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Description
[Technical Field]

[0001] This application relates to a method of manu-
facturing a Leavers lace fabric and a Leavers lace fabric
which is obtained by carrying out the method.

[Background Art]

[0002] Recently, in the fashion industry, products hav-
ing a so-called natural worn-out feeling have formed one
type of trend. In order to obtain a product having such a
worn-out feeling, analysis regarding fabrics and fibers
which are used in the fabrics has been repeated (for ex-
ample, Patent Documents 1 and 2). As a technique of
applying damage to a product, stone wash processing,
sandblasting, or the like is carried out. This type of
processing is basically processing after a final product is
obtained.

[0003] Also with regard to a lace product, this trend
exists, and thereis also a case where a productis referred
to as a damaged lace. As a representative of damaged
lace, there is a lace in which a lace surface is subjected
to wear processing to some extent, or a lace product in
which holes are formed at specific sites therein. Ina case
of manufacturing such a perforated lace, after a complet-
ed product without damage is obtained through process-
es such as knitting, dyeing, cutting, and sewing of a lace
fabric, damage processing such as stone washing is car-
ried out. There is also a case where it is preferable to
perform such damage treatment on a specific site in a
product. In a case where damage is perforation, in a cut
and sewn product adopting alace pattern oralace having
the lace pattern, it is necessary to specify positions of
holes in consideration of an application state.

[0004] On the other hand, a lace product (in particular,
an original fabric) is manufactured to have a specified
lace width. In general, in the knitting of lace, several rows
of lace are knitted in a state of being arranged sideways,
and the portions of lace are separated from each other
at predetermined positions which are specified in a width
direction. Such techniques are disclosed in Patent Doc-
uments 3, 4, and 5. The techniques disclosed in Patent
Documents 3 and 4 are techniques using a drawn yarn,
and the technique disclosed in Patent Document 5 is a
technique of cutting yarns crossing at separated loca-
tions which are basically set in a width direction.

[0005] In the techniques disclosed in these docu-
ments, a Raschel knitting machine which proceeds with
wale formation while knitting a chain stitch is used.

[Related art Document]
[Patent Document]

[0006]
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[Patent Document 1] JP-A-7-173766
[Patent Document 2] JP-A-2005-264390
[Patent Document 3] JP-A-2001-159058
[Patent Document 4] JP-A-2014-5582
[Patent Document 5] JP-A-2000-328406

[Summary of the Invention]
[Problem that the Invention is to Solve]

[0007] The techniques disclosed in Patent Documents
1and 2 are not techniques which are specifically targeted
at lace, and cannot cope with a technique in which posi-
tion formation of holes specifically taking into account a
lace pattern or an application state of lace is required.
[0008] Further, the damage processing is basically
performed on a final stage product in which processing
other than damage has been completed, and therefore,
if the damage processing is performed on lace in which
knitting is completed, the lace itself cannot delicately
maintain a shape, a lace design changes (a shape is
lost), and a pattern is disturbed, and thus it is difficult to
obtain a good product.

[0009] The drawn yarn shown in Patent Documents 3
and 4 is a technique of separating a knitted lace fabric
along a knitting direction and does not aim at the forma-
tion of a hole which this application intends to attain. In
Patent Document 5, by cutting a connection yarn 14a,
separation along the knitting direction is likewise per-
formed.

[0010] However, in Patent Documents 3, 4, and 5, as
a knitting machine, a Raschel knitting machine is used.
In this case, as indicated previously, if an attempt to
change the position, the number, or the like of holes which
are provided in lace, in response to a pattern, is made
according to a customer’s request, basically, in the Ra-
schel knitting machine, the position of the drawn yarn
cannot be freely selected, and therefore, it is necessary
to change a machine itself (for example, the selection or
the number of reeds which are used for the drawn yarn,
the position of areed in areed row, or the like), a monthly
period is required in only this mechanical change, and
thus a delivery time becomes longer, and itis not possible
to cope with today’s demands for large item small volume
production.

[0011] On the other hand, as a technique of forming
holes in a textile product, there is a technique using a
soluble yarn. However, in this technique, the soluble yarn
is dissolved before dyeing, and if the soluble yarn is dis-
solved, a lace itself loses a shape, and the beauty of a
lace is lost due to there being wrinkles.

[0012] Therefore, an object of the present invention is
to obtain a method of manufacturing a lace fabric, which
is related to a method of manufacturing a perforated lace
which has highly decorative properties and in which holes
can be freely provided at arbitrary positions, and in which
a problem such as wrinkles does not occur even if the
lace fabric passes through a knitted fabric treatment proc-
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ess after knitting, such as dyeing.
[Means for solving the problem]

[0013] In order to achieve the above object, there is
provided a method of manufacturing a Leavers lace fab-
ric,including: forming a base weave by appropriately con-
necting adjacent course sites of wales, each composed
of a bobbin yarn, by a weft; performing knitting by inter-
weaving a large number of pattern yarns forming a pat-
tern design into the base weave; and forming both side
end edges in a width direction, each of which extends
along the wale, in which a cross-over yarn for hole for-
mation is interwoven alternately across a predetermined
number of courses between hole formation target wales
that are a pair of wales which are located in each of both
side end edges in a width direction and are adjacent to
each other in a width direction of a lace fabric, and the
weft is retained at any one wale of the hole formation
target wales in a hole formation target site in a lace knit-
ting direction between the hole formation target wales,
and a Leavers lace fabric having a hole is obtained by
carrying out a knitting process of providing a weft inter-
weaving site in which the weft is interwoven between the
hole formation target wales, and a pattern yarn inter-
weaving site in which the pattern yarn is interwoven be-
tween the hole formation target wales, in only each of
sites other than the hole formation target site in the lace
knitting direction, carrying out a treatment process of
treating a Leavers lace obtained in the knitting process,
and carrying out a hole formation process of removing
the cross-over yarn for hole formation from a knitted fab-
ric.

[0014] In a case of carrying out the method of manu-
facturing a Leavers lace fabric according to this applica-
tion, basically, work advances in the order of the knitting
process, the treatment process, and the hole formation
process.

[0015] In the knitting process, the knitting of a lace
based on a weave drawing created in advance is carried
out. Inthis process, the cross-over yarn for hole formation
is interwoven between the hole formation target wales of
a lace which is required to be, for example, a damaged
lace. Then, after the treatment process such as dyeing
is performed, in the hole formation process which be-
comes a substantive final process, the cross-over yarn
for hole formation interwoven in a knitting stage is ex-
tracted.

[0016] However, in a case where the treatment proc-
ess can be omitted, work advances without performing
substantive treatment, or in a case where the influence
ofthe treatment which is carried out in the treatment proc-
essonthe Leavers lace fabricis slight, work may advance
in the order of the knitting process, the hole formation
process, and the treatment process.

[0017] The hole formation targets wale as referred to
in this application are a pair of wales adjacent to each
other in the width direction of the lace fabric in the lace
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fabric. Therefore, after the cross-over yarn for hole for-
mation is interwoven, if an operation of extracting the
cross-over yarn for hole formation from the knitted fabric
(the lace fabric) is performed, with regard to the hole for-
mation target site, there is neither the weft nor the pattern
yarn between the pair of wales, and therefore, the site is
separated in the knitting direction. On the other hand,
with regard to the weft interweaving site and the pattern
yarn interweaving site which are sites different from the
hole formation target site, the weft, the pattern yarn, or
both of them are interwoven between the wales, and
therefore, the sites are not separated.

[0018] As aresult, for example, as shown by reference
numeral 2in Fig. 1A, itis possible to form a hole extending
between specific wales in the knitting direction.

[0019] In this application, such holes can be formed in
an arbitrary number at an arbitrary positions between
both side end edges in the width direction of the lace
fabric. Further, the hole can be formed in an arbitrary
length at an arbitrary position in the knitting direction of
the lace fabric. As a result, a hole having a form specific
to this application and extending in the knitting direction
can be formed in accordance with a pattern which is
formed in the lace fabric, and thus it is possible to obtain
a lace with a hole as a damaged lace, and it is possible
to obtain a lace having a distinctive design as shown in
Fig. 1A, for example.

[0020] Furthermore, in this application, as a knitting
machine, a Leavers lace machine is used, and therefore,
the position adjustment of the cross-over yarn for hole
formation in the lace fabric width direction can be easily
performed. Further, the specification of the hole forma-
tion target site is also easy.

[0021] Although such adjustment can be performed by
a user even in a Raschel machine, it means a change in
the specification of the Raschel machine, and therefore,
about one month is required for the change, and thus it
is not practical. Further, fine adjustment such as provid-
ing a hole at a desired location in response to each lace
pattern, or changing the position or the length of a hole
including the lace fabric width direction after a sample is
first created and then evaluated by a customer is practi-
cally impossible in a Raschel machine.

[0022] In this application, a machine capable of me-
chanically manufacturing a Leavers lace is referred to as
a Leavers lace machine. Leavers lace has a braid-like
structure, and therefore, there is also an opinion that it
is a woven fabric. However, in terms of being a machine
capable of manufacturing a Leavers lace having a struc-
ture which will be described later (Paragraphs [0024] to
[0031]), this makes no difference. In a case of being
based on an opinion that it is a woven fabric, the width
direction of the lace fabric as referred to in this application
corresponds to a direction of arrangement of warps (bob-
bin yarns), and the knitting direction is a direction in which
weaving advances.

[0023] Further,itis also preferable thatin the formation
of the weft interweaving sites, sites in which interweaving
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densities of the wefts are different in the lace knitting
direction are provided.

[0024] In the lace fabric according to this application,
in the weft interweaving site, the weft is interwoven be-
tween the hole formation target wales, and therefore, the
hole as described previously is not formed in this site.
However, even in a case where the hole formation target
wales are connected by the weft, the density thereof is
adjusted, whereby in an area in which the density of the
weftis high, alace partin which the wales extend securely
in the knitting direction is made, and an area in which the
density is low becomes a part in which due to relatively
loose connection, a rough net (mesh) is present. As a
result, for example, if dense areas are formed on the
knitting advance side and the retreat side of the hole for-
mation target site specific to this application in the knitting
direction, the hole can be made to be clear, and if a rough
areais provided and the front thereofis made to be dense,
a configuration in which transition from the hole to the
dense weave is sequentially made can be realized.
[0025] Further, a configuration in which in the execu-
tion of the knitting process, a weft-alone interweaving site
in which only the weft is interwoven between the hole
formation target wales, and a pattern yarn and weft in-
terweaving site in which both the pattern yarn and the
weft are interwoven between the hole formation target
wales are provided is also a preferable configuration.
[0026] A net-alone site and a part with a pattern can
be formed by forming the weft-alone interweaving site
and the pattern yarn and weft interweaving site, and var-
ious lace designs can be developed by the interposition
of the hole formation target site, or the like.

[0027] Further, it is preferable that a first fiber is used
for a yarn of a part of the weft or the pattern yarn, and a
second fiber is used for a yarn of the other part of the
weft or the pattern yarn, which is different from the weft
or the pattern yarn composed of the first fiber, a fiber
thicker than the second fiber is used as the first fiber, and
with regard to a knitting weave in the knitting direction of
the lace fabric, an area in which a density of the first fiber
is higher than a density of the second fiber in a compar-
ison between the areas in the knitting direction is formed.
[0028] In a case of adopting this manufacturing meth-
od, a cover form in a case of looking at a lace fabric in
which a hole of a lace is covered with a yarn can be
appropriately adjusted by, for example, the interposition
of the hole formation target site, or the like, due to the
selection of the thickness of a yarn.

[0029] Further, if fibers having different color-develop-
ment properties with respect to a specific dye are select-
ed as the first fiber and the second fiber, a change of a
color can also be adjusted in accordance with a cover
form of the lace fabric.

[0030] By using the method of manufacturing a Leav-
ers lace fabric which has been described hitherto, it is
possible to mechanically and easily manufacture a Leav-
ers lace fabric having a hole which extends over a plu-
rality of courses in the lace knitting direction and is pro-
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vided in each of both side end edges in a width direction.
[Brief Description of the Drawings]
[0031]

Figs. 1A and 1B are diagrams showing the external
appearance of a Leavers lace with a hole according
to this application.

Figs. 2A and 2B are explanatory diagrams showing
the weave configuration of the Leavers lace.

Fig. 3 is a weave diagram of an original fabric with
a cross-over yarn for hole formation interwoven
therein.

Figs. 4A and 4B are explanatory diagrams showing
a hole formation process.

Fig. 5 is a diagram showing another embodiment of
aweft around the cross-over yarn for hole formation.

[Best Mode for Carrying Out the Invention]

[0032] Embodiments of this application will be de-
scribed based on the following drawings.

[0033] Fig. 1A is a diagram showing an external ap-
pearance when a Leavers lace fabric 1 according to this
application is viewed from the front surface side.

[0034] The feature of this application is that a hole 2
extending a knitting direction D2 is formed in the Leavers
lace fabric 1, as also shown in the drawing, and along
with a lace pattern which is composed of a pattern yarn
or the like, the hole 2 specific to this application also forms
a part of a lace design. In the Leavers lace fabric 1 ac-
cording to this application, the positions of the holes 2 in
alace fabric width direction D1 and the lace fabric knitting
direction D2 can be freely adjusted, and the length of the
hole 2 and the structure of a net N before and after the
hole 2 can also be freely adjusted.

[0035] In Fig. 3, an example of a weave structure of a
knitting weave for forming the hole 2 is shown, and the
formation principle of the hole 2 is shown in Figs. 4A and
4B.

[0036] The lace fabric according to this application is
manufactured by being knitted by a Leavers lace ma-
chine (not shown) and thereafter, extracting a cross-over
yarn for hole formation 3 specific to this application after
predetermined treatment is performed on a knitted fabric.
[0037] In the following description, first, the weave of
alLeaverslace will be described. Further, also with regard
to a yarn which is used, a specific example is shown.
However, these examples are merely preferred exam-
ples.

[0038] A weaveinacase wherethe Leaverslace fabric
1 is viewed from the knitted fabric front surface side is
shown in Figs. 2A and 2B. As shown in Fig. 2A, in the
Leavers lace fabric 1, a bobbin yarn 7 (yarn type: nylon,
thickness: a range of 30 to 50 deniers) which forms a
foundation of the weave and extends in the knitting di-
rection D2 which is referred to as a wale W is provided
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as awarp, and a back warp BW (yarn type: nylon covered
yarn with polyurethane as a core, thickness: a range of
140 to 420 deniers, or a nylon yarn or the like having a
thickness in a range of 30 to 50 deniers) is interwoven
with the bobbin yarn 7 in the width direction of the knitted
fabric. Further, with respect to a weave composed of the
bobbin yarn 7 and the back warp BW, a front warp FW
(yarn type: nylon, thickness: a range of 30 to 50 deniers)
is interwoven on the front side of the back warp BW. The
back warp BW and the front warp FW serve as wefts for
configuring a base weave 4 (the net N) of a warp knitted
fabric.

[0039] A weaving direction of each of the back warp
BW and the front warp FW, or a gimp yarn 8 and a liner
yarn 9 (both of which will be described later) becomes
the width direction D1 of the lace fabric, which is orthog-
onal to the knitting direction D2 described previously.
[0040] A yarn stroke motion of each of the back warp
BW and the front warp FW is to make interweaving pro-
ceed by performing a traverse between the bobbin yarns
7 adjacent to each other or between a predetermined
number of bobbin yarns 7 in the same course C, and the
back warp BW has a form in which it is located on the
back surface side of the bobbin yarn 7 when the yarn
performs a rightward traverse with respect to the bobbin
yarn 7, and located on the front surface side of the bobbin
yarn 7 at the time of a leftward traverse, when viewed
from the front surface side of a knitted fabric, as shown
in Fig. 2A. Conversely, the front warp FW is knitted so
as to be located on the front surface side at the time of
a rightward traverse with respect to the bobbin yarn 7
and be located on the back surface side at the time of a
leftward traverse.

[0041] The base weave 4 of the Leavers lace fabric 1
is completed with the bobbin yarn 7 (a warp), the back
warp BW (aweft), and the front warp FW (a weft). Further,
in the Leavers lace fabric 1, for the purpose of patterning
or the like, with respect to the base weave 4, the gimp
yarn 8 (yarn type: cation, nylon, cotton, or the like, thick-
ness: a range of about 50 to 150 deniers) is inserted
between the front warp FW and the back warp BW, and
the liner yarn 9 (yarn type: nylon, cation, cotton, or the
like, thickness: about 300 deniers) is inserted on the front
surface side of the front warp FW, as shown in Fig. 2B.
[0042] Fig. 2B is a weave in which a single represent-
ative gimp yarn 8 and a single representative liner yarn
9 are inserted into the base weave 4 of Fig. 2A. As can
also be seen from this drawing, the same yarn stroke
motion as that of the back warp BW described previously
is performed in the gimp yarn 8, and the same yarn stroke
motion as that of the front warp FW is performed in the
liner yarn 9.

[0043] In the case of the Leavers lace fabric 1, the
number of gimp yarns 8 is generally about 60 pieces and
the number of liner yarns 9 is also generally about 60
pieces.

[0044] The Leavers lace fabric 1is composed of a liner
yarn layer 90, a front warp layer FWL, a gimp yarn layer
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80, and a back warp layer BWL as shown in Fig. 1B, if
the knitted fabric is viewed in a thickness direction T
thereof.

[0045] The positional relationship in a knitted fabric
front-and-back direction between the respective yarns is
determined by the positional relationship between reeds
in a knitting operation. From a relationship of configuring
a knit, it goes without saying that the respective yarns
are interwoven with each other to follow the configuration
shown in Fig. 2B in the front-and-back direction.

[0046] It is also possible to adopt a configuration in
which from the front surface side of the lace fabric 1, the
liner yarn layer 90, the gimp yarn layer 80, the front warp
layer FWL, and the back warp layer BWL are disposed,
in which although it is the disposition in a Leavers lace
fabric front-and-back direction T of the respective layers
(the liner yarn layer 90, the front warp layer FWL, the
gimp yarn layer 80, and the back warp layer BWL) in the
lace fabric 1 described above, a positional relationship
in which the front warp layer FWL and the gimp yarn layer
80 are reversed in the front-and-back direction is made.
[0047] Inthe Leaverslace according to this application,
in addition to the bobbin yarn 7, the wefts (the front warp
FW and the back warp BW), and pattern yarns (the gimp
yarn 8 and the liner yarn 9) which have been described
hitherto, a cross-over yarn for hole formation 3 (yarn type:
nylon, thickness: about 420 deniers) specific to this ap-
plication is interwoven into the lace fabric. Further, a net
yarn for lace fabric connection 5 (yarn type: nylon, thick-
ness: about420 deniers) is used in order to knit a plurality
of lace fabrics 1 at both side ends in the width direction
of the lace fabric by a single knitting operation in a Leav-
ers lace machine. The cross-over yarn for hole formation
3is ayarn whichis interwoven into the lace fabric in order
to form the hole 2 in a specific site (in this application,
this site is referred to as a hole formation target site 20)
of the lace fabric, and the net yarn for lace fabric connec-
tion 5 is an operation yarn for connecting the lace fabrics
1, each of which becomes a unit, in a case of knitting a
plurality of lace fabrics 1 by a single knitting operation by
using a Leavers lace machine.

[0048] Hereinafter, description will be made using
Figs. 3, 4A, and 4B.

[0049] The Leavers lace fabric 1 according to this ap-
plication is the Leavers lace fabric 1 in which the hole 2
extending in the knitting direction is formed at an arbitrary
position of the intended lace fabric through a knitting proc-
ess, a treatment process, and a hole formation process.
Therefore, in the following description, description will be
made in the order of the processes while appropriately
referring to weave drawings (Figs, 3, 4A, and 4B) of the
Leavers lace. However, in order to facilitate understand-
ing, in Figs. 4A and 4B, only the wefts FW and BW and
the bobbin yarn 7 are shown and the pattern yarns 8 and
9 are omitted. Further, the net yarn for lace fabric con-
nection 5 does not appear.

[0050] In these drawings, each line in a vertical direc-
tion indicates the position of the bobbin yarn 7 which
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forms a wale W, and each line in a horizontal direction
corresponds to a course C, and lines passing in the di-
rection of a weft correspond to the wefts (FW and BW),
the pattern yarns (in the example shown in the drawings,
mainly the liner yarn 9), the cross-over yarn for hole for-
mation 3, and the net yarn for lace fabric connection 5.
[0051] The cross-over yarn for hole formation 3 per-
forms the same yarn passage as that of the front warp
FW described previously, and the net yarns for lace fabric
connection 5 and 5 which can be provided in a pair also
perform the same yarn passage as that of the front warp
FW.

[0052] In Fig. 3, a pair of net yarns for lace fabric con-
nection 5 is interwoven between specific wales We and
We at the left end of the drawing. Each net yarn for lace
fabric connection 5 forms a weave in which a yarn stroke
motion, in which the yarn passes between the wales We
and We which form a pair, every three courses, and turns
to the back surface side or the front surface side of the
bobbin yarn 7 and thereafter, returns to the original wales
We and We again in a state where the yarn has advanced
by three courses, is repeated.

[0053] The right side of a lace fabric connection area
in which the pair of net yarns for lace fabric connection
5 is interwoven becomes an area of a lace fabric main
body 100. In the lace fabric main body 100, a scallop part
101 is provided on the end portion side and a pattern part
102 continue therefrom and has the hole formation target
site 20 which has been described hitherto, at a site on
the right side thereof (the inside when viewed from the
lace fabric). In the weave example exemplarily shown in
Figs. 4A and 4B, in the hole formation target sites 20, a
left hole formation target site 20a extends over about
thirty courses, a central hole formation target site 20b
extends over about ten courses, and a right hole forma-
tion target site 20c extends over about thirty courses.
[0054] As can also be seen from this weave drawing,
in the knitting stage which is shown, only the cross-over
yarn for hole formation 3 described previously is interwo-
ven between the wales W (between the bobbin yarns 7)
in the respective hole formation target sites 20 (20a, 20b,
and 20c shown in Fig. 4A). In Fig. 3, the cross-over yarn
for hole formation 3 is shown by a dark thick line and a
light thick line. However, the cross-over yarn for hole for-
mation 3 is a single continuous yarn. A yarn stroke motion
of the cross-over yarn for hole formation 3 in the example
shown in Fig. 3 has a configuration in which a yarn stroke
motion, in which the yarn passes between wales Wh and
Wh which form a pair, every three courses, and turns to
the back surface side or the front surface side of the bob-
bin yarn 7 and thereafter, returns to the original wales
Wh and Wh again after the yarn has advanced by three
courses, is repeated. In the example shown in Figs. 4A
and 4B, the cross-over yarn for hole formation 3 performs
yarn passage between the wales Wh every five or six
course.

[0055] Further, as shown in Fig. 3, tracing an area be-
tween the wales Wh and Wh with which the cross-over
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yarn for hole formation 3 is interwoven, at a site 21 (a
retreated site 21b or an advanced site 21f in the knitting
direction) deviated from the hole formation target site 20,
the weft FW or BW (BW is not shown) or the pattern yarn
9 or 8 (8 is not shown) straddles between the wales Wh
and Wh, thereby forming the net N and forming a pattern.
[0056] As can be seen from the above description, in
the Leavers lace fabric 1 according to this application,
the hole formation target wales Wh and Wh which are a
pair of wales adjacent to each other in the width direction
D1 of the lace fabric are specified in each of both side
end edges in a width direction, at which the net yarn for
lace fabric connection 5 is located, and the cross-over
yarn for hole formation 3 is alternately interwoven across
a predetermined number of courses between the speci-
fied hole formation target wales Wh and Wh. Further, in
the hole formation target site 20 in the lace knitting direc-
tion between the hole formation target wales Wh and Wh,
the weft FW is retained at any one wale of the hole for-
mation target wales Wh and Wh, and a weft interweaving
site 22 in which the weft FW is interwoven between the
hole formation target wales Wh and Wh is provided in
only each of the sites 21 (21b and 21f) other than the
hole formation target site in the lace knitting direction D2.
Also with regard to the pattern yarns 8 and 9, a pattern
yarn interweaving site 23 in which the pattern yarns 8
and 9 are interwoven between the hole formation target
wales Wh and Wh is provided in only each of the sites
21 (21b and 21f) other than the hole formation target site
20.

[0057] The above is the basic configuration of a weave
design of the Leavers lace according to this application,
and in the knitting process, an original fabric is knitted
according to this basic design concept. In the original
fabric, the cross-over yarn for hole formation 3 remains.
Therefore, the original fabric can favorably maintain the
lace design thereof in the subsequent operation.

[0058] After the knitting is completed, scheduled treat-
ment such as dyeing or shaping is performed on the ob-
tained original fabric. This process is the treatment proc-
ess.

[0059] With respect to the treated original fabric which
has substantively reached a produce level by carrying
out the above treatment, the cross-over yarn for hole for-
mation 3 is removed from the treated knitted fabric. This
is the hole formation process. As a result, the Leavers
lace fabric 1 having a hole which extends in the knitting
direction at a position according to the basic design of
the lace fabric can be obtained. If the manufacturing pro-
cedure of this embodiment is adopted, it is possible to
obtain a lace fabric with a hole, in which hole formation
can be performed at the final stage of the manufacturing,
withoutdisturbing a distinctive lace design of alace fabric.

[Other Embodiments]

[0060]
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(1) In the embodiment shown in Fig. 3, the example
in which the weft interweaving site 22 and the pattern
yarn interweaving site 23 are provided in approxi-
mately the same site is shown. However, as shown
in Fig. 5, in the execution of the knitting process, a
weft-alone interweaving site 24a in which only the
wefts FW and BW are interwoven between the hole
formation target wales Wh and Wh, and a pattern
yarn and weft interweaving site 24b in which both of
the pattern yarns 8 and 9 and the wefts FW and BW
are interwoven between the hole formation target
wales may be separately provided.

(2) Further, in the embodiment described above, with
regard to the weft or the pattern yarn, in particular,
the thickness of the yarn is not particularly men-
tioned. However, it is preferable that a first fiber is
used for a yarn of a part of the weft or the pattern
yarn, and a second fiber is used for a yarn of the
other part of the weft or the pattern yarn, which is
different from the weft or the pattern yarn composed
of the first fiber, a fiber thicker than the second fiber
is selected as the first fiber, and with regard to a
knitting weave in the knitting direction of the lace
fabric, an area in which a density of the first fiber is
higher than a density of the second fiber in the com-
parison between the areas in the knitting direction is
formed. If such a configuration is adopted, areas hav-
ing different coverages in the knitting direction of the
lace fabric can be formed, and in a case where a
dyed state is made, a shade of a color can also be
realized.

(3) On the other hand, as further shown in Fig. 5, in
the formation of the weft interweaving site, sites in
which interweaving densities of the wefts FW and
BW are different in the lace knitting direction D2 (in
a site denoted by reference numeral 22 in Fig. 3, the
weft FW skips over three courses and alternately
and repeatedly passes through two continuous
courses, whereas in a site denoted by reference nu-
meral 24 in Fig. 5, the weft FW performs yarn pas-
sage in which the yarn skips over three courses and
returns back to the original wale at two continuous
courses) may be formed. If such a configuration is
adopted, a lace structure (such as whether or not
the hole is securely fixed) and a design in the vicinity
of the hole after the cross-over yarn for hole forma-
tion 3 is extracted can be adjusted.

(4) Inthe embodiment described above, as the most
preferable example, the example in which work ad-
vances in the order of the knitting process, the treat-
ment process, and the hole formation process is
shown. However, as indicated earlier, in a case
where the treatment process can be omitted, sub-
stantive treatment is not carried out, or in a case
where the influence of the treatment which is carried
outin the treatment process on the Leavers lace fab-
ric is slight, work may advance in the order of the
knitting process, the hole formation process, and the
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treatment process.

[Industrial Applicability]

[0061] As described above, a perforated lace which

has

highly decorative properties and in which holes are

freely provided at arbitrary positions can be manufac-
tured mechanically and without greatly disturbing a lace
design. Further, it is possible to obtain a method of man-
ufacturing a lace fabric, in which a problem such as wrin-
kles does not occur even if work passes through a knitted
fabric treatment process after knitting, such as dyeing.

[Description of Reference Numerals and Signs]

[0062]

©ooNakwdh2

Leavers lace fabric

hole

cross-over yarn for hole formation
base weave

net yarn for lace fabric connection
bobbin yarn

gimp yarn (pattern yarn)

liner yarn (pattern yarn)

20: hole formation target site

20a: left hole formation target site

20b: central hole formation target site

20c: right hole formation target site

21: deviated site

21b: retreated site

21f: advanced site

22: weft interweaving site

23: pattern yarn interweaving site

24: weft interweaving site of different weave
24a: weft-alone interweaving site

24b: weft and pattern yarn interweaving site
80: gimp yarn layer

90: liner yarn layer

100: lace fabric main body

101: scallop part

102: pattern part

BW: back warp (weft)

BWL: back warp layer

D1: width direction of lace fabric

D2: knitting direction of lace fabric

FW: front warp (weft)

FWL: front warp layer

N: net

W: wale

We: wale

Wh: wale

Claims

1. A method of manufacturing a Leavers lace fabric,

comprising:
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forming a base weave (4) by appropriately con-
necting adjacent course sites of wales (W), each
composed of a bobbin yarn (7), by a weft (FW,
BW);

performing knitting by interweaving a large
number of pattern yarns (8, 9) forming a pattern
design into the base weave (4); and

forming both side end edges in a width direction
(D1), each of which extends along the wale,
wherein a cross-over yarn for hole formation (3)
is interwoven alternately across a predeter-
mined number of courses between hole forma-
tion target wales (Wh) that are a pair of wales
which are located in each of both side end edges
in a width direction and are adjacent to each
other in a width direction (D1) of a lace fabric,
the weft is retained at any one wale of the hole
formation target wales (Wh) in a hole formation
target site (20) in a lace knitting direction (D2)
between the hole formation target wales, and
alLeaverslace fabric having a hole is obtained by
carrying out a knitting process of providing a weft
interweaving site (22) in which the weft is inter-
woven between the hole formation target wales
(Wh), and a pattern yarn interweaving site (23)
in which the pattern yarn (8, 9) is interwoven
between the hole formation target wales, in only
each of sites other than the hole formation target
site in the lace knitting direction (D2),

carrying out a treatment process of treating a
Leavers lace obtained in the knitting process,
and

carrying out a hole formation process of remov-
ing the cross-over yarn for hole formation (3)
from a knitted fabric.

The method of manufacturing a Leavers lace fabric
according to Claim 1, wherein in the formation of the
weft interweaving sites (22),

sites in which interweaving densities of the wefts
(FW, BW) are different in the lace knitting direction
are provided.

The method of manufacturing a Leavers lace fabric
according to Claim 1 or 2, wherein in the execution
of the knitting process,

a weft-alone interweaving site (24a) in which only
the weft is interwoven between the hole formation
target wales (Wh), and a pattern yarn and weft inter-
weaving site (24b) in which both the pattern yarn and
the weft are interwoven between the hole formation
target wales (Wh) are provided.

The method of manufacturing a Leavers lace fabric
according to any one of Claims 1 to 3, wherein a first
fiber is used for a yarn of a part of the weft or the
pattern yarn, and a second fiber is used for a yarn
of the other part of the weft or the pattern yarn, which
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is different from the weft or the pattern yarn com-
posed of the first fiber,

a fiber thicker than the second fiber is used as the
first fiber, and

with regard to a knitting weave in the knitting direction
(D2) of the lace fabric, an area in which a density of
the first fiber is higher than a density of the second
fiber in a comparison between the areas in the knit-
ting direction is formed.

A Leavers lace fabric which is manufactured by the
method of manufacturing a Leavers lace fabric ac-
cording to any one of Claims 1 to 4, and has a hole
(2) which extends over a plurality of courses in the
lace knitting direction and is provided in each of both
side end edges in a width direction (D1).
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FIG. 2A
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FIG. 4A
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FIG. 5
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