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(54) KNITTED LACE

(57) There is provided a knitted lace fabric which is
satisfactory in beauty and texture. A first contact portion
(50) between a chain stitch yarn (21) and a first insertion
yarn (23) and a second contact portion (55) between the
chain stitch yarn (21) and a second insertion yarn (22)
are bonded to each other so as to prevent lattice distor-
tion. In this manner, a satisfactorily beautiful knitted lace
fabric can be obtained. Moreover, the excellent beauty
can be maintained over a long period of time. Further-
more, bonding strength is utilized through heat welding
of the chain stitch yarn (21), the first insertion yarn (23),
and the second insertion yarn (22) which are woven into
a whole knitted lace fabric (20). Accordingly, visual and
tactile uniformity can be obtained, and there is no possi-
bility that beauty and texture may be impaired. In addition,
unlike in a case where all of the first and second contact
portions (50, 55) are bonded to each other, there is no
possibility that elastic properties and flexibility may be
impaired. In this way, it is possible to obtain the elastic
knitted lace fabric (20) which is satisfactory in beauty and
which is excellent in texture.
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Description

Technical Field

[0001] The present invention relates to a knitted lace
fabric capable of being preferably used as an elastic fab-
ric or frill for women’s underwear.

Background Art

[0002] For example, a typical knitted lace fabric of re-
lated art is disclosed in Patent Literatures 1 and 2. In the
literatures has been proposed such an art of knitted lace
fabric that a chain stitch yarn which is formed of a covering
yarn in which a coating yarn is wound around a core yarn
and configures a chain stitch structure, and an insertion
yarn as an elastic yarn which is woven into the chain
stitch structure in a course direction are bonded to each
other in a contact portion by means of hot welding so as
to prevent fraying in a cut portion.

Citation List

Patent Literature

[0003]

Patent Literature 1 Japanese Unexamined Patent
Publication JP-A 2008-280627
Patent Literature 2 Japanese Unexamined Patent
Publication JP-A 2011-219876

Summary of Invention

Technical Problem

[0004] According to the above-described technique in
the related art, a configuration is adopted to prevent fray-
ing and the like by bonding the chain stitch yarn and the
insertion yarn in the contact portion. However, bonding
strength is weak against a tensile force applied in a wale
direction perpendicular to a course direction, thereby
causing a problem in that a fraying prevention effect can-
not be sufficiently obtained.
[0005] Therefore, an object of the invention is to pro-
vide a knitted lace fabric which is satisfactory in beauty
and texture.

Solution to Problem

[0006] A knitted lace fabric according to one embodi-
ment of the invention includes:

a chain stitch yarn which configures a chain stitch
structure in which a plurality of loop-shaped portions
are linked in a course direction and form a plurality
of rows in a wale direction;
a first insertion yarn which is resiliently stretchable

and is elastic, the first insertion yarn being inserted
into each of the plurality of loop-shaped portions of
the chain stitch yarn in the course direction so as to
be woven into the chain stitch structure, thereby the
chain stitch structure being given elastic properties
in the course direction; and
a second insertion yarn which is resiliently stretcha-
ble and is elastic, the second insertion yarn being
alternately wound around each of the plurality of
loop-shaped portions of the chain stitch yarn config-
uring one chain stitch structure and each of the loop-
shaped portions of the chain stitch yarn of a chain
stitch structure adjacent to the one chain stitch struc-
ture in the wale direction, thereby the respective
chain stitch structures being given elastic properties
in the wale direction,
the first insertion yarn being bonded to the chain
stitch yarn at a position where the first insertion yarn
is in contact with the respective loop-shaped portions
of the chain stitch yarn, and
the second insertion yarn being bonded to the chain
stitch yarn at a position where the second insertion
is in contact with the respective loop-shaped portions
of the chain stitch yarn.

[0007] The chain stitch yarn and the second insertion
yarn may be composite yarns which have a core yarn
composed of a single fiber yarn formed of a hot-melt syn-
thetic resin, and a covering yarn composed of a filament
yarn formed of a hot-melt synthetic resin whose melting
temperature is higher than that of the core yarn.
[0008] In addition, the first insertion yarn may be com-
posed of a hot-melt synthetic resin fiber yarn whose melt-
ing temperature is higher than that of the core yarn of the
chain stitch yarn, and be an elastic yarn whose fineness
is 40 deniers or larger and 420 deniers or smaller.
[0009] In addition, the chain stitch yarn and the second
insertion yarn may be elastic yarns whose fineness is 10
deniers or larger and 280 deniers or smaller.

Advantageous Effects of Invention

[0010] According to the invention, a first insertion yarn
and a chain stitch yarn are bonded to each other in a
plurality of first contact portions, and a second insertion
yarn and the chain stitch yarn are bonded to each other
in a plurality of second contact portions. Accordingly,
powerful tensile strength can be obtained in any direction
of a course direction and a wale direction. Regardless of
a cutting direction of a knitted lace fabric, fraying occur-
rence can be prevented. In this manner, a misalignment
between the chain stitch yarn and the first insertion yarn,
and a misalignment between the chain stitch yarn and
the second insertion yarn are prevented. Therefore, it is
possible to prevent lattice distortion resulting from the
misalignments.
[0011] Therefore, even if an external force caused by
a manufacturing process such as a sewing or cutting
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process of the knitted lace fabric, or an external force
caused by a use state such as a wearing or washing state
is applied, lattice distortion is prevented, and excellent
beauty can be maintained over a long period of time.
Moreover, the chain stitch yarn and the first insertion yarn
which are woven into the whole knitted lace fabric are
bonded to each other, and the chain stitch yarn and the
second insertion yarn are bonded to each other. Accord-
ingly, visual and tactile uniformity can be obtained, and
there is no possibility that beauty and texture may be
impaired. It is possible to obtain the knitted lace fabric
which maintains elastic properties and which is satisfac-
tory in texture. Here, the "texture" means a sense of hand
touch. The satisfactory texture means a sense of flexible
hand touch. In this way, it is possible to obtain the highly
elastic knitted lace fabric which is satisfactory in beauty
and texture.
[0012] In addition, according to the invention, the skin
is less burdened by preventing a bonded portion of a hot-
melt synthetic resin hardened by bonding from coming
into direct contact with the skin. Therefore, it is possible
to reduce skin troubles.
[0013] In addition, according to the invention, it is pos-
sible to obtain wearability (a sense of perfect fit or a sense
of power) corresponding to an intended use, by selecting
a thickness of the first insertion yarn.
[0014] In addition, according to the invention, it is pos-
sible to improve a bonding rate of each yarn or to change
the texture of lace fabric by combining the core yarn and
the covering yarn with each other, or by combining the
thicknesses of the chain stitch yarn and the second in-
sertion yarn with each other.

Brief Description of Drawings

[0015]

FIG. 1 is a knitting structure diagram partially illus-
trating a knitted lace fabric 20 according to an em-
bodiment of the invention;
FIG. 2 is a knitting structure diagram illustrating the
knitted lace fabric 20 by omitting yarns other than a
chain stitch yarn 21, and first and second insertion
yarns 22 and 23;
FIG. 3 is a front view partially illustrating the chain
stitch yarn 21 before knitting;
FIG. 4 is a front view partially illustrating the chain
stitch yarn 21 used in knitting the knitted lace fabric
20; and
FIG. 5 is a flowchart illustrating a manufacturing
process of the knitted lace fabric 20 according to the
present embodiment.

Description of Embodiments

[0016] FIG. 1 is a knitting structure diagram partially
illustrating a knitted lace fabric 20 according to an em-
bodiment of the invention. FIG. 2 is a knitting structure

diagram illustrating the knitted lace fabric 20 by omitting
yarns other than a chain stitch yarn 21, and first and sec-
ond insertion yarns 22 and 23. FIGS. 1 and 2 schemat-
ically illustrate a knitting structure in order to facilitate
understanding. In an actual knitting structure of the knit-
ted lace fabric 20, each radius of curvature of first loop-
shaped portion 24 and a second loop-shaped portion 25
is small, and respective yarns 21, 22, and 23 are in a
very close state or in a contact state. In order to facilitate
understanding, in FIG. 1, the chain stitch yarn 21 is illus-
trated while being hatched by a leftward-downward ob-
lique line, and the first insertion yarn 23 is illustrated while
being hatched by a rightward-downward oblique line.
FIG. 2 illustrates the respective yarns 21 and 23 while
omitting the thicknesses thereof.
[0017] In the present embodiment, a fabric knitted us-
ing the yarns 21 to 23 is referred to as a precursor fabric.
The knitted lace fabric 20 is obtained by heating the pre-
cursor fabric. Furthermore, a product manufactured us-
ing the knitted lace fabric 20 is referred to as a knitted
lace product.
[0018] The knitted lace fabric 20 according to the
present embodiment is a warp knitted fabric, a raschel
knitted fabric obtained by raschel knitting, and a stretch
knitted fabric which is elastic. The knitted lace fabric 20
is knitted using yarns including the chain stitch yarn 21,
the second insertion yarn 22, and the first insertion yarn
23. The yarns 21 to 23 form a plurality of lattices, and a
plurality of through-holes surrounded with the respective
lattices are formed therein.
[0019] A lace pattern is formed in this knitted lace fabric
20, depending on a shape and an arrangement of the
lattice. In addition, the knitted lace fabric 20 has a de-
signed portion having a dense yarn volume arranged per
unit area and a base portion having a coarse yarn volume
arranged per unit area. A design and a pattern are
formed, depending on a shape and an arrangement of
the designed portion and the base portion. The knitted
lace fabric 20 having these designed patterns is used in
order to manufacture a knitted lace product such as wom-
en’s underwear, for example.
[0020] As illustrated in FIG. 1, the knitted lace fabric
20 includes the chain stitch yarn 21 which forms a raschel
knitted chain stitch structure 19 having the plurality of
loop-shaped portions 24 and 25, the first insertion yarn
23 which is resiliently stretchable and is elastic, the first
insertion yarn 23 being woven into the chain stitch struc-
ture 19 in a course direction C, thereby the chain stitch
structure 19 being given elastic properties in the course
direction C, and the second insertion yarn 22 which is
resiliently stretchable, the second insertion yarn 22 being
alternately wound around the second loop-shaped por-
tions 25 of the chain stitch yarn 21 forming one chain
stitch structure 19, and the chain stitch yarn 21 forming
the adjacent chain stitch structure 19 in a wale direction
W, thereby the chain stitch structures 19 being given elas-
tic properties in the wale direction W. In some cases, the
chain stitch yarn 21 may be referred to as a warp yarn
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or a fabric knitting yarn. In addition, the first insertion yarn
23 may be referred to as an elastic yarn, and the second
insertion yarn 22 may be referred to as a weft yarn.
[0021] Furthermore, in the knitted lace fabric 20, the
chain stitch yarn 21 and the first insertion yarn 23 are
bonded to each other in a plurality of first contact portions
50 by using mutual heat welding properties. The chain
stitch yarn 21 and the first insertion yarn 23 are bonded
to each other in substantially all of the first contact por-
tions 50. In addition, in the knitted lace fabric 20, the chain
stitch yarn 21 and the second insertion yarn 22 are bond-
ed to each other in a plurality of second contact portions
55 by using mutual heat welding properties. The chain
stitch yarn 21 and the second insertion yarn 22 are bond-
ed to each other in substantially all of the second contact
portions 55.
[0022] As illustrated in FIG. 2, the first loop-shaped por-
tion 24 and the second loop-shaped portion 25 are
formed in the chain stitch yarn 21 by means of chain
stitch. The first loop-shaped portion 24 and the second
loop-shaped portion 25 are alternately linked with each
other, and are formed in parallel at a plurality of stages
in the course direction C. Here, in some cases, the first
loop-shaped portion 24 may be referred to as a needle
loop, and the second loop-shaped portion 25 may be
referred to as a sinker loop. The first loop-shaped portion
24 and the second loop-shaped portion 25 are alternately
linked with each other, and extend in the course direction
C, thereby forming wales. The plurality of wales are
formed in parallel in the wale direction W, and are linked
with each other, thereby forming the chain stitch struc-
ture, in other words, a chain stitch structure. In addition,
the chain stitch yarn 21 is appropriately and horizontally
stitched, and is linked with the adjacent chain stitch in
the wale direction W, thereby forming the chain stitch
structure which has a fraying prevention function. A por-
tion in which the chain stitch yarn 21 is horizontally
stitched is referred to as a run stopper portion 42.
[0023] The first loop-shaped portions 24 are formed in
a substantially U-shape, and are arranged in substantial-
ly parallel in the predetermined course direction C and
the wale direction W orthogonal to the course direction
C. In addition, the first loop-shaped portions 24 are open
to a front stage C1 in the course direction which serves
as one course direction C. The first loop-shaped portions
24 are arranged in a row in parallel in the wale direction
W, thereby forming a course. The first loop-shaped por-
tions 24 are arranged in a row in parallel in the course
direction C, thereby forming a wale.
[0024] The second loop-shaped portion 25 links the
first loop-shaped portions 24 arranged in parallel in the
course direction C. For example, one second loop-
shaped portion 25 is targeted. In the targeted second
loop-shaped portion 25, one end portion thereof is linked
with an end portion of the first loop-shaped portion 24 at
the same stage as the second loop-shaped portion 25.
The second loop-shaped portion 25, as it runs from one
end portion toward the other end portion, is inserted into

the first loop-shaped portion 24 at the front stage C1 in
the course direction of the second loop-shaped portion
25 from one side to the other side, and extends to the
rear stage C2 in the course direction, is inserted into the
first loop-shaped portion 24 at the same stage as the
second loop-shaped portion 25 from the other side to one
side, extends to the rear stage C2 in the course direction,
and is linked with an end portion of the first loop-shaped
portion 24 at the rear stage C2 in the course direction of
the second loop-shaped portion 25.
[0025] In this way, the loop-shaped portions 24 and 25
are linked in a chain shape, thereby forming a wale ex-
tending in the course direction C. The respective insertion
yarns such as the second insertion yarn 22 and the first
insertion yarn 23 are interposed between the first loop-
shaped portion 24 and the second loop-shaped portion
25, thereby being woven into the wale.
[0026] In the present embodiment, the course direction
C is a longitudinal direction of the fabric, and means a
longitudinal direction of the lace fabric. In addition, the
wale direction W is a horizontal direction of the fabric,
and means a direction orthogonal to the longitudinal di-
rection of the lace fabric. The plurality of first loop-shaped
portions 24 are arranged in parallel in the course direction
C and the wale direction W. In addition, the plurality of
first loop-shaped portions 24 arranged in parallel in the
course direction C and the wale direction W are arranged
in parallel while being substantially in contact with a pre-
determined virtual plane. In this case, weaving yarns wo-
ven into the chain stitch structure, such as the second
insertion yarn 22 and the first insertion yarn 23, are ar-
ranged on one side with respect to the virtual plane.
[0027] A direction where the insertion yarns 22 and 23
are arranged with respect to the virtual plane extending
along the first loop-shaped portion 24 is referred to as a
forward direction Z1, and a direction where the virtual
plane is arranged with respect to the insertion yarns 22
and 23 is referred to as a rearward direction Z2. In FIGS.
1 and 2, in a thickness direction Z perpendicular to the
sheet surface, a direction away from the sheet surface
to the forward side is set to be the forward direction Z1.
In the direction perpendicular to the sheet surface, a di-
rection away from the sheet surface to the rearward side
is set to be the rearward direction Z2.
[0028] On a surface in the forward direction Z1 of the
knitted lace fabric 20, the first loop-shaped portion 24 is
hidden by the weaving yarns such as the second insertion
yarn 22 and the first insertion yarn 23. Therefore, com-
pared to a surface in the rearward direction Z2, the sur-
face in the forward direction Z1 of the knitted lace fabric
20 has a clearer designed pattern and a clearer lace pat-
tern which are formed in the knitted lace clearer fabric 20.
[0029] For example, the second loop-shaped portion
25 is inserted into the first loop-shaped portion 24 at the
front stage C1 in the course direction of the second loop-
shaped portion 25 in the forward direction Z1, and is in-
serted into the first loop-shaped portion 24 at the same
stage in the course direction of the second loop-shaped
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portion 25 in the rearward direction Z2, thereby being
linked with the first loop-shaped portion 24 at the rear
stage C2 in the course direction.
[0030] The second insertion yarn 22 is a yarn for form-
ing a lace pattern in the chain stitch structure. The second
insertion yarns 22 are woven into the wales adjacent in
the wale direction W, thereby linking two wales adjacent
in the wale direction W with each other. As illustrated in
FIG. 1, the second insertion yarn 22 has a horizontally
stitched portion extending from one wale to the other wale
which wales are adjacent to each other in the wale direc-
tion W, and a woven portion of the second insertion yarn
woven into the wale.
[0031] A through-hole penetrating in the thickness di-
rection of the fabric is formed in a space surrounded by
the two horizontally stitched portions arranged in parallel
in the course direction C and the wales linked by the
horizontally stitched portion. By selectively arranging the
horizontally stitched portion of the second insertion yarn
22, a shape and an arrangement of the through-hole are
adjusted. In this manner, a lace pattern shown by the
arrangement and the shape of the through-hole can be
formed in the knitted lace fabric 20. Here, in some cases,
the through-hole surrounded by the horizontally stitched
portions and the wales is filled with a design yarn de-
scribed later, thereby forming a designed pattern.
[0032] The second insertion yarn 22 extends in a re-
gion on the forward direction Z1 side of the first loop-
shaped portion 24. The second insertion yarn 22 is in-
serted into a preset portion between the first loop-shaped
portion 24 and the second loop-shaped portion 25, and
extends in the wale direction W. In addition, in the present
embodiment, the plurality of second insertion yarns 22
are woven into the chain stitch structure, and the second
insertion yarns 22 are woven while being arranged in
parallel in the wale direction W. The positions where the
respective second insertion yarns 22 are woven are ap-
propriately selected depending on a lace pattern formed
in the knitted lace fabric 20.
[0033] The first insertion yarn 23 is realized by a yarn
having an equal melting point and temperature, com-
pared to the chain stitch yarn 21 and the second insertion
yarn 22. In the present embodiment, a yarn is used which
partially melts in a heated state during the heating proc-
ess performed after the lace fabric is knitted. The first
insertion yarn 23 is used not only to allow the knitted lace
fabric 20 to be stretchable, but also to prevent fraying of
the chain stitch yarn 21 and the second insertion yarn 22
which constitute the knitted lace fabric 20. In the present
embodiment, the first insertion yarn 23 is realized by a
naked yarn which is not covered with the covering yarn,
that is, a bare yarn. The first insertion yarn 23 is realized
by a polyurethane elastic yarn whose melting tempera-
ture is approximately 200°C or higher and 250°C or lower.
In a naturally stretched state, the first insertion yarn 23
is woven into the chain stitch structure. A polyurethane
core yarn used for the chain stitch yarn 21 and the second
insertion yarn 22 has a melting point lower than that of

the polyurethane yarn used for the first insertion yarn 23.
Accordingly, it is possible to prevent fraying by melting
the chain stitch yarn 21 and the second insertion yarn 22
and welding both of these into the first insertion yarn 23.
[0034] The first insertion yarn 23 extends along the
wales, and is woven into all of the loop-shaped portions
constituting the wales. Therefore, in the chain stitch struc-
ture, the first insertion yarn 23 is woven into both the base
portion having a coarse yarn volume arranged per unit
area and the designed portion having a denser yarn vol-
ume arranged per unit area than that of the base portion.
In addition, in the present embodiment, the knitted lace
fabric 20 has the plurality of first insertion yarns 23, and
each first insertion yarn 23 is woven into each corre-
sponding wale. In this way, the first insertion yarns 23
are woven into all regions of the chain stitch structure.
[0035] The first insertion yarn 23 extends in a region
on the forward direction Z1 side of the first loop-shaped
portion 24, and extends in a region on the rearward di-
rection Z2 side of the second loop-shaped portion 25.
The first insertion yarn 23 follows a zigzag course while
running along the corresponding wales in the course di-
rection C. For example, if the first insertion yarn 23 pass-
es through a portion between the targeted first loop-
shaped portion 24 and the second loop-shaped portion
25 from one side W1 to the other side W2 in the wale
direction, the first insertion yarn 23 passes through a por-
tion between the first loop-shaped portion 24 and the
second loop-shaped portion 25 at the rear stage C2 in
the course direction of the targeted first loop-shaped por-
tion 24 from the other side W2 to one side W1 in the wale
direction. Every course for this knitting of the first insertion
yarn 23 may be realized using another structure different
from the above-described structure.
[0036] Immediately after knitting, the first insertion yarn
23 extends in a region on the forward direction Z1 side
of the first loop-shaped portion 24, and extends in a re-
gion on the rearward direction Z2 side of the knitted lace
fabric 20 of the second insertion yarn 22. Therefore, in a
region where the first insertion yarn 23 and the second
insertion yarn 22 are inserted into a portion between the
same first loop-shaped portion 24 and second loop-
shaped portion 25, the first insertion yarn 23 is inserted
into a portion between the first loop-shaped portion 24
and the second insertion yarn 22. In addition, the second
insertion yarn 22 is inserted into a portion between the
first insertion yarn 23 and the second loop-shaped portion
25. In this case, since the chain stitch yarn 21 is tensioned
in the course direction C, the radii of curvature of the first
loop-shaped portion 24 and the second loop-shaped por-
tion 25 decrease. The first insertion yarn 23 comes into
contact with the second insertion yarn 22 and the first
loop-shaped portion 24 while being arranged between
the second insertion yarn 22 and the first loop-shaped
portion 24.
[0037] In the present embodiment, in the region where
the first insertion yarn 23 and the second insertion yarn
22 are inserted into a portion between the same first loop-
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shaped portion 24 and second loop-shaped portion 25,
the first insertion yarn 23 and the second insertion yarn
22 intersect each other, and pass through the first loop-
shaped portion 24 and the second loop-shaped portion
25. Specifically, the first insertion yarn 23 passes through
the targeted first loop-shaped portion 24 and the second
loop-shaped portion 25 at the same stage in the course
direction, from a side where the targeted first loop-
shaped portion 24 is linked with the second loop-shaped
portion 25 at the front stage C1 in the course direction.
[0038] FIG. 3 is a front view partially illustrating the
chain stitch yarn 21 before knitting, and FIG. 4 is a front
view partially illustrating the chain stitch yarn 21 used in
knitting the knitted lace fabric 20. In a state where the
knitted lace fabric 20 is knitted, the chain stitch yarn 21
has a shape illustrated in FIGS. 1 and 2. However, FIG.
4 illustrates a linearly extended state in order to facilitate
understanding. The chain stitch yarn 21 is a yarn in which
a covering yarn 31 is wound around an elastic core yarn
30 in a spiral shape. The core yarn 30 is a single fiber
yarn (filament yarn) formed of a thermoplastic synthetic
resin, and is formed of polyester-based polyurethane, for
example. The covering yarn 31 is a long fiber yarn (fila-
ment yarn) configured to include a plurality of long fibers
formed of a synthetic resin, and is formed of polyamide
(Brand Name: Nylon), for example.
[0039] As illustrated in FIG. 3, in a state before knitting,
the covering yarns 31 come into contact with each other,
and the chain stitch yarn 21 is covered with the covering
yarns 31 so that the core yarn 30 is not exposed. The
chain stitch yarn 21 is knitted in a stretched state as il-
lustrated in FIG. 4 by utilizing elastic properties of the
core yarn 30. In the stretched state of the chain stitch
yarn 21, a spiral gap is formed between the covering
yarns 31, and the core yarn 30 is in a state of being ex-
posed from the gap.
[0040] The second insertion yarn 22 is a long fiber yarn
(filament yarn) configured to include the core yarn formed
of a single fiber yarn formed of a hot-melt synthetic resin
and a plurality of long fibers formed of a synthetic resin,
and is formed of polyamide (Brand Name: Nylon), rayon,
or polyester, for example. The first insertion yarn 23 is a
yarn called spandex, is a long fiber yarn (filament yarn)
formed of an elastic material, and is formed of polyester-
based polyurethane, for example.
[0041] Both the core yarn 30 of the chain stitch yarn
21 and the first insertion yarn 23 are formed of polyester-
based polyurethane, but are formed of mutually different
polyester-based polyurethane. The melting temperature
of the core yarn 30 is lower than the melting temperature
of the first insertion yarn 23 (approximately 200°C to
250°C). The melting temperature of the core yarn 30 is
approximately 140°C to 190°C, and is lower than the
melting temperatures of the covering yarn 31, the second
insertion yarn 22, and the first insertion yarn 23. The core
yarn 30 has thermoplasticity. In this way, the chain stitch
yarn 21 is a yarn including the core yarn 30 formed of a
material whose melting temperature is low. In addition,

the melting temperature of the core yarn of the second
insertion yarn 22 may be substantially the same as that
of the core yarn 30 of the chain stitch yarn 21.
[0042] FIG. 5 is a flowchart illustrating an example of
a manufacturing process of the knitted lace fabric 20 ac-
cording to the present embodiment. First, in Step a0,
when the preparation of fabric knitting including the se-
lection of each yarn for use in knitting the knitted lace
fabric 20, the determination of a designed pattern to be
formed in the knitted lace fabric 20, and the design of a
fabric for forming a desired knitting structure is complet-
ed, the process proceeds to Step a1, and the manufac-
turing of the knitted lace fabric 20 is started.
[0043] In Step a1 which is a fabric knitting process, a
precursor fabric serving as a precursor of the knitted lace
fabric 20 is knitted using a raschel knitting machine. In
accordance with a knitting order designed in Step a0 the
knitting machine waves the yarns 21, 22 and 23 such as
the first insertion yarn 23 and the second insertion yarn
22, into the chain stitch yarn 21. The knitting machine
knits the precursor fabric having the same knitting struc-
ture as that of the knitted lace fabric 20 illustrated in FIG.
1.
[0044] In the precursor fabric, the chain stitch yarn 21
and the first insertion yarn 23 are elastic. In a state where
the elastic yarns are stretched, the knitting machine per-
forms a knitting operation. A restoring force of the yarns
woven in the stretched state shrinks the precursor fabric
after knitting. If the elastic properties are maintained until
the knitted lace fabric 20 is manufactured, the knitted
lace fabric 20 becomes a elastically stretchable knitted
lace fabric. If the knitting of the precursor fabric is com-
pleted in this way, the process proceeds to Step a2.
[0045] In Step a2 which is a dyeing process, the pre-
cursor fabric knitted in Step a1 is dyed, and if dyeing is
completed, the process proceeds to Step a3. In Step a3,
the dyed precursor fabric is heated at a temperature
which is equal to or higher than the melting temperature
of the core yarn 30 of the chain stitch yarn 21, and which
is lower than the melting temperatures of the yarns 22,
23 and 31 other than the core yarn 30. When the precur-
sor fabric is heated in Step a3, the precursor fabric is
stretched, and is heated in a state where the chain stitch
yarn 21 is stretched as illustrated in FIG. 4. In this manner,
the precursor fabric is heated and melted in a state where
the core yarn 30 of the chain stitch yarn 21 is partially
exposed. In addition, the melting temperature of the core
yarn of the second insertion yarn 22 may be substantially
the same as that of the core yarn 30 of the chain stitch
yarn 21.
[0046] Therefore, within the first contact portion 50 be-
tween the chain stitch yarn 21 and the first insertion yarn
23, the chain stitch yarn 21 and the first insertion yarn 23
are bonded to each other in the first contact portion 50
where the first insertion yarn 23 is in contact with an ex-
posed portion of the core yarn 30. In addition, within the
second contact portion 55 between the chain stitch yarns
21, the chain stitch yarns 21 are bonded to each other in
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the second contact portion 55 where exposed portions
of the core yarn 30 are in contact with each other. In view
of characteristics of the covering yarn, these contact por-
tions 50 and 55 have a shape in which the melted core
yarn passes through the centermost side of a curved por-
tion, and are places where the bonding possibility is high-
est. However, in some cases, the melted core yarn is
exposed in a place other than these contact portions 50
and 55, and therefore a bonded portion may be formed
when the core yean is set in a state of being in contact
with other fibers.
[0047] Both of the core yarn 30 of the chain stitch yarn
21 and the first insertion yarn 23 are formed of polyester-
based polyurethane although the types are different. Ac-
cordingly, if the core yarn 30 is melted, both of these
yarns are easily bonded to each other after heat welding.
In addition, the covering yarn 31 of the chain stitch yarn
21 is formed of polyamide, and is less likely to be bonded
to the core yarn 30. However, by adjusting a setting tem-
perature and a setting time so that most of the first contact
portions 50 are bonded to each other as described above,
the core yarn 30 of the chain stitch yarn 21 and the first
insertion yarn 23 can be bonded to each other in the first
contact portion 50, at a bonding rate of approximately
60% to 90%, in a case of the melt core yarn and the
stretchable polyurethane yarn. Furthermore, in the sec-
ond contact portion 55 between the chain stitch yarn 21
and the second insertion yarn 22, exposed portions of
the core yarn 30 are contact with and bonded to each
other at a bonding rate of approximately 50% to 80%.
[0048] In this way, by heating the precursor fabric, the
first contact portion 50 between the chain stitch yarn 21
and the first insertion yarn 23 is partially bonded, and the
second contact portion 55 between the chain stitch yarns
21 is partially bonded so that the knitted lace fabric 20 is
formed, and the process proceeds to Step a4. In Step
a4, the formed knitted lace fabric 20 is cut (in a case of
a wide fabric, the knitted lace fabric 20 is unchanged),
and then in Step a5, manufacturing work of the knitted
lace fabric 20 is completed. In Step a2, the precursor
fabric is heated, thereby melting the core yarn 30 of the
chain stitch yarn 21. Accordingly, elastic properties there-
of are impaired, but the first insertion yarn 23 is heated
so as not to reach the melting temperature. Accordingly,
the elastic properties can be maintained. Therefore, the
knitted lace fabric 20 is elastic.
[0049] According to the knitted lace fabric 20 in the
present embodiment described above, the elastic first
insertion yarn 23 is woven into the chain stitch structure
19, thereby the chain stitch structure being given elastic
properties. Accordingly, it is possible to realize the elastic
knitted lace fabric. In addition, the first contact portion 50
between the chain stitch yarn 21 and the first insertion
yarn 23 is partially bonded, and the second contact por-
tion 55 between the chain stitch yarns 21 or between the
chain stitch yarn 21 and the second insertion yarn 22 is
partially bonded to each other. This prevents a misalign-
ment between the chain stitch yarn 21 and the first inser-

tion yarn 23 and a misalignment between the chain stitch
yarns 21 or between the chain stitch yarn 21 and the
second insertion yarn 22, thereby preventing lattice dis-
tortion. For example, even if an external force caused by
a manufacturing process such as a sewing or cutting
process of the knitted lace fabric, or an external force
caused by a use state such as a wearing or washing state
is applied, the lattice distortion is prevented, and a lattice
shape is maintained. Therefore, a satisfactorily beautiful
knitted lace fabric can be obtained, and moreover, the
excellent beauty can be maintained over a long period
of time.
[0050] By utilizing heat welding properties of the chain
stitch yarn 21, the first insertion yarn 23, and the second
insertion yarn 22 which are woven into the whole knitted
lace fabric 20, the chain stitch yarn 21 and the first inser-
tion yarn 23 are bonded to each other and the chain stitch
yarn 21 and the second insertion yarn 22 are bonded to
each other. Accordingly, a configuration in which partially
different yarns are used is not adopted, visual and tactile
uniformity can be obtained, and there is no possibility
that beauty and texture may be impaired. Furthermore,
the chain stitch yarn 21 in which the core yarn 30 is cov-
ered with the covering yarn 31 is stretched and bonded
in a portion where the core yarn 30 is exposed. Accord-
ingly, there is no possibility that the surface of the cov-
ering yarn 31 may be covered with a melted substance
of the core yarn 30. When the knitted lace fabric 20 and
a knitted lace product manufactured using the same
come into contact with the skin, the melted substance of
the core yarn 30 does not come into contact with the skin,
and the covering yarn 31 comes into contact with the
skin. Since the covering yarn 31 is composed of a col-
lection of a plurality of single fibers, a flexible and soft
touch can be obtained, and satisfactory texture can be
maintained. Here, the texture means a sense of hand
touch. The satisfactory texture means a sense of flexible
and soft hand touch.
[0051] In addition, since substantially all of the first con-
tact portion 50 between the chain stitch yarn 21 and the
first insertion yarn 23 and the second contact portion 55
between the chain stitch yarn 21 and the second insertion
yarn 22 are bonded, the misalignment between the chain
stitch yarn 21 and the first insertion yarn 23 and the mis-
alignment between the chain stitch yarns 21 and the sec-
ond insertion yarn 22 which are likely to affect the lattice
distortion can be prevented as much as possible in both
the course direction C and the wale direction W. Accord-
ingly, there is no possibility that elastic properties and
flexibility may be impaired. Powerful tensile strength is
provided, and thus, fraying is less likely to occur. There-
fore, it is possible to obtain the elastic knitted lace fabric
which is satisfactory in beauty and which is excellent in
texture.
[0052] A heating condition in Step a3 which is the
above-described thermal setting process is set to a heat-
ing condition which causes the core yarn 30 of the chain
stitch yarn 21 to be melted and which prevents a char-
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acteristic change including embrittlement of yarns other
than the core yarn 30. In addition, it is preferable that the
heating condition in the heating process is set to be the
heating condition under which the core yarn 30 is heated
at a temperature to such an extent that a form as a yarn
can be maintained. In this manner, the melted substance
of the core yarn 30 does not appear on the surface of the
fabric, and the melted substance of the core yarn 30 can
be less likely to come into contact with the skin.
[0053] For example, as the heating condition, a heating
temperature and a heating time are set. The minimum
melting temperature for melting the core yarn 30 is set
to B1, and a time required until the core yarn 30 is sof-
tened when heated at the minimum melting temperature
is set to D1. In addition, the minimum characteristic
change temperature for changing the characteristic of
the yarn other than the core yarn 30 is set to B2, and a
time required until the characteristic is changed when the
other yarn is heated at the minimum characteristic
change temperature is set to D2. According to the present
embodiment, if the heating temperature during the heat-
ing process is set to B3 and the heating time is set to D3
in any case, the heating condition is set to B1 < B3 < B2
and D1 < D3 < D2. Furthermore, if B3 is set to be a value
closest to B1 as much as possible and D3 is set to be a
value closest to D1 as much as possible, a form as the
yarn of the core yarn 30 can be easily maintained.
[0054] In the present embodiment, as the core yarn 30
of the chain stitch yarn 21, the elastic yarn is used which
is formed of polyester-based thermoplastic polyurethane
and whose fineness shows 10 deniers or larger and 280
deniers or smaller, or preferably 10 deniers or larger and
70 deniers or smaller. In addition, the core yarn 30 is
thermally processed at the heating temperature of 170°C
or higher and 195°C or lower and during the heating time
of 30 sec or longer and 90 sec or shorter. In this manner,
the core yarn 30 is melted, and the characteristic of the
remaining yarn can be prevented from being changed.
In addition, for example, fineness of the first insertion
yarn 22 is selected from a range of 40 deniers or larger
and 420 deniers or smaller. As the core yarn of the second
insertion yarn 21, those which are the same as the core
yarn 30 of the chain stitch yarn 21 may be used.
[0055] For example, in a case where the heating time
is set to be constant, if the heating temperature is set to
be lower than 170°C, bonding strength provided by the
melted core yarn 30 becomes weakened. In addition, if
the heating temperature exceeds 195°C, a form as the
yarn of the core yarn 30 is less likely to be maintained.
Moreover, there is a possibility that the characteristic of
the yarn other than the core yarn 30 may be changed. In
contrast, according to the present embodiment, it is pos-
sible to prevent the above-described problem from aris-
ing by setting the heating temperature to 170°C or higher
and 195°C or lower as described above.
[0056] If the core yarn 30 is thinner, a bonded portion
becomes smaller as the bonded portion becomes closer
to a contact point, thereby improving texture. If the core

yarn 30 is thicker, the bonded portion becomes large,
thereby impairing texture. In order to thicken the core
yarn 30 while maintaining satisfactory texture, it is con-
ceivable to thicken the covering yarn 31. However, the
chain stitch yarn 21 is thickened, and translucency of the
knitted lace fabric may be impaired. In addition, if the
core yarn 30 is thinner, bonding strength decreases. If
the core yarn 30 is thicker, bonding strength increases.
In addition, depending on the combination of the core
yarn 30 and the covering yarn, it is possible to provide
fabric texture suitable for an intended use. Furthermore,
by setting each yarn itself to be thick or a combination of
yarns, it is also possible to improve burst strength.
[0057] Therefore, in a case where the core yarn 30 is
a thin yarn whose fineness is smaller than 10 deniers, a
problem arises in that strength decreases too much. In
a case where the core yarn 30 is a thick yarn whose
fineness exceeds 140 deniers, a problem arises in that
texture is impaired. If the core yarn 30 is set to have the
fineness of 10 deniers or larger and 140 deniers or small-
er, the strength is not insufficient, and satisfactory texture
can be obtained. From a similar viewpoint, it is preferable
that the core yarn 30 has the fineness of 10 deniers or
larger and 50 deniers or smaller.
[0058] In addition, in the knitted lace fabric 20, the first
and second contact portions 50 and 55 are bonded as
described above, thereby providing an advantageous ef-
fect of preventing fraying progress of the yarn. Therefore,
for example, the knitted lace fabric 20 can be cut into an
arbitrary shape as in so-called motif-cutting and free-cut-
ting. Therefore, the knitted lace fabric 20 has high elastic
properties and form stability in any direction of the wale
direction W and the course direction C. It is possible to
mold a three-dimensional shape by performing a molding
process.
[0059] In order to obtain a desired three-dimensional
shape for women’s underwear, for example, the knitted
lace fabric 20 thus manufactured is subjected to the mold-
ing process at the temperature of 180°C during the cutting
process in Step a4. The knitted lace fabric 20 is cut into
an individually processed product, and the manufactur-
ing work is completed in Step a5.
[0060] According to the knitted lace fabric 20 of the
invention, the first and second contact portions 50 and
55 are bonded as described above, and it is possible to
prevent the yarn from fraying. Accordingly, it is possible
to adopt a configuration having no run stopper portion 42
or a few run stopper portions 42. According to the con-
figuration having no run stopper portion 42 or a few run
stopper portions 42, horizontal stitching of the chain stitch
yarn 21 is eliminated or reduced. Therefore, it is possible
to achieve improved quality by improving beauty.
[0061] The above-described embodiment is merely an
example of the invention, and the configurations can be
changed. For example, materials of the respective yarns
21 to 23 can be appropriately changed.
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Reference Signs List

[0062]

19: Chain stitch structure
20: Knitted lace fabric
21: Chain stitch yarn
22: Second insertion yarn
23: First insertion yarn
24: First loop-shaped portion
25: Second loop-shaped portion
30: Core yarn
31: Covering yarn
50: First contact portion
55: Second contact portion
C: Course direction
W: Wale direction

Claims

1. A knitted lace fabric, comprising:

a chain stitch yarn which configures a chain
stitch structure in which a plurality of loop-
shaped portions are linked in a course direction
and form a plurality of rows in a wale direction;
a first insertion yarn which is resiliently stretch-
able and is elastic, the first insertion yarn being
inserted into each of the plurality of loop-shaped
portions of the chain stitch yarn in the course
direction so as to be woven into the chain stitch
structure, thereby the chain stitch structure be-
ing given elastic properties in the course direc-
tion; and
a second insertion yarn which is resiliently
stretchable and is elastic, the second insertion
yarn being alternately wound around each of the
plurality of loop-shaped portions of the chain
stitch yarn configuring one chain stitch structure
and each of the loop-shaped portions of the
chain stitch yarn of a chain stitch structure ad-
jacent to the one chain stitch structure in the
wale direction, thereby the chain stitch struc-
tures being given elastic properties in the wale
direction,
the first insertion yarn being bonded to the chain
stitch yarn at a position where the first insertion
yarn is in contact with the loop-shaped portions
of the chain stitch yarn, and
the second insertion yarn being bonded to the
chain stitch yarn at a position where the second
insertion yarn is in contact with the loop-shaped
portions of the chain stitch yarn.

2. The knitted lace fabric according to claim 1,
wherein the chain stitch yarn and the second inser-
tion yarn are composite yarns which have a core

yarn composed of a single fiber yarn formed of a hot-
melt synthetic resin, and a covering yarn composed
of a filament yarn formed of a hot-melt synthetic resin
whose melting temperature is higher than that of the
core yarn.

3. The knitted lace fabric according to claim 2,
wherein the first insertion yarn is composed of a hot-
melt synthetic resin fiber yarn whose melting tem-
perature is higher than that of the core yarn of the
chain stitch yarn, and is an elastic yarn whose fine-
ness is 40 deniers or larger and 420 deniers or small-
er.

4. The knitted lace fabric according to any one of claims
1 to 3,
wherein the chain stitch yarn and the second inser-
tion yarn are elastic yarns whose fineness is 10 de-
niers or larger and 280 deniers or smaller.
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