
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

13
8 

94
4

A
1

TEPZZ¥_¥8944A_T
(11) EP 3 138 944 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
08.03.2017 Bulletin 2017/10

(21) Application number: 16187528.1

(22) Date of filing: 07.09.2016

(51) Int Cl.:
D04B 21/12 (2006.01) D04C 1/02 (2006.01)

D06P 3/82 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 07.09.2015 JP 2015175512

(71) Applicant: Miyagi Lace Co., Ltd.
Takarazuka-shi, Hyogo-ken (JP)

(72) Inventor: MOTOYA, Yasuhiko
TAKARAZUKA-SHI, HYOGO-KEN (JP)

(74) Representative: Intès, Didier Gérard André et al
Cabinet Beau de Loménie 
158 rue de l’Université
75340 Paris Cedex 07 (FR)

(54) LACE FABRIC AND METHOD OF KNITTING LACE FABRIC

(57) A technique capable of reasonably and easily
manufacturing a gradation lace-like lace which has been
obtained through dyeing by hand working is provided.

A lace fabric, in which an interweaving yarn (9) is
composed of two or more types of fiber which include at
least a first fiber (9n) and a second fiber (9c) which have
different dyeing affinities with respect to a specific dye,
a knitting weave in a width direction of the lace fabric is
provided with a same yarn-type yarn passage part (2) in
which the same yarn-type of yarn passes through the
same course over a plurality of wales, same yarn-type
yarn passage parts (2n, 2c) of different yarn types are
disposed to be dispersed in a knitting direction (D2) of
the lace fabric, and with regard to unit areas each com-
posed of a predetermined number of courses, a grada-
tion-like weave in which the density of the first fiber is
sequentially increased in at least three stages with re-
spect to the density of the second fiber in a comparison
between the unit areas which are disposed in a width
direction (D1) of the lace fabric is made, is knitted and
dyed.
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Description

[Technical Field]

[0001] As one type of a lace fabric, a gradation lace in
which a hue sequentially changes in a width direction
thereof is known.

[Background Art]

[0002] In a case of manufacturing this type of gradation
lace, an original fabric is obtained by knitting a lace having
a predetermined background color (typically, white), and
one end in a width direction of the original fabric is im-
mersed in a dye, whereby dyeing is performed. In order
to obtain the "gradation" which is intended, it is necessary
to change the extent of dyeing in a lace width direction,
and for example, in a case where the lace width direction
end side is dyed strongly and the inside side is dyed
weakly, the dyeing density is changed by making the time
of immersion in the dye longer going toward the width
direction end side. The adjustment of the dyeing time is
an operation such as immersing the width direction end
side for a long time in a single dyeing operation, or in-
creasing the number of times of dyeing (the number of
times of immersion in the dye) going toward the width
direction end side.
[0003] Conventionally, this type of work is hand work-
ing, and particular related art documents cannot be cited.
[0004] On the other hand, techniques for obtaining a
product which is multicolored with respect to each of ar-
eas in a single lace fabric by selectively using yarns hav-
ing different dyeing affinities with respect to a specific
dye for each area of a knitted fabric are proposed in Pat-
ent Documents 1, 2, and 3, and the like.

[Related art Documents]

[Patent Documents]

[0005]

[Patent Document 1] JP-A-2001-336047
[Patent Document 2] JP-A-2006-37319
[Patent Document 3] JP-A-10-8384

[Summary of the Invention]

[Problem that the Invention is to Solve]

[0006] In a case of performing hand dyeing in order to
obtain a gradation lace, there are the following problems.

1. The work is hand working which includes a plurality
of dyeing processes, or hand working in which an
operation is carried out for a predetermined dyeing
time, and therefore, it is substantively impossible to
manufacture an intended gradation lace in large

amounts and in a short delivery time. According to
study by the inventors, although manufacturing is
possible in small-quantity production to, for example,
about 5000 m, mass production such as 500,000 m
is not possible. In a case of intentionally performing
this, processing costs become enormous, and a de-
livery time also becomes a long period of time that
is not usually acceptable.
2. In a case of adopting a conventional technique
involving the above-described hand working, a lace
fabric is dyed with different densities in the width di-
rection thereof, and therefore, the same gradation is
made in a knitting direction orthogonal to the width
direction. In other words, it is substantively impossi-
ble to provide gradation in the knitting direction.
3. Further, in a case of adopting the conventional
technique, a lace fabric is dyed with a specific dye
on one end side thereof in the width direction, and
therefore, if it is intended to create gradation at both
ends in the width direction of the lace fabric (grada-
tion of both ends), it is necessary to separately per-
form work on the one end side and the other end side.

[0007] Although print dyeing is also possible, it is un-
reasonable to sequentially place a color on specific lo-
cations, and if a lace having a large number of holes is
a subject, there are cases where it is difficult to apply a
distinctive gradation variation to areas having different
dyeing degrees in accordance with a lace pattern.
[0008] On the other hand, in the techniques disclosed
in Patent Documents 1 and 2, dyeing is performed
through complicated stages (Patent Document 1), or the
manufacturing of a special twisted yarn is required (Pat-
ent Document 2). In the technique disclosed in Patent
Document 3, it is not possible to obtain a lace in which a
hue sequentially changes.
[0009] An object of the present invention is to obtain a
technique in which a gradation lace-like lace which has
been conventionally obtained only through a dyeing proc-
ess by hand working is reasonably and easily obtained,
whereby patterning which is required for a lace is possible
and it is possible to deal with mass-production.
[0010] Another object of the present invention is to ob-
tain a lace fabric in which a hue sequentially changes not
only in a width direction of the lace fabric, but also in a
knitting direction of the lace fabric.

[Means for solving the problem]

[0011] In order to achieve the above objects, according
to this application, there is provided a lace fabric which
is knitted with a base weave composed of wales and a
weft which is interwoven over the wales, and an inter-
weaving yarn which is interwoven into the base weave,
wherein the weft, the interweaving yarn, or both of them
are configured with yarns of different fiber types which
are selected from two or more types of fiber group which
include at least a first fiber and a second fiber which have
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different dyeing affinities with respect to a specific dye,
a knitting weave in a width direction of the lace fabric is
provided with a same yarn-type yarn passage part in
which the same yarn-type of yarn passes through the
same course over a plurality of wales, and same yarn-
type yarn passage parts of different yarn types are dis-
posed to be distributed in a knitting direction of the lace
fabric, and with regard to unit areas each composed of
a predetermined number of courses, a gradation-like
weave in which a density of the first fiber is sequentially
increased in at least three stages with respect to a density
of the second fiber in a comparison between the unit ar-
eas which are disposed in the width direction of the lace
fabric is made.
[0012] In order to obtain the lace fabric having this con-
figuration, there is provided a method of knitting a lace
fabric which is knitted with a base weave composed of
wales and a weft which is interwoven over the wales, and
an interweaving yarn which is interwoven into the base
weave, wherein the weft, the interweaving yarn, or both
of them are configured with yarns of different fiber types
which are selected from two or more types of fiber group
which include at least a first fiber and a second fiber which
have different dyeing affinities with respect to a specific
dye, the method including: providing a knitting weave in
a width direction of the lace fabric with a same yarn-type
yarn passage part in which the same yarn-type of yarn
passes through the same course over a plurality of wales;
making same yarn-type yarn passage parts of different
yarn types be disposed to be distributed in a knitting di-
rection of the lace fabric; and forming, with regard to unit
areas each composed of a predetermined number of
courses, a gradation-like weave in which a density of the
first fiber is sequentially increased in at least three stages
with respect to a density of the second fiber in a compar-
ison between the unit areas which are disposed in the
width direction of the lace fabric.
[0013] The lace fabric having this configuration is pro-
vided with the same yarn-type yarn passage part which
is interwoven over a plurality of wales on the same
course, in the unit area which is configured to be provided
with a predetermined number of courses. That is, a site
(an area) in which the same yarn type (in other words,
yarns which are dyed to the same hue) extends in a
course direction which is the width direction of the lace
fabric is formed, and with respect to different yarn types,
the same yarn-type yarn passage parts of different yarn
types are disposed to be distributed in the knitting direc-
tion of the lace fabric. In the distributed disposition, the
same yarn-type yarn passage parts of two yarn types
may be disposed to be evenly distributed in a form such
as every course or every two courses in the knitting di-
rection of the lace fabric, and the same yarn-type yarn
passage parts may be disposed while changing the
length or the appearance proportion of the same yarn-
type yarn passage part, or both of them, in accordance
with the form of an intended pattern.
[0014] Due to this configuration, after dyeing, same

yarn-type yarn passage parts having different colors ap-
pear on the surface to be distributed according to a design
of a knitting weave. Further, in the comparison between
the unit areas, each of which is configured to be provided
with a predetermined number of courses, the gradation-
like weave in which the density of the first fiber is sequen-
tially increased in at least three stages with respect to
the density of the second fiber in the comparison between
the unit areas which are disposed in the width direction
of the lace fabric is made.
[0015] That is, with regard to the width direction of the
lace fabric, in the comparison between the unit areas,
the proportion of the same yarn-type yarn passage part
changes in a stepwise fashion, whereby it is possible to
make a configuration in which the density becomes, for
example, high with respect to the first fiber (becomes, for
example, low with respect to the second fiber). Here, a
unit area in which there is 100% of the first fiber and 0%
of the second fiber may be formed, and a unit area in
which there is 0% of the first fiber and 100% of the second
fiber may be formed. However, in at least the intermediate
stage among three stages which change in a stepwise
fashion, an area in which the first fiber is included in a
predetermined percentage and the second fiber is includ-
ed in a corresponding percentage is present.
[0016] With regard to the changes in proportion, it be-
comes possible to perform the adjustment of density be-
tween the unit areas by the adjustment of the length in
the lace width direction of the same yarn-type yarn pas-
sage part, the adjustment of the number of courses as
described below, and furthermore, the adjustment of the
thickness or the like of a yarn which is used in the area.
[0017] If the lace fabric knitted in this manner is dyed,
the first fiber and the second fiber which have different
dyeing affinities exhibit different hues due to dyeing by a
specific dye. Further, the densities of these fibers are
sequentially changed in at least three stages, and there-
fore, a lace fabric exhibiting an external appearance sim-
ilar to gradation can be obtained simply by uniformly dye-
ing the whole of the knitted lace fabric.
[0018] Of course, it is also possible to make the re-
spective fibers have the intended specific colors by using
a dye with respect to the first fiber and using a different
dye with respect to the second fiber.
[0019] As a result, the problem of hand working which
has become problematic in the prior art can be success-
fully resolved.
[0020] Further, it is preferable that in order to sequen-
tially increase the density of the first fiber with respect to
the density of the second fiber in the comparison between
the unit areas, the greater the density of the first fiber in
the area needs to be, the further the number of same
yarn-type yarn passage parts which include the first fiber
is increased.
[0021] The lace fabric having this configuration can be
knitted by a method having a feature that in order to se-
quentially increase the density of the first fiber with re-
spect to the density of the second fiber in the comparison
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between the unit areas, the greater the density of the first
fiber in the area needs to be, the further the number of
same yarn-type yarn passage parts which include the
first fiber is increased.
[0022] As indicated previously, the adjustment of the
density of the first fiber and the density of the second
fiber can be performed with a simpler technique by the
adjustment of the number of courses with respect to the
number of courses which include the first fiber which is
included in the unit area which includes a predetermined
number of courses, and the number of courses which
include the second fiber which is included in the unit area,
and thus it is possible to relatively easily obtain the in-
tended gradation lace.
[0023] Further, it is preferable that the same yarn-type
yarn passage part is formed as a same yarn-type con-
tinuous part in which the wefts or the interweaving yarns
which are of the same yarn type and are different are
continuous in the width direction of the lace fabric and
that the greater the density of the first fiber in the area
needs to be, the further the number of same yarn-type
continuous parts in the knitting direction of the lace fabric
is increased.
[0024] The lace fabric having this configuration can be
knitted by a method having the feature that the same
yarn-type yarn passage part is formed as the same yarn-
type continuous part in which the wefts or the interweav-
ing yarns which are of the same yarn type and are differ-
ent are continuous in the width direction of the lace fabric,
and the greater the density of the first fiber in the area
needs to be, the further the number of same yarn-type
continuous parts in the knitting direction of the lace fabric
is increased.
[0025] With regard to the same yarn-type yarn passage
part which has been described hitherto, whether the part
(area) is formed by a single weft or a single interweaving
yarn or formed by a plurality of wefts or a plurality of
interweaving yarns, is not mentioned (in other words, it
is not limited). In general, in a warp knitted fabric, there
is a limit to the number of wales in which a single weft or
a single interweaving yarn can perform a traverse (for
example, in the case of a Leavers machine, the number
of wales is 5). Therefore, if the same yarn-type yarn pas-
sage part is formed by only a single weft or a single in-
terweaving yarn, a limit occurs in the length thereof.
[0026] In contrast, due to forming the same yarn-type
yarn passage part as the same yarn-type continuous part
by using a combination of the width direction arrange-
ments of a plurality of yarns, the length in the lace fabric
width direction of the same yarn-type yarn passage part
can be freely adjusted, and thus the degree of gradation
(the degree of change of a color in the width direction)
can be freely adjusted and the selectivity of a pattern is
also remarkably improved.
[0027] Further, in this lace fabric, the same yarn-type
continuous part can have a configuration in which it is
continuously knitted in the width direction of the lace fab-
ric by making a number of wefts or interweaving yarns

corresponding to the number of wales which are dis-
posed in the width direction of the lace fabric perform a
traverse.
[0028] By adopting this configuration, a lace fabric spe-
cific to this application can be realized, for example, by
making the weft or the interweaving yarn which is se-
quentially interwoven between wales adjacent to each
other the same yarn type.
[0029] Further, in the lace fabric which has been de-
scribed hitherto, it is preferable that a third fiber is used
for a yarn of a part of the weft or the interweaving yarn,
and a fourth fiber is used for a yarn of the other part of
the weft or the interweaving yarn, which is different from
the weft or the interweaving yarn composed of the third
fiber, a fiber thicker than the fourth fiber is used as the
third fiber, and with regard to a knitting weave in the knit-
ting direction of the lace fabric, an area in which a density
of the third fiber is higher than a density of the fourth fiber
in a comparison between the unit areas in the knitting
direction is formed.
[0030] The lacing fabric having this configuration can
be realized by using a third fiber for a yarn of a part of
the weft or the interweaving yarn, using a fourth fiber for
a yarn of the other part of the weft or the interweaving
yarn, which is different from the weft or the interweaving
yarn composed of the third fiber, using a fiber thicker than
the fourth fiber as the third fiber, and forming, with regard
to the knitting weave in the knitting direction of the lace
fabric, the area in which the density of the third fiber is
higher than the density of the fourth fiber in the compar-
ison between the unit areas in the knitting direction.
[0031] The technique described hitherto is a technique
for applying gradation in the lace fabric width direction.
However, by providing the third fiber and the fourth fiber
in the knitting direction and changing the thickness of a
yarn, it becomes possible to apply a change to a hue
after dyeing according to a change in density, even in a
configuration using the same type of fiber.
[0032] Here, the thicker a yarn (the higher the density),
the thicker a hue becomes, and the thinner a yarn (the
lower the density), the thinner a hue becomes.
[0033] With respect to the selection of a yarn type, each
of the third fiber and the fourth fiber may be either of the
first fiber or the second fiber described previously, and
another yarn type may be adopted. As an example of a
case where another type is selected, it is also possible
to use cation as the first fiber, nylon as the second fiber,
and viscose rayon as the third fiber and the fourth fiber.

[Advantages of the Invention]

[0034] As described above, a gradation lace which this
application intends to obtain can be obtained by mechan-
ically knitting a lace by providing a gradation-like change
to the density of each of the first fiber and the second
fiber per unit area by utilizing the same yarn-type yarn
passage part (the same yarn-type continuous part) in a
weave design stage of a lace fabric, and carrying out a
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predetermined dyeing operation. That is, it is possible to
reveal any gradation at a fixed location.
[0035] Due to this technique, dyeing in the state of cloth
becomes possible and a gradation product can be mass-
produced.

[Brief Description of the Drawings]

[0036]

Figs. 1A and 1B are diagrams showing the external
appearance of a gradation lace according to the in-
vention of this application.
Figs. 2A and 2B are explanatory diagrams of the
configuration of a Leavers lace.
Figs. 3A to 3D are explanatory diagrams for describ-
ing a technique of density adjustment according to
a yarn type.
Fig. 4 is an enlarged view of a section A of Fig. 1A.
Fig. 5 is an explanatory diagram showing a weave
configuration of a same yarn-type continuous part 3
formed at an area Zm (a knitting direction length E)
of Fig. 4.
Fig. 6 is an enlarged view of a section B in Fig. 1A
enlarged to an extent smaller than the extent of en-
largement in Fig. 4.
Figs. 7A to 7D are explanatory diagrams correspond-
ing to Figs. 3A to 3D, in a case where the technique
according to this application is realized in a Raschel
knitted fabric.

[Best Mode for Carrying Out the Invention]

[0037] An embodiment of this application will be de-
scribed based on the following drawings.
[0038] Fig. 1A is a diagram showing an external ap-
pearance when a lace fabric 1 which is a warp knitted
fabric is viewed from the front surface side.
[0039] The feature of this application is that the color
tone of the lace fabric 1 which is a warp knitted fabric
sequentially transitions in a width direction D1 of the lace
fabric, in an external appearance, as also shown in the
drawings. In this example, in the width direction D1 of
the lace fabric, the color tones of both right and left end
sites Ze, both intermediate sites Zm on the inside thereof,
and central sites Zc on the inside thereof sequentially
change. The enlargement of the weave of a section A in
this drawing is shown in Fig. 4, and the enlargement of
the weave of a section B is shown in Fig. 6. Fig. 5 is an
enlarged view of the weave of an area Zm in Fig. 4. The
enlargement factor of Fig. 6 is smaller than the enlarge-
ment factor of Fig. 4.
[0040] In the following description, a case of manufac-
turing a Leavers lace fabric 1 by using a Leavers machine
(not shown) which is a preferred embodiment will be first
described. Further, also with regard to a yarn which is
used, a specific example is shown. However, these ex-
amples are merely preferred examples.

[0041] A weave in a case where the Leavers lace 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 a knitting direc-
tion D2 which is referred to as a wale W in a warp knitted
fabric is provided as a warp, and a back warp BW (yarn
type: nylon covered yarn with polyurethane as a core,
thickness: a range of 140 to 420 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 (a net N) of a warp knitted
fabric.
[0042] 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.
[0043] A yarn stroke motion of each of the back warp
BW and the front warp FW is to making interweaving
proceed by performing a traverse between the bobbin
yarns 7 adjacent to each other or between a predeter-
mined 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.
[0044] The base weave 4 of the Leavers lace fabric 1
is completed with the bobbin yarn 7 (a warp), the back
warp BW (a weft), 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.
[0045] Fig. 2B is a weave in which a single represent-
ative gimp yarn 8 and a single representative liner yarn
9 are inserted in 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.
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[0046] 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.
[0047] In this application, a hue that appears on the
front surface side of the lace fabric 1 is regarded as a
problem, and therefore, mainly, a yarn use (selection of
a yarn type) of the liner yarn 9 becomes problematic.
Further, the liner yarn 9 plays a major role in the formation
of a pattern, and therefore, with respect to a weft, a thick
yarn is adopted.
[0048] As described above, the Leavers lace fabric 1
is composed of a liner yarn layer 90, a front warp layer
FWL, a gimp yarn layer 80, and a back warp layer BWL
from the front surface side, as shown in Fig. 1B, if the
knitted fabric is viewed in a thickness direction T thereof.
[0049] 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. In 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.
[0050] 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.
[0051] Next, a characteristic configuration of this ap-
plication for obtaining gradation as shown in Fig. 1A in
the Leavers lace fabric 1 will be described. In the descrip-
tion, Figs 3A to 6 are appropriately used. In the gradation
lace according to this application, a hue appearance
when the lace is viewed from the front side becomes
problematic, and therefore, a yarn (mainly, the liner yarn
9 described previously) which appears to the exterior at
each site of the lace becomes problematic. However, de-
pending on a lace site, an area in which the gimp yarn
8, the front warp FW, or the back warp BW is exposed
also exists.

1. Yarn Use

[0052] As described hitherto, in the Leavers lace fabric
1 according to this application, two or more types of fibers
which include at least a first fiber and a second fiber which
have different dyeing affinities with respect to a specific
dye are used as the weft (the back warp BW or the front
warp FW), the interweaving yarn (the liner yarn 9 or the
gimp yarn 8), or both of them,
[0053] In the following description, in order to facilitate
understanding, there is a case where a yarn which is

exposed is described to be referred to as an "exposed
yarn". Further, a combination of the first fiber and the
second fiber is regarded as being, for example, a com-
bination of nylon and cation. As a dye, with respect to
nylon, an acid dye is used, and with respect to cation, a
cation dye is used. Further, in a case of using a cotton
yarn or viscose rayon, a reactive dye is used. Therefore,
in a case where a knitted fabric which includes two types
of yarns of these is dyed by the same dye, a color differ-
ence according to a yarn type is exposed. Further, in a
case where it is desired to dye the first fiber by a specific
first dye and dye the second fiber by a specific second
dye, it is favorable if dyes suitable for color development
of the respective fibers are selected and a dyeing oper-
ation is performed. In this case, dyeing may be performed
by a single bath-dyeing, and dyeing may be sequentially
performed by using the respective dyes. However, by
dyeing an original fabric knitted in a predetermined
weave form, it is possible to obtain gradation which this
application intends to obtain.
[0054] In the case of the example shown in Fig. 1, both
end sites Ze are provided at both right and eft end sites
in the width direction D1 of the lace fabric, the interme-
diate sites Zm are provided at both sites on the inside
thereof, and the central sites Zc are provided at the cen-
tral site.
[0055] This example is an example in which an ex-
posed yarn of each of both end sites Ze is set to be a
cation single yarn type, exposed yarns of the intermedi-
ate site Zm are set to be a yarn use of cation and nylon,
and an exposed yarn of the central site Zc is set to be a
yarn use of a nylon single yarn type. The thickness of
each of yarns forming these patterns is about 300 de-
niers, because it is basically the liner yarn 9.
[0056] In the net N which is seen through, as the front
warp FW or the back warp BW, a fine yarn (fine with
respect to the liner yarn) is used according to a yarn use
of the site. Here, the expression, according to a yarn use
of the site, refers to using, for example, in a case where
the liner yarn of a corresponding site is a nylon yarn, a
fine nylon yarn for the front warp FW of the corresponding
site, and using a fine nylon yarn or polyester yarn as the
back warp BW.
[0057] That is, the density of a color changes at an
area a1 and an area a2 which are shown in the left of
Fig. 4. However, this change is due to adopting yarns
having different thicknesses in a configuration in which
the same type of yarn is used, as will be described later.
A nylon fiber (an example of a third fiber; this yarn has a
thickness of about 300 deniers, because it is the liner
yarn 9) which is used in a part a2 is thicker than a nylon
fiber (an example of a fourth fiber; this yarn has a thick-
ness in a range of 30 to 40 deniers, because it becomes
the front warp FW) which is used in a part a1 which is
the net part N.
[0058] In this manner, in this application, first, there is
a feature in a yarn use taking dyeing into account, and
also with regard to the structure of the knitting weave, a
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device is made.

[Same Yarn-type Yarn Passage Part]

[0059] In the lace fabric according to this application,
a knitting weave in the width direction D1 of the lace fabric
is formed to be provided with a same yarn-type yarn pas-
sage part 2 in which the same yarn-type of yarn passes
through the same course over a plurality of wales.
[0060] The specific configuration will be described with
reference to Figs. 3A to 3D, 4, and 5.
[0061] Figs. 3A to 3D are an explanatory example for
facilitating the understanding of the characteristic config-
uration according to this application, and this example is
an example in which the same yarn-type yarn passage
part 2 is configured of a single liner yarn 9, and in each
of the same yarn-type yarn passage parts 2, the liner
yarn 9 performs reciprocating yarn passage with four
wales W as a unit.
[0062] Further, with regard to different yarn types (a
cation liner yarn as the second fiber is shown by 9c and
a nylon liner yarn as the first fiber is shown by 9n), the
following configuration is adopted. In an area Ze shown
in Fig. 3A, this area is formed with only the cation liner
yarn 9c as the second fiber. Further, in an area Zm1 on
the right side moved in the lace fabric width direction D1,
as shown in Fig. 3B, a same yarn-type yarn passage part
2c of the second fiber and a first fiber yarn passage part
2n are alternately distributed with two courses as a unit,
whereby this area is formed. Further, in an area Zm2
shown in Fig. 3C, the same yarn-type yarn passage part
2c of the second fiber is disposed over two courses, and
the first fiber yarn passage part 2n is disposed over four
courses. Further, in an area Zc shown in Fig. 3D, this
area is formed with only the nylon liner yarn 9n as the
first fiber. Figs, 3A to 3D are schematic diagrams in a
case where a lace fabric is divided in the width direction
D1 thereof, and the gist of the present invention can be
easily understood by arranging these drawings sideways
in the width direction D1. The same applies to Figs. 7A
to 7D which will be described later.
[0063] The example shown in Fig. 1 is an example de-
signed according to the same concept as that in Figs. 3A
to 3D, and each of both end sites Ze adopts a configu-
ration similar to Fig. 3A, and the central site Zc adopts a
configuration similar to Fig. 3D. The intermediate site Zm
is configured by arranging the areas Zm1 and Zm2 and
corresponds to each of Figs. 3B and 3C. However, a
variety of devisals are made with regard to the yarn stroke
motion, the setting of the length in the lace fabric width
direction D1 of the same yarn-type yarn passage part 2,
or the like.
[0064] Hereinafter, description will be made using
Figs. 4 and 5.
[0065] In these drawings, a straight line extending in a
vertical direction indicates the position of the bobbin yarn
7 which is a warp in the Leavers lace fabric 1 (the position
of the wale W), and a thick solid line corresponds to each

of a plurality of cation liner yarns 9c, and a thick broken
line corresponds to each of a plurality of nylon liner yarns
9n. Further, a fine solid line corresponds to each of a
plurality of front warps FW and back warps BW.
[0066] Each of these lines shows a form of yarn pas-
sage of each yarn passing between the wales W.
[0067] In Fig. 4, a yarn stroke motion part of a pair of
cation liner yarns 9c which is present at a left end of the
drawing is an end ornament part 20 of the lace fabric 1,
which is generally referred to as a "scallop". One of both
end sites Ze which has been described hitherto is shown
on the inside thereof, and the intermediate site Zm (Zm1
and Zm2) and the central site Zc are located on the right
thereof. The yarn use (a difference in yarn use between
cation and nylon) in these sites is as described previous-
ly.
[0068] On the other hand, with regard to the yarn stroke
motion, as in the example explanatorily shown in Figs.
3A to 3D, in addition to a structure in which a yarn recip-
rocates between the same wales W with two courses
which are in succession in the knitting direction D2 as a
unit, various configurations such as reciprocating be-
tween the wales W with several courses skipped (the
same yarn-type yarn passage part 2 of another type of
yarn is provided ad interim over a plurality of courses),
in addition to reciprocating between the different wales
W (that is, the liner yarn moves in the lace width direction
D1), are adopted.
[0069] Further, an object of this application is also to
adopt the following configuration in order to make the
same yarn-type yarn passage part 2 have a distinctive
distribution state.
[0070] That is, in the example shown in Figs. 4 and 5,
in addition to an example in which the same yarn-type
yarn passage part 2 described in Figs. 3A to 3D is con-
figured with a single liner yarn 9, an example in which
the same yarn-type yarn passage parts 2 are configured
with a plurality of liner yarns 9 to be continuous in the
width direction D1 of the lace fabric is also shown. Fig.
5 is enlargement of an area shown by Zm in the lace
fabric width direction D1 and shown by E in the knitting
direction D2 in Fig. 4.
[0071] For example, at the lower left of Fig. 5, the same
yarn-type yarn passage part 2c of cation is continuously
formed at a location elevated by four courses from the
bottom of the drawing, and the liner yarns 9c, 9c, and 9c
which are of the same yarn type and are different are
formed as a same yarn-type continuous part 3 which is
continuous in the width direction D1 of the lace fabric.
From the left side of the drawing, the liner yarns 9c re-
spectively perform a traverse over six, four, and two
wales, and a location at which separate liner yarns 9c
and 9c overlap at the same wale W is formed, whereby
the continuity thereof is secured. As a result, a configu-
ration is made in which the same yarn-type yarn passage
part 2 forms the same yarn-type continuous part 3 in a
state of passing over ten wales. In the vicinity thereof,
the same weave is adopted at a location advanced by
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one course in the knitting direction, and a location further
advanced by three courses.
[0072] On the other hand, at the upper right of Fig. 5,
the same yarn-type yarn passage part 2n of nylon is con-
tinuously formed at a location returned by seven courses
from the top of the drawing, and the liner yarns 9n and
9n which are of the same yarn type and are different are
formed as the same yarn-type continuous part 3 which
is continuous in the width direction D1 of the lace fabric.
From the left side of the drawing, the liner yarns 9n re-
spectively perform a traverse over five and two wales,
and a location at which separate liner yarns 9n and 9n
overlap at the same wale W is formed, whereby the con-
tinuity thereof is secured. As a result, a configuration is
made in which the same yarn-type yarn passage part 2
forms the same yarn-type continuous part 3 in a state of
passing over six wales. In the vicinity thereof, the same
weave is adopted at a location returned by one course
in the knitting direction, and a location further returned
by two courses.
[0073] The same yarn-type continuous part 3 may be
continuously knitted in the width direction of the lace fab-
ric by making a number (the number of wales equal to 1,
half of the number of wales, or the like) of wefts or inter-
weaving yarns corresponding to the number of wales
which are disposed in the width direction of the lace fabric
perform a traverse.
[0074] As described above, in the gradation lace ac-
cording to this application, the knitting is advanced while
forming the same yarn-type yarn passage part 2 (the
same yarn-type continuous part 3 is also acceptable).
However, in order to exhibit gradation after dyeing, in the
lace fabric 1, the same yarn-type yarn passage parts 2
(the same yarn-type continuous parts 3 are also accept-
able) of different yarn types are disposed to be distributed
in the knitting direction of the lace fabric with regard to a
unit area composed of a predetermined number of cours-
es (in the example shown in Figs. 3A to 3D, sixteen cours-
es), and thus a gradation-like weave is made in which
the density of the first fiber is sequentially increased in
at least three stages with respect to the density of the
second fiber in the comparison between the unit areas
which are disposed in the width direction D1 of the lace
fabric 1 (in the example described, the density of nylon
is sequentially increased in at least three stages).
[0075] In other words, as shown in Figs. 3A to 3D, in
order to sequentially increase the density of the first fiber
with respect to the density of the second fiber in the com-
parison between the unit areas, the greater the density
of the first fiber in the area needs to be, the further the
number of same yarn-type yarn passage parts 2 which
include the first fiber is increased.
[0076] Further, as shown in the example of Figs. 4 and
5, if the same yarn-type continuous part 3 is provided,
the length of the same yarn-type yarn passage part 2 can
be appropriately adjusted, and therefore, when viewed
in the knitting direction, the exposed state of a different
yarn is arbitrarily adjusted.

[0077] On the other hand, regarding the same yarn
type, with respect to the thickness thereof, as can also
be seen from the comparison between, for example, the
areas a1 and a2 shown in the upper left in the weave
shown in Fig. 4 (here, in a2, the nylon liner yarn 9n is the
exposed yarn, and in a1, the front warp FW is the exposed
yarn), the thickness thereof is changed between the
same yarn-type yarn passage parts (the same yarn-type
continuous parts are also acceptable) which are dis-
posed in the knitting direction D2 of the lace fabric. As a
result, in an external appearance, it is possible to obtain
gradation in the knitting direction.
[0078] That is, by being provided with the third fiber
and the fourth fiber as the weft and the interweaving yarn,
using a fiber thicker than the fourth fiber as the third fiber,
and forming an area in which the density of the third fiber
is higher than the density of the fourth fiber in the com-
parison between the unit areas in the knitting direction
with regard to the knitting weave in the knitting direction
of the lace fabric, the gradation in the knitting direction
can be realized, in addition to the gradation in the width
direction described hitherto.
[0079] Further, as shown in Fig. 6, for example, in the
section B of Fig. 1, a configuration can be made which
sequentially transitions from a yarn combination in which
the nylon liner yarn 9n develops a color, to a color which
the cation liner yarn 9c develops, and thereafter, returns
back to the color on the cation side again in the lace fabric
width direction.

[Other Embodiments]

[0080]

1. In the embodiment described above, specific
yarns are adopted as the bobbin yarn 7, the back
warp BW, the front warp FW, the gimp yarn 8, and
the liner yarn 9. However, this application is not lim-
ited to the selection of the yarn types described
above.
2. As examples of fibers having different dyeing af-
finities, in addition to the above-described combina-
tion of (cation and nylon), a combination of (nylon
and viscose rayon) and a combination of (nylon and
cotton) is also possible. A combination of these and
cotton is also possible, and in addition to a combi-
nation of two yarn types, a configuration which in-
cludes three or more types having different dyeing
affinities may be adopted.
3. With regard to the configuration of the same yarn-
type yarn passage part 2, the site may be formed
with a single weft or a single interweaving yarn and
may also be formed with a plurality of yarns. The
same also applies to the same yarn-type continuous
part 3. In a case of using a plurality of yarns, the
length in the lace width direction becomes optional.
4. Further, with regard to the unit area composed of
a predetermined umber of courses, the proportion
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of the same yarn-type yarn passage part 2 com-
posed of each yarn type can be arbitrarily adjusted.
The exposures of the same yarn-type yarn passage
parts 2 composed of another type of yarn are distrib-
uted in the knitting direction of the lace fabric. As a
result, it is possible to satisfactorily obtain a grada-
tion-like weave. Here, if even distribution is made, a
structure in which a change of gradation is not very
conscious can be made. Further, in the width direc-
tion D1 of the lace fabric, in addition to adopting four
stages (Ze, Zm1, Zm2, and Zc), as shown in the em-
bodiment, if three or more stages are adopted, it be-
comes possible to obtain a gradation-like lace.
5. In the embodiment described above, the case of
the Leavers lace fabric 1 is shown. However, this
application can also be applied to a Raschel fabric
which is knitted by a Raschel warp knitting machine.
With regard to the Raschel fabric, weave diagrams
corresponding to Figs. 3A to 3D are Figs. 7A to 7D,
and a base weave is configured of a chain stitch yarn
71 which is a warp, and a net yarn (not shown) which
is a weft. There is also a case where a stretch yarn
(not shown) is inserted into a predetermined wale W
or between the wales W in order to provide stretch-
ability to a knitted fabric. Further, in a state of being
bundled by the chain stitch, a plurality of insertion
yarns 72 are inserted according to the position and
movement of a corresponding reed. The selection
states of the weaves and yarn types (a cation inser-
tion yarn 72c and a nylon insertion yarn 72n) of the
yarn are shown in Figs. 7A to 7D. It can be seen that
the density of nylon increases as it goes toward the
right side.
6. In the embodiment described above, as the unit
area, for example, the area having a predetermined
number of wales and courses, as shown in Figs. 3A
to 3D and 7A to 7D, has been described. However,
with regard to the unit area, it is favorable if the unit
area is provided with the number of wales and the
number of courses to the extent that can be com-
pared, and basically, it is possible to make a knitting
weave area having three or more wales and three
or more courses the unit area. As shown in Figs. 3A
to 3D and 7A to 7D, it is preferable that an object for
a comparison is made to have four wales and about
sixteen courses (sixteen to twenty-six courses).

[Industrial Applicability]

[0081] It is possible to obtain a technique capable of
mass-producing a gradation lace having high decorative
properties.
[0082] Further, if gradation is provided in the knitting
direction as well, the value of a lace can be significantly
increased.

[Description of Reference Numerals and Signs]

[0083]

1: Leavers lace fabric 1 (an example of warp knitted
fabric)
2: same yarn-type yarn passage part
3: same yarn-type continuous part
4: base weave
5: interweaving yarn
7: bobbin yarn (warp)
8: gimp yarn (interweaving yarn 5)
9: liner yarn (interweaving yarn 5)
20: end ornament part 20
80: gimp yarn layer
90: liner yarn layer
W: wale
BW: back warp (weft)
BWL: back warp layer
FW: front warp (weft)
FWL: front warp layer
D1: lace fabric width direction
D2: knitting direction
T: thickness direction

Claims

1. A lace fabric (1) which is knitted with a base weave
(4) composed of wales (W) and a weft (BW, FW),
which is interwoven over the wales, and an inter-
weaving yarn (9) which is interwoven into the base
weave,
wherein the weft, the interweaving yarn, or both of
them are configured with yarns of different fiber types
which are selected from two or more types of fiber
group which include at least a first fiber (9n) and a
second fiber (9c) which have different dyeing affini-
ties with respect to a specific dye,
a knitting weave in a width direction (D1) of the lace
fabric (1) is provided with a same yarn-type yarn pas-
sage part (2) in which the same yarn-type of yarn
passes through the same course over a plurality of
wales (W), and same yarn-type yarn passage parts
(2n, 2c) of different yarn types are disposed to be
distributed in a knitting direction (D2) of the lace fab-
ric, and
with regard to unit areas each composed of a pre-
determined number of courses, a gradation-like
weave in which a density of the first fiber (9n) is se-
quentially increased in at least three stages with re-
spect to a density of the second fiber (9c) in a com-
parison between the unit areas which are disposed
in the width direction of the lace fabric is made.

2. The lace fabric according to Claim 1, wherein in order
to sequentially increase the density of the first fiber
(9n) with respect to the density of the second fiber
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(9c) in the comparison between the unit areas, the
greater the density of the first fiber in the area needs
to be, the further the number of same yarn-type yarn
passage parts (2) which include the first fiber is in-
creased.

3. The lace fabric according to Claim 1 or 2,
wherein the same yarn-type yarn passage part (2)
is formed as a same yarn-type continuous part in
which the wefts or the interweaving yarns which are
of the same yarn type and are different are continu-
ous in the width direction (D1) of the lace fabric, and
the greater the density of the first fiber (9n) in the
area needs to be, the further the number of same
yarn-type continuous parts in the knitting direction
(D2) of the lace fabric is increased.

4. The lace fabric according to Claim 1 or 2,
wherein a third fiber is used for a yarn of a part of
the weft (BW, FW) or the interweaving yarn (5), and
a fourth fiber is used for a yarn of the other part of
the weft or the interweaving yarn, which is different
from the weft or the interweaving yarn composed of
the third fiber,
a fiber thicker than the fourth fiber is used as the third
fiber, and
with regard to a knitting weave in the knitting direction
(D2) of the lace fabric, an area in which density of
the third fiber is higher than density of the fourth fiber
in a comparison between the unit areas in the knitting
direction is formed.

5. A method of knitting a lace fabric (1) which is knitted
with a base weave (4) composed of wales (W) and
a weft (BW, FW) which is interwoven over the wales,
and an interweaving yarn (5) which is interwoven
into the base weave,
wherein the weft, the interweaving yarn, or both of
them are configured with yarns of different fiber types
which are selected from two or more types of fiber
group which include at least a first fiber (9n) and a
second fiber (9c) which have different dyeing affini-
ties with respect to a specific dye,
the method comprising:

providing a knitting weave in a width direction
(D1) of the lace fabric with a same yarn-type
yarn passage part (2) in which the same yarn-
type of yarn passes through the same course
over a plurality of wales;
making same yarn-type yarn passage parts (2)
of different yarn types be disposed to be distrib-
uted in a knitting direction (D2) of the lace fabric;
and
forming, with regard to unit areas each com-
posed of a predetermined number of courses, a
gradation-like weave in which a density of the
first fiber (9n) is sequentially increased in at least

three stages with respect to a density of the sec-
ond fiber (9c) in a comparison between the unit
areas which are disposed in the width direction
of the lace fabric.

6. The method of knitting a lace fabric according to
Claim 5, wherein in order to sequentially increase
the density of the first fiber (9n) with respect to the
density of the second fiber (9c) in the comparison
between the unit areas, the greater the density of
the first fiber in the area needs to be, the further the
number of same yarn-type yarn passage parts which
include the first fiber is increased.

7. The method of knitting a lace fabric according to
Claim 5 or 6,
wherein the same yarn-type yarn passage part (2)
is formed as a same yarn-type continuous part in
which the wefts or the interweaving yarns which are
of the same yarn type and are different are continu-
ous in the width direction (D1) of the lace fabric, and
the greater the density of the first fiber (9n) in the
area needs to be, the further the number of same
yarn-type continuous parts in the knitting direction
(D2) of the lace fabric is increased.

8. The method of knitting a lace fabric according to
Claim 5 or 6,
wherein a third fiber is used for a yarn (5) of a part
of the weft (BW, FW) or the interweaving yarn (5),
and a fourth fiber is used for a yarn of the other part
of the weft or the interweaving yarn, which is different
from the weft or the interweaving yarn composed of
the third fiber,
a fiber thicker than the fourth fiber is used as the third
fiber, and
with regard to a knitting weave in the knitting direction
(D2) of the lace fabric, an area in which density of
the third fiber is higher than density of the fourth fiber
in a comparison between the unit areas in the knitting
direction is formed.
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