continuous warp. Eight warps 23 to 30
constitute one repeating unit.

[0086] Described specifically, as shownin FIG. 10, the
upper side warp 23-24 is folded back and interwoven with
upper side wefts in a normal portion C where the original
upper side warp 24 was present adjacent to the upper
side warp 23, the lower side warp 25-26 is folded back,
asshowninFIG. 11, and interwoven with lower side wefts
in a normal portion C where the original lower side warp
26 was present adjacent to the lower side warp 25, the
upper side warp 27-28 is folded back, as shown in FIG.
12, and interwoven with upper side wefts in a normal
portion C where the original upper side warp 28 was
present, and the lower side warp 29-30 is folded back,
asshowninFIG. 13, and interwoven with lower side wefts
in a normal portion C where the original lower side warp
30 was present adjacent to the lower side warp 29, each
as shown in the weave pattern.

[0087] Warps which are originally presentin respective
portions of the warps 24, 26, 28, and 30 adjacent to the
warps 23, 25, 27 and 29 respectively are cut and butted
with the folded-back warps 23-24, 25-26, 27-28, and
29-30, respectively, and each constitute a yarn as a
whole. The folded-back warps 23-24, 25-26, 27-28, and
29-30 have the same pattern as that of warps which
should originally constitute the fabric. For the conven-
ience of description in this specification, the folded-back
yarn and the originally present warp are sometimes ex-
pressed as the same yarn.

[0088] In FIG. 10, the upper side warp 24 on the right
side interweaves with the remaining upper side weft 22.
The upper side warp 23 on the left side interweaves with
the remaining upper side weft 21.

[0089] In FIG. 12, the upper side warp 27 on the left
side is interwoven with the upper side wefts in the normal
portion C as the upper side warp 28 after formation of an
upper side joining loop 35 through which the remaining
upper side weft 21 and a core wire 20 are to be inserted.
The upper side warp 28 at the right end portion A is in-
terwoven with the upper side wefts in the normal portion
C as the upper side warp 27 after formation of an upper
side joining loop 35 through which the remaining upper
side weft 22 and a core wire 20 are inserted.

[0090] InFIG. 11, the lower side warp 25 at the left end
portion B is folded back and constitutes a lower surface
side joining loop 13. The folded-back warp 26 is interwo-
ven with the lower side wefts in the normal portion C. The
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lower side warp 26 at the right end portion A is folded
back to form another lower side joining loop 13 and the
folded-back warp 25 is interwoven with the lower side
wefts in the normal portion C.

[0091] The lower side warp 26 shown by a dotted line
is a portion of the lower side warp 25 folded back and
interwoven in the normal portion C. In this example, the
lower side warp 26 is interwoven, as shown in the weave
pattern, in the portion where a warp adjacent to the lower
side warp 25 is originally present. The warp which should
originally be present is cut and butted with the folded-
back lower side warp 25-26 to form a warp as a whole.
In addition, the lower side warp 26 is twisted when it is
folded back so that the bent shape of the folded-back
lower side warp 26 is adjusted to be equal to the bent
shape of the warp which should originally be present.
Thus, it is engaged exactly with each weft in the weave
pattern.

[0092] Needless to say, the warp which is originally
present in a portion of the lower side warp 26 may be
folded back and interwoven in a portion of the lower side
warp 25.

[0093] In FIG. 13, the lower side warp 29 on the left
side end portion B and the lower side warp 29 on the
right end portion A are both folded back to form a lower-
side joining loops 13 together and the folded-back warps
30 are interwoven with the lower side wefts in the normal
portion C.

[0094] The lower side warp 30 is a portion of the lower
side warp 2.9 folded back and interwoven in the normal
portion C. Needless to say, the lower side warps 29-30
forming joining loops 13 at both ends may be the same
continuous yarn or may be different yarns. The joining
loops 13 to be engaged with each other may be formed
of either the same yarn or different yarns.

[0095] Then, three common holes 36 of joining loops
35 through which core wires 20, 33 and 34 are to be
inserted are formed between the remaining upper side
wefts and below the remaining upper side wefts. Core
wires 20, 33, and 34 are inserted through the joining loops
35, respectively.

[0096] Since the remaining upper side wefts 21 and 22
and the upper side joining loop 35 through which the core
wire 20 is inserted are present on the upper surface side
and the lower side joining loop 35 is formed therebelow,
the lower-side joining loop 35 does not protrude from the
upper side surface or the lower side fabric is not exposed
therefrom.

[0097] FIG. 14 is a plan view, viewed from the upper
surface side, of the industrial multilayer fabric according
to Embodiment 2 shown in FIG. 9; and FIG. 15 is a plan
view, viewed from the lower surface side thereof.
[0098] The upper side warps 23-24 and 27-28 shown
in FIGS. 10 and 12 correspond to the upper side warp
23-24 and 27-28 in FIG. 14 and the lower side warps
25-26 and 29-30 shown in FIGS. 11 and 13 correspond
to the lower side warp 25-26 and 29-30in FIG. 15. It can
be understood clearly from the plan view of the joining
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portion shown in FIG. 14 that the lower side fabric is not
exposed also in the loop formation portion.

[0099] A core wire is completely hidden in these draw-
ings, but slight opening at both ends of the loop joining
portion does not pose any problem in practice. In addition,
it can be understood clearly from FIG. 15 that the loop
joining portion is composed only of the lower side warp.
[0100] Embodiment2has, as described above, the ad-
vantage that the lower side fabric is not exposed from
the surface even in the loop formation portion.

[0101] A joint strength test of the joining loop structure
in Embodiment 2 was conducted. An industrial double-
layer fabric employing the above-mentioned joining loop
structure was manufactured and a repetitive loading cy-
cle test was conducted under circumstance of tempera-
ture conditions of 180°C at a tension of from 2 kN/m to
6 kN/m with 500 times of repetitive loading.

[0102] As a result, it has been confirmed that no end
loss occurred. It has therefore been found that using the
joining loop structure of the industrial multilayer fabric
according to Embodiment 2 makes it possible to reinforce
the joining strength at the loop formation portion and
moreover, to prevent extension of the loop formation por-
tion.

Claims

1. Ajoiningloop structure of an industrial multilayer fab-
ric comprising wefts and warps arranged in layers;
and the industrial multilayer fabric comprising, at
both end portions, joining loops (12, 35) of some or
all the end portions (4, 6, 8, 10, 24, 25, 28, 30) of
warps being folded back to form atleast one common
hole (13, 36) by engaging the joining loops at the
both end portions (A,B) of the fabric, a core wire (14,
20, 33, 34) is inserted into the common hole; char-
acterized in that:

the joining loop structure is formed by leaving at
least one remaining upper side weft (1, 2, 21,
22) atthe both end portions and removing a low-
er side weft located below the remaining upper
side weft;

the folded back end portions of the warps are
interwoven with the wefts of normal portions (C)
of the industrial multilayer fabric; and

the common hole and the core wire inserted into
the common hole are located below the at least
one remaining upper side weft.

2. The joining loop structure of an industrial multilayer
fabric according to claim 1,
the folded back end portion of an upper side warp
interweaves the at least one remaining upper side
weft.

3. The joining loop structure of an industrial multilayer
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10.

fabric according to claim 1,
some of the folded back end portions of lower side
warps are interwoven with the normal portion without
forming the common hole.

The joining loop structure of an industrial multilayer
fabric according to claim 1,

the folded back end portions of the warps are butted
to ends of adjacent warps in the normal portion.

The joining loop structure of an industrial multilayer
fabric according to claim 1,

wherein the joining loop structure comprises three
common holes (36) of joining loops through each of
which the core wire (20, 33, 34) is inserted, two of
the three common holes are formed by engaging the
joining loops of upper side warps at the both end
portions of the fabric, and one of the three common
holes is formed by engaging the joining loops of lower
side warps at the both end portions of the fabric.

The joining loop structure of an industrial multilayer
fabric according to claim 5,

the folded back end portion (28) of an upper side
warp interweaves the at least one remaining upper
side weft (21, 22) and forms one of the three common
holes (36).

The joining loop structure of an industrial multilayer
fabric according to claim 5,

some of the folded back end portions of upper side
warps (24) are interwoven with the normal portion
without forming the common hole (36) .

The joining loop structure of an industrial multilayer
fabric according to any one of the preceding claims,
wherein the industrial multilayer fabric is a two-layer
fabric binding an upper side fabric and a lower side
fabric with a weft binding yarn.

The joining loop structure of an industrial multilayer
fabric according to claim 8, wherein a yarn constitut-
ing the upper side fabric is made of a fluorine resin
and a yarn constituting the lower side fabric is made
of a yarn different from that constituting the upper
side fabric.

The joining loop structure of an industrial multilayer
fabric according to any one of the preceding claims,
wherein the industrial multilayer fabric is an airlaid
multilayer fabric.
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