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(54) TUBULAR KNITTED FABRIC PROVIDED WITH TIGHTENING PORTION AND KNITTING 
METHOD THEREFOR

(57) In this tubular knitted fabric 100 provided with a
tightening portion and the knitting method therefor, knit-
ting is performed by use of a flatbed knitting machine
having a pair of front and back needle beds, and line
portions 151a, 151b are formed such that an elastic yarn
7 alternately passes the front side and the rear side of a
base knit structure 14 by alternately repeating a tucking
operation and a missing operation on the elastic yarn 7.
First circumferential sections 11a, 12a, 13a and second
circumferential sections 11a, 12a, 13a of a tightening por-
tion 1 are provided with the line portions 151a, 151b by
different numbers.
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Description

FIELD

[0001] The present invention relates to a tubular knitted
fabric knitted by use of a flatbed knitting machine
equipped with a pair of front and back needle beds. In
particular, the present invention relates to a tubular knit-
ted fabric provided with a tightening portion given a tight-
ening force by interweaving an elastic yarn such as a
rubber yarn, and relates to a knitting method therefor.

BACKGROUND

[0002] Conventionally, tubular knitted fabrics having
support functions are devised such that a tightening force
is changed so as to correspond to parts of the body by
partially arranging an elastic yarn such as a rubber yarn
by so-called cut-and-boss and cut-and-sew techniques.
However, in the tightening portion made by the cut-and-
boss technique, there are problems that the end of the
cut elastic yarn swells and becomes stiff, and that the
elastic yarn is gradually pulled out from the base knit
structure, thereby weakening the tightening force. Also
in the tightening portion made by the cut-and-sew tech-
nique, there is a problem that stiffness is caused by a
sewing line swollen in a line shape and a peripheral tex-
ture thereof.
[0003] Thus, various knitting methods for tubular knit-
ted fabrics have been proposed in which tightening force
at parts of the tubular knitted fabric is changed not by the
cut-and-boss or cut-and-sew technique. For example,
Japanese Laid-Open Patent Publication No. 2007-39814
proposes a method in which: the amount of an elastic
yarn to be inserted in a base knit structure and the density
of the base knit structure is changed for each course,
thereby changing the tightening force in the wale direc-
tion. In the knitting method according to Japanese Laid-
Open Patent Publication No. 2007-39814, the elastic
yarn is fed by use of a conical roller, and for each course,
the elastic yarn is supplied from a portion of the conical
roller at a different diameter, whereby the amount of in-
sertion of the elastic yarn is changed.
[0004] Japanese Laid-Open Patent Publication No.
2010-242235 proposes a sock in which: a shrinkable
elastic yarn is hooked on a loop of a ground weave at
each of both ends in the circling direction of a tightening
portion and then returned, whereby a tightening portion
is provided only in the arch portion and not provided in
the instep portion. In the sock according to Japanese
Laid-Open Patent Publication No. 2010-242235, the
ground weave is formed by circling-knitting, whereas only
the elastic yarn is returned in the circling direction of the
ground weave.
[0005] Further, Japanese Laid-Open Patent Publica-
tion No. 2013-60696 proposes the following knitting
method, in which: a tubular knitted fabric is divided into
a plurality of knitted portions in the circumferential direc-

tion; and knitting is performed while the knitting direction
in each knitted portion is alternately reversed at each of
both ends in the course direction. In the knitting method
according to Japanese Laid-Open Patent Publication No.
2013-60696, for each knitted portion, an elastic yarn hav-
ing a different tightening force is used in plating or used
as the base yarn, whereby the tightening force at each
portion is changed.
[0006] However, the knitted fabric according to Japa-
nese Laid-Open Patent Publication No. 2007-39814 has
a problem that the tightening force in the circumferential
direction cannot be changed although the tightening
force in the wale direction can be changed. The knitted
fabrics according to Japanese Laid-Open Patent Publi-
cation No. 2010-242235 and Japanese Laid-Open Pat-
ent Publication No. 2013-60696 each have a problem
that the tightening force cannot be changed in the wale
direction although the tightening force can be changed
in the circumferential direction.

SUMMARY

[0007] The present invention has been made in view
of the above problems. An object of the present invention
is to provide a tubular knitted fabric in which the tightening
force is changed in both of the circumferential direction
and the wale direction not by means of the cut-and-boss
or cut-and-sew technique, and to provide a method for
knitting the tubular knitted fabric.
[0008] A method for knitting a tubular knitted fabric ac-
cording to the present invention made in order to solve
the above problems is a tubular knitted fabric knitting
method for knitting a tubular knitted fabric provided with
a tightening portion composed of a base yarn and an
elastic yarn, by use of a flatbed knitting machine having
at least a pair of front and back needle beds, the method
including: a base course knitting step of knitting one
course of a base knit structure by circling-knitting the
base yarn; a first-circumferential-section-side line portion
forming step of forming a first-circumferential-section-
side line portion composed of the elastic yarn extending
along a base course, while alternately repeating forming
a tuck portion which passes a rear side of the base knit
structure and a missed portion which passes a front side
of the base knit structure, by alternately repeating a tuck-
ing operation of the elastic yarn and one or a plurality of
missing operations of the elastic yarn for a first circum-
ferential section which is part of the tightening portion in
a circling direction; a second-circumferential-section-
side line portion forming step of forming a second-cir-
cumferential-section-side line portion composed of the
elastic yarn extending along the base course, while al-
ternately repeating forming a tuck portion which passes
the rear side of the base knit structure and a missed por-
tion which passes the front side of the base knit structure,
by alternately repeating a tucking operation of the elastic
yarn and one or a plurality of missing operations of the
elastic yarn for a second circumferential section which is
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part of the tightening portion in the circling direction and
which is adjacent to the first circumferential section; a
returning point forming step of returning the elastic yarn
in the circling direction by tucking the elastic yarn at an
end of the first circumferential section or at an end of the
second circumferential section to hook the elastic yarn
on a loop of the base knit structure; and a border portion
passing step of causing the elastic yarn to pass a border
portion between the first circumferential section and the
second circumferential section, wherein the base course
knitting step is performed a plurality of times, in a case
where, between successive base course knitting steps,
the first-circumferential-section-side line portion forming
step is consecutively performed or the second-circum-
ferential-section-side line portion forming step is consec-
utively performed, the returning point forming step is per-
formed between the identical two consecutively-per-
formed line portion forming steps, in a case where, be-
tween successive base course knitting steps, the first-
circumferential-section-side line portion forming step and
the second-circumferential-section-side line portion
forming step are consecutively performed, the border
portion passing step is performed between the two dif-
ferent line portion forming steps, the first-circumferential-
section-side line portion forming step and the second-
circumferential-section-side line portion forming step are
performed different numbers of times so as to knit the
tightening portion, a step of performing the first-circum-
ferential-section-side line portion forming step N1 times
and the second-circumferential-section-side line portion
forming step M1 times between successive base course
knitting steps, and a step of performing the first-circum-
ferential-section-side line portion forming step N2 times
and the second-circumferential-section-side line portion
forming step M2 times between successive base course
knitting steps are alternately performed once with a base
course knitting step therebetween, and the tucking op-
eration is performed at positions, in a course direction,
that are different between the two line portion forming
steps that are consecutively performed with the returning
point forming step therebetween.
[0009] Here, "base course" means a course of the base
knit structure.
[0010] As described above, by performing the line por-
tion forming step a plurality of times after knitting one
base course and before knitting the next base course, it
becomes possible to change the number of the line por-
tions per course of the base knit structure, for each course
of the base knit structure. Thus, it is possible to change
the tightening force of the tightening portion with respect
to the wale direction.
[0011] By performing the first-circumferential-section-
side line portion forming step and the second-circumfer-
ential-section-side line portion forming step by different
numbers of times, it is possible to provide both the cir-
cumferential sections with the line portions by different
numbers, respectively. Thus, it is possible to change the
tightening force of the tightening portion with respect to

the circumferential direction.
[0012] When the tightening force can thus be changed
with respect to the wale and circumferential directions of
the tubular knitted fabric in this manner, it is possible to
reduce the tightening force in portions that need not be
strongly tightened, thereby ensuring the stretchability.
This enables formation of a tubular knitted fabric that is
easy to wear.
[0013] In addition, a step of performing the first-circum-
ferential-section-side line portion forming step N1 times
and the second-circumferential-section-side line portion
forming step M1 times between successive base course
knitting steps, and a step of performing the first-circum-
ferential-section-side line portion forming step N2 times
and the second-circumferential-section-side line portion
forming step M2 times between successive base course
knitting steps are alternately performed once with a base
course knitting step therebetween. Accordingly, the ratio
between the numbers of the line portions in the first cir-
cumferential section and the second circumferential sec-
tion can be made (N1+N2):(M1+M2), and within the
range of the numbers of the line portions that can be
provided per base course, the ratio between the tighten-
ing forces of the first circumferential section and the sec-
ond circumferential section can be varied.
[0014] Furthermore, the tucking operation is per-
formed at positions, in the course direction, that are dif-
ferent between in two line portion forming steps that are
consecutively performed with the returning point forming
step therebetween. Accordingly, appearance of a ridge
pattern can be suppressed.
[0015] A tubular knitted fabric according to the present
invention is a tubular knitted fabric that has a weft knitted
structure and that is provided with a tightening portion
composed of a base yarn and an elastic yarn, wherein
the tightening portion is formed by a base knit structure
circling-knitted by the base yarn and a tightening struc-
ture composed of the elastic yarn interwoven in the base
knit structure, and is divided into one or a plurality of
vertical sections arranged in a wale direction of the base
knit structure, the vertical section is divided into at least
two circumferential sections including a first circumfer-
ential section and a second circumferential section ad-
jacent to each other in a circling direction of the base knit
structure, the tightening structure includes: line portions
which are each composed of the elastic yarn extending
along a base course while alternately repeating a tuck
portion which passes a rear side of the base knit structure
and a missed portion which passes a front side of the
base knit structure; returning points at each of which the
elastic yarn is returned with respect to the circling direc-
tion of the base knit structure, by being hooked from out-
side on a proximal end portion of a loop of the base knit
structure; and passing points at each of which the elastic
yarn passes a border between the first circumferential
section and the second circumferential section, the first
circumferential section and the second circumferential
section include, per course of the base knit structure, the
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line portions by numbers different from each other, in the
vertical section, a base course in which a ratio between
the numbers of the line portions in the first circumferential
section and the second circumferential section is N1:M1,
and a base course in which a ratio between the numbers
of the line portions in the first circumferential section and
the second circumferential section is N2:M2 are alter-
nately repeated every course, such that a ratio between
the numbers of the line portions in the first circumferential
section and the second circumferential section is
(N1+N2):(M1+M2) in an entirety of the vertical section,
and two line portions returned at the returning point have
the tuck portion at positions, in a course direction, that
are different between the two line portions.
[0016] As described above, in the tubular knitted fabric
according to the present invention, two circumferential
sections include, per course, the line portions by different
numbers from each other, and thus, the tightening force
of the tightening portion can be changed with respect to
the circumferential direction of the base knit structure.
[0017] In the vertical section, a base course in which
a ratio between the numbers of the line portions in the
first circumferential section and the second circumferen-
tial section is N1:M1, and a base course in which a ratio
between the numbers of the line portions in the first cir-
cumferential section and the second circumferential sec-
tion is N2:M2 are alternately repeated every course, such
that a ratio between the numbers of the line portions in
the first circumferential section and the second circum-
ferential section is (N1+N2):(M1+M2) in an entirety of the
vertical section. Accordingly, within the range of the num-
bers of the line portions that can be provided per base
course, the ratio between the tightening forces of the first
circumferential section and the second circumferential
section can be varied.
[0018] Further, in the tubular knitted fabric according
to the present invention, two line portions returned at the
returning point have the tuck portion at positions, in the
course direction, that are different between the two line
portions. Accordingly, appearance of a ridge pattern can
be suppressed.
[0019] Preferably, the tubular knitted fabric according
to the present invention has a plurality of the vertical sec-
tions, and the ratios between the numbers of the line
portions in the first circumferential section and the second
circumferential section are different between at least two
vertical sections among the plurality of the vertical sec-
tions. By causing the ratios between the numbers of the
line portions in two circumferential sections to be different
between two vertical sections arranged in the wale direc-
tion of the base knit structure in this manner, it is possible
to change the tightening force of the tightening portion
with respect to the wale direction of the base knit struc-
ture.
[0020] The present invention includes the tubular knit-
ted fabric provided with the tightening portion in which
the tightening portion is configured to tighten a shin or a
calf, the first circumferential section is configured to tight-

en the calf side, and the second circumferential section
is configured to tighten the shin side.
[0021] As described above, according to the method
of knitting the tubular knitted fabric provided with the tight-
ening portion of the present invention, it is possible to
provide a tubular knitted fabric in which the tightening
force of the tightening portion is changed both in the wale
direction and the circumferential direction, without dam-
aging wearing feeling due to stiffness.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG 1 is a perspective view of a tubular knitted fabric
according to one embodiment of the present inven-
tion;
FIG 2 is a structure diagram schematically showing
a knitted structure of a second vertical section shown
in FIG. 1, viewed from the rear side of the tubular
knitted fabric;
FIG 3 is an enlarged view of a major part showing
the vicinity of a returning point in the structure dia-
gram shown in FIG. 1;
FIG 4 is a knitting diagram illustrating a method for
knitting the second vertical section shown in FIG. 1;
FIG 5 is a knitting diagram illustrating a method for
knitting a first vertical section shown in FIG. 1;
FIG 6 is a knitting diagram illustrating a method for
knitting a third vertical section shown in FIG. 1;
FIG 7 is a knitting diagram illustrating a method for
knitting a tightening portion according to another em-
bodiment of the present invention;
FIG 8 is a perspective view of a tubular knitted fabric
according to still another embodiment of the present
invention; and
FIG 9 is perspective views of a tubular knitted fabric
according to still another embodiment of the present
invention, (a) viewed from the front side thereof, and
(b) viewed from the back side thereof.

DESCRIPTION OF EMBODIMENTS

[0023] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to the draw-
ings as appropriate. However, the present invention is
not limited to the embodiments below.
[0024] FIG 1 is a tubular knitted fabric 100 which is a
five-toe sock according to one embodiment of the present
invention. As shown in FIG 1, the tubular knitted fabric
100 includes: a rib top portion 2; a leg portion 3; a foot
portion 4; and five toe caps 5, wherein the leg portion 3
is provided with a tightening portion 1. The tubular knitted
fabric 100 has a base knit structure knitted by the same
base yarn 6 and extending from the rib top portion 2 to
the toe caps 5, and the tightening portion 1 is formed by
an elastic yarn 7 being interwoven in the base knit struc-
ture.
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[0025] As the base yarn 6, a known elastic yarn or an
inelastic yarn, such as cotton, wool, linen, silk, polyester,
acrylic, nylon, or a blended yarn of these, can be used
as appropriate. As the elastic yarn 7, a known elastic
yarn such as a rubber yarn, Spandex, or a covering yarn,
can be used as appropriate. In the description below, one
loop of a base knit structure will also be referred to as
"one stitch".
[0026] The tightening portion 1 includes: three vertical
sections (first vertical section 11, second vertical section
12, and third vertical section 13) which are provided from
the ankle to the shin/calf portion and which are divided
portions in the up-down direction (wale direction). The
three vertical sections 11, 12, 13 each include two cir-
cumferential sections which are divided portions in the
circumferential direction (first circumferential sections
11a, 12a, 13a, and second circumferential sections 11b,
12b, 13b). In the present embodiment, the first circum-
ferential sections 11a, 12a, 13a are located at the back
side (calf side) of the tightening portion 1, and are knitted
by the needle bed F at the front side of the flatbed knitting
machine as described later. The second circumferential
sections 11b, 12b, 13b are located at the front side (shin
side) of the tightening portion 1, and are knitted by the
needle bed B at the back side of the flatbed knitting ma-
chine.
[0027] As shown in FIG. 2 and FIG. 3, the tightening
portion 1 includes: a base knit structure 14 knitted by the
base yarn 6; and a tightening structure 15 knitted by the
elastic yarn 7. The base knit structure 14 denotes, of the
base knit structure continuing from the toe caps 5 to the
rib top portion 2, a portion that is in the range of the tight-
ening portion 1. The base knit structure 14 is not a struc-
ture separate from the portion of the base knit structure
other than the tightening portion 1, but is a structure in-
tegrated therewith.
[0028] Next, the tightening structure 15 will be de-
scribed with reference to the second vertical section hav-
ing the simplest structure, used as an example. FIG. 2
and FIG. 3 show the knitted structure of the second ver-
tical section 12, viewed from the rear side thereof. The
loop indicated by a chain double-dashed line in one ver-
tical row at the left end in FIG 2 denotes the same loop
as the loop in the vertical row at the right end of the base
knit structure 14, thereby indicating that the left and right
ends of the knitted fabric in FIG. 2 are continued to each
other and that the knitted fabric continues in a tubular
shape.
[0029] The tightening structure 15 includes: returning
points 15c at each of which the elastic yarn 7 is returned
with respect to the circling direction (left-right direction in
FIG. 2) of the base knit structure 14; and line portions
151a, 151b formed by the elastic yarn 7 returned at the
returning points 15c. The line portions 151a, 151b are
each provided such that a tuck portion 15a and a missed
portion 15b are alternately repeated for every stitch. The
tuck portion 15a is a portion in which the elastic yarn 7
passes the rear side (nearer side to the viewer of the

drawing sheet of FIG. 2) of the loop 14a of the base knit
structure 14. The missed portion 15b is a portion in which
the elastic yarn 7 passes the front side (rear side of the
drawing sheet of FIG 2) of the loop 14a of the base knit
structure 14. Each returning point 15c is provided such
that the elastic yarn 7 is hooked on a proximal end portion
14b (see FIG 3) of the loop 14a of the base knit structure
14.
[0030] With respect to the second vertical section 12,
two line portions 151a are provided per base course in
the first circumferential section 12a, and one line portion
151b is provided per base course in the second circum-
ferential section 12b. The first circumferential section 12a
has a knitted structure in which the positions of the tuck
portion 15a and the missed portion 15b of the two line
portions 151a are shifted from each other by one stitch,
such that the tuck portion 15a and the missed portion
15b of the two line portions 151a are alternately arranged.
One of the two line portions 151a in the first circumfer-
ential section 12a is provided only for a half circumfer-
ence (only for the first circumferential section 12a) of the
tubular knitted fabric, and the other one line portion 151a
is provided so as to extend for the entire circumference
of the tubular knitted fabric together with the line portion
151b in the second circumferential section 12b.
[0031] As shown in FIG. 2, in the line portion 151a in
the base course C2, C4, ... of the second vertical section
12, a cross-over yarn 1 5d from the adjacent base course
C1, C3, ... is provided at the right end of the first circum-
ferential section 12a, and the returning point 15c is pro-
vided at the left end of the first circumferential section
12a. In the line portion 151a in the base course C3, C5,
... of the second vertical section 12, the cross-over yarn
15d from the adjacent base course C2, C4 is provided
at the left end of the first circumferential section 12a, and
the returning point 15c is provided at the right end of the
first circumferential section 12a. In this manner, the po-
sitions of the returning point 15c and the cross-over yarn
15d are alternated for each base course, whereby in the
entirety of the base courses, the number of the line por-
tion 151a in the first circumferential section 12a is made
2, and the number of the line portion 151b in the second
circumferential section 12b is made 1.
[0032] In the first vertical section 11 that corresponds
to the thickest portion of the calf, as shown in the knitting
diagram shown in FIG. 5, the first circumferential section
11a knitted by the front needle bed F is provided with
three line portions 151a per base course, and the second
circumferential section 11b is provided with one line por-
tion 151b per base course, whereby the ratio between
the numbers of the line portions in the first circumferential
section 11a and the second circumferential section 11b
is set to be 3:1. In the line portions 151a of the first cir-
cumferential section 11a, the tuck portion 15a is provided
every three stitches so that the tuck portions 15a do not
overlap with each other among the three line portions
151a. The line portions 151a are connected to each other
via the returning points 1 5c at two positions. The line
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portion 151b of the second circumferential section 11b
is connected to the line portion 151a of the first circum-
ferential section 11a by the cross-over yarn 15d and a
border portion 11c provided at both ends of the second
circumferential section 11b.
[0033] In the knitting diagrams in FIG. 4 to FIG. 7, the
reference character 6 denotes the base yarn, the refer-
ence character 7 denotes the elastic yarn, and the right
arrow and the left arrow each denotes a yarn feeding
direction.
[0034] Further, as shown in FIG. 6, with respect to the
third vertical section 13, a base course 141 (see W1 to
W4, or W8 to W11) in which the first circumferential sec-
tion 13a is provided with two line portions 151a and the
second circumferential section 13b is provided with one
line portion 151b, and a course (see W5 to W7, or W12
to W14) in which the first circumferential section 13a is
provided with one line portion 151a and the second cir-
cumferential section 13b is provided with one line portion
151b are alternately repeated, whereby the ratio between
the numbers of line portions in the first circumferential
section 13a and the second circumferential section 13b
is set to be 3:2 in the entirety of the third vertical section
13.

(Method for knitting tubular knitted fabric 100)

[0035] Next, a method for knitting the tubular knitted
fabric 100 will be described. The tubular knitted fabric
100 is knitted by use of a flatbed knitting machine
equipped with at least a pair of front and back needle
beds.
[0036] The tightening portion 1 is knitted by performing,
in an appropriate order by an appropriate number of
times, a base course knitting step S1, a first-circumfer-
ential-section-side line portion forming step S2, a sec-
ond-circumferential-section-side line portion forming
step S3, a returning point forming step S4, and a border
portion passing step S5.
[0037] It should be noted that as a method for knitting
the portions from the rib top portion 2 to the toe caps 5
other than the tightening portion 1, a known method such
as the method described in Japanese Laid-Open Patent
Publication No. 2010-242235 can be used as appropri-
ate. Thus, the description thereof is omitted.

(Base course knitting step S1)

[0038] The base course knitting step S1 is a step of
knitting one base course 141 of the base knit structure
14. For example, as shown in the procedures W1 and
W5 in FIG. 4, a base yarn is fed in a circling manner to
the knitting needles of the front and back needle beds F
and R, whereby one plain stitch course is knitted.

(First-circumferential-section-side line portion forming 
step S2)

[0039] The first-circumferential-section-side line por-
tion forming step S2 is a step of forming a line portion
151a in the first circumferential section 11a, 12a, 13a.
The line portion 151a is formed in the following manner.
For example, as shown in the procedures W2 and W3 in
FIG. 4, while the elastic yarn 7 is fed to the front needle
bed F of the flatbed knitting machine, tucking operations
by the knitting needles are repeated with one or a plurality
of stitches of missing operations interposed therebe-
tween, such that the elastic yarn 7 passes the rear side
of the base knit structure in the tuck portions 15a and
passes the front side of the base knit structure in the
missed portions 15b.

(Second-circumferential-section-side line portion form-
ing step S3)

[0040] The second-circumferential-section-side line
portion forming step S3 is a step of forming a line portion
151b in the second circumferential section 11b, 12b, 13b.
The line portion 151b is formed in the following manner.
For example, as shown in the procedure W4 in FIG 4,
while the elastic yarn 7 is fed to the back needle bed B
of the flatbed knitting machine, tucking operations by the
knitting needles are repeated with one or a plurality of
stitches of missing operations interposed therebetween,
such that the elastic yarn 7 alternately passes the front
side and the rear side of the base knit structure.

(Returning point forming step S4)

[0041] The returning point forming step S4 is a step of
forming the returning point 15c at which the elastic yarn
7 is returned with respect to the circling direction of the
base knit structure 14. The returning point 15c is formed
in the following manner. For example, as shown at the
right end in the column of the procedure W2 in FIG. 4, a
tucking operation is performed on the knitting needle at
the position where the elastic yarn 7 is to be returned,
and the yarn feeding direction of the elastic yarn 7 is
reversed with respect to the circling direction of the base
knit structure 14, whereby the elastic yarn 7 is hooked
from outside on the proximal end portion 14b of the loop
14a of the base knit structure 14.

(Border portion passing step S5)

[0042] As shown between the procedures W3 and W4
in FIG. 4, for example, the border portion passing step
S5 is a step in which the elastic yarn 7 to be interwoven
in the base knit structure 14 is caused to pass, without
being returned at, the border portion 11c, 12c, 13c be-
tween the first circumferential section 11a, 12a, 13a and
the second circumferential section 11b, 12b, 13b. As a
result of causing the elastic yarn 7 to pass, without being
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returned, from the first circumferential section 11a, 12a,
13a to the second circumferential section 11b, 12b, 13b,
or from the second circumferential section 11b, 12b, 13b
to the first circumferential section 11a, 12a, 13a, the line
portion 151a of the first circumferential section 11a, 12a,
13a and the line portion 151b of the second circumfer-
ential section 11b, 12b, 13b are combined together, to
form one line portion that extends over the entire length
in the circumferential direction of the tubular knitted fab-
ric.

(Cross-over yarn forming step S6)

[0043] As shown in the procedures W4 to W6 in FIG.
4, for example, a cross-over yarn forming step S6 is a
step in which: while the base course knitting step S1 is
performed, a yarn feeding port for feeding the elastic yarn
7 is withdrawn, thereby to form a cross-over yarn 15d
which is the elastic yarn 7 extending across adjacent two
base courses 141.
[0044] Next, a method for knitting the first vertical sec-
tion 11 to the third vertical section 13 will be described
in detail with reference to FIG. 4 to FIG. 6.

(Knitting of first vertical section 11)

[0045] As shown in FIG. 5, the first vertical section 11
is knitted by repeating the procedures of W1 to W5 a
plurality of times. First, the base course knitting step S1
is performed in the procedure W1 to form one base
course. Then, in the procedure W2 to the procedure W4,
the first-circumferential-section-side line portion forming
step S2 is performed twice to form three first-circumfer-
ential-section-side line portions 151a. Then, in the pro-
cedure W5, the second-circumferential-section-side line
portion forming step S3 is performed to form one second-
circumferential-section-side line portion 151b. As shown
in FIG 5, at the end of the procedure W2, W3, the return-
ing point forming step S4 is performed to form the return-
ing point 15c, and at the end of the procedure W4, the
border portion passing step S5 is performed to cause the
elastic yarn 7 to pass from the first circumferential section
to the second circumferential section. The reference
character 15e in the drawing represents a passing point.
In the procedure W2 to the procedure W4, tucking oper-
ations are performed on the elastic yarn 7 every three
stitches, with two stitches of missing operations inter-
posed therebetween.

(Knitting of second vertical section 12)

[0046] As shown in FIG. 4, the second vertical section
12 is knitted by repeating the procedures W1 to W8 a
plurality of times. First, in the procedure W1, the base
course knitting step S1 is performed to form one base
course 141. Subsequently, in the procedure W2 and the
procedure W3, the first-circumferential-section-side line
portion forming step S2 is performed to form two first-

circumferential-section-side line portions 151a. Then, in
the procedure W4, the second-circumferential-section-
side line portion forming step S3 is performed to form
one second-circumferential-section-side line portion
151b. Next, in the procedure W5, the step S1 is per-
formed again, to form one base course 141. Then, in the
procedure W6 to the procedure W8, the yarn feeding
direction of the elastic yarn 7 employed in the procedure
W2 to the procedure W4 is reversed, and the step S2 is
performed twice and the step S3 is performed once in
this order, whereby two first-circumferential-section-side
line portions 151a and one second-circumferential-sec-
tion-side line portion 151b are formed. As shown in FIG.
4, at the end of the procedures W2 and W6, the returning
point forming step S4 is performed to form the returning
point 15c. At the end of the procedures W3 and W7, the
border portion passing step S5 is performed, whereby
the elastic yarn 7 is caused to pass from the first circum-
ferential section to the second circumferential section. In
knitting of the line portion 151a, 151b of the second ver-
tical section 12, tucking operations are performed every
two stitches, with one stitch of missing operation inter-
posed therebetween. Tucking operations are performed
at positions that are different between the procedure W2
and the procedure W3, and between the procedure W6
and the procedure W7.

(Knitting of third vertical section 13)

[0047] The third vertical section 13 is knitted by repeat-
ing the procedures W1 to W14 in FIG. 6 a plurality of
times. First, in the procedure W1 to the procedure W4,
one base course 141, two first-circumferential-section-
side line portions 151a, and one second-circumferential-
section-side line portion 151b are formed. Subsequently,
in the procedure W5 to the procedure W7, one base
course, one first-circumferential-section-side line portion
151a, and one second-circumferential-section-side line
portion 151b are formed. In this manner, in the procedure
W1 to the procedure W7, three first-circumferential-sec-
tion-side line portions 1 51 a and two second-circumfer-
ential-section-side line portions 151b are formed. Next,
in the procedures W8 to W14, the yarn feeding direction
of the elastic yarn 7 is reversed, and the same steps as
in the procedure W1 to the procedure W7 are repeated,
whereby three first-circumferential-section-side line por-
tions 151a and two second-circumferential-section-side
line portions 151b are further formed. Consequently, in
the procedure W1 to the procedure W14, a total of six
first-circumferential-section-side line portions 151a, and
a total of four second-circumferential-section-side line
portions 151b are formed. As a result of repeating the
procedure W1 to the procedure W14, the ratio between
the numbers of the line portions in the first circumferential
section 13a and the second circumferential section 13b
becomes 3:2 in the entirety of the third vertical section 13.
[0048] As described above, in the manufacturing meth-
od according to the present embodiment, when the first-
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circumferential-section-side line portion forming step S2
and the second-circumferential-section-side line portion
forming step S3 each using the elastic yarn are performed
between successive two base course knitting steps S1,
S1, the elastic yarn is knitted only through the tucking
operation and the missing operation of the knitting nee-
dles. Thus, for one base course, the line portion can be
formed by a desired number. Accordingly, the number of
line portions can be changed for each base course, and
thus, the tightening force of the tightening portion 1 can
be changed in the wale direction of the base knit structure
14.
[0049] In the knitting method according to the present
embodiment, the first-circumferential-section-side line
portion forming step S2 and the second-circumferential-
section-side line portion forming step S3 are performed
different numbers of times. Thus, the first-circumferen-
tial-section-side line portions 151a and the second-cir-
cumferential-section-side line portions 151b are formed
by different numbers. Accordingly, the tightening force
of the tightening portion 1 can be changed in the circum-
ferential direction of the base knit structure 14.
[0050] In the present embodiment, three vertical sec-
tions 11, 12, 13 are provided in the tightening portion 1,
and the ratio between the numbers of the first-circumfer-
ential-section-side line portions 151a and the second-
circumferential-section-side line portions 151b is set to
be 3:1 in the first vertical section 11, 2:1 in the second
vertical section 12, and 3:2 in the third vertical section
13. Thus, the ankle side is tightened well and the rib top
side is easily widened, and thus, the sock is easy to wear.
[0051] In the present embodiment, the positions of the
tuck portions 15a among a plurality of first-circumferen-
tial-section-side line portions 151a are arranged so as
not to overlap one another. Thus, it is possible to reduce
the burden to the knitting needles, and it is possible to
prevent unnatural bumps on the knitted fabric due to over-
laps of the tuck portions.
[0052] Further, according to the present embodiment,
in the third vertical section 13, a base course that includes
two first-circumferential-section-side line portions 151a
and one second-circumferential-section-side line por-
tion; a base course that includes one first-circumferential-
section-side line portion 151a and one second-circum-
ferential-section-side line portion are alternately repeat-
ed, whereby the ratio between the numbers of the line
portions in the first circumferential section and the second
circumferential section are made 3:2 in the entirety of the
third vertical section 13. Thus, compared with a case of
providing base courses that each include three first-cir-
cumferential-section-side line portions 151a and two sec-
ond-circumferential-section-side line portions, it is pos-
sible to reduce the number of the line portions per base
course, and it is possible to set as appropriate the ratio
between the numbers of the line portions in the first cir-
cumferential section and the second circumferential sec-
tion, without too much increasing the number of elastic
yarns per base course.

(Other embodiments)

[0053] FIG. 8 and FIG. 9 respectively show tubular knit-
ted fabrics 200 and 300 according to other embodiments
of the present invention. In the tubular knitted fabric 200,
the second circumferential sections 11b, 12b, 13b of the
tubular knitted fabric 100 shown in FIG. 1 are each formed
in a thin strip shape so as to diagonally extend from upper
left to lower right in the drawing. The first circumferential
section occupies a wider portion in the circumferential
direction than the second circumferential section. In knit-
ting of the tubular knitted fabric 200, among the knitting
needles of the front needle bed that are used in knitting,
the returning point forming step S4 is performed not by
the knitting needles at both ends, but by knitting needles
at an intermediate position, whereby the first circumfer-
ential sections 11a, 12a, 13a are knitted so as to extend
across both ends of the front needle bed and the back
needle bed. In addition, the position of the stitch that
forms the returning point is shifted little by little for each
course, whereby the border portions 11c, 12c, 13c are
each formed in a curved shape.
[0054] In the tubular knitted fabric 300 shown in FIG.
9, both of the upper and lower end portions are knitted
by the returning point being shifted little by little with re-
spect to the course. In an intermediate portion in the up-
down direction, the position of the returning point is not
changed for a certain section, whereby each border por-
tion 311c is formed so as to include a curved portion and
a straight portion. A first circumferential section 311a is
formed so as to have a wider area toward its lower portion
and extend from behind toward the front, whereas a sec-
ond circumferential section 311b is formed so as to have
a wider area toward its upper portion and extend toward
the back. In the tubular knitted fabric 300, the number of
the vertical section is one.
[0055] The present invention is not limited to the em-
bodiments described above. For example, as shown in
FIG. 7, the tuck positions of the two line portions returned
at the returning point may be aligned with each other.
The number of the vertical sections in the tightening por-
tion may be two, four, or more. The tightening portion is
not limited to the shin or calf portion, and may be provided
at a foot portion of the sock. The tubular knitted fabric is
not limited to a sock with toe caps, but may be a sock
without toe caps. Further, not limited to socks, the tubular
knitted fabric includes tights, leggings, and all of other
known tubular knitted fabrics. Either of the front and back
needle beds of the flatbed knitting machine may be used
for either of the front and back of the tubular knitted fabric.
In the embodiments shown in FIG. 7 to FIG. 9, the por-
tions common with those in the embodiment described
above are denoted by the same reference characters
and description thereof is omitted.
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Claims

1. A tubular knitted fabric knitting method for knitting a
tubular knitted fabric 100 provided with a tightening
portion 1 composed of a base yarn 6 and an elastic
yarn 7, by use of a flatbed knitting machine having
at least a pair of front and back needle beds, the
method comprising:

a base course knitting step of knitting one course
of a base knit structure 14 by circling-knitting the
base yarn 6;
a first-circumferential-section-side line portion
forming step of forming a first-circumferential-
section-side line portion 151a composed of the
elastic yarn 7 extending along a base course
141, while alternately repeating forming a tuck
portion 15a which passes a rear side of the base
knit structure 14 and a missed portion 15b which
passes a front side of the base knit structure 14,
by alternately repeating a tucking operation of
the elastic yarn 7 and one or a plurality of missing
operations of the elastic yarn 7 for a first circum-
ferential section 11a which is part of the tighten-
ing portion 1 in a circling direction;
a second-circumferential-section-side line por-
tion forming step of forming a second-circumfer-
ential-section-side line portion 151b composed
of the elastic yarn 7 extending along the base
course 141, while alternately repeating forming
a tuck portion 15a which passes the rear side of
the base knit structure 14 and a missed portion
15b which passes the front side of the base knit
structure 14, by alternately repeating a tucking
operation of the elastic yarn 7 and one or a plu-
rality of missing operations of the elastic yarn 7
for a second circumferential section 11b which
is part of the tightening portion 1 in the circling
direction and which is adjacent to the first cir-
cumferential section 11a;
a returning point forming step of returning the
elastic yarn 7 in the circling direction by tucking
the elastic yarn 7 at an end of the first circum-
ferential section 11a or at an end of the second
circumferential section 11b to hook the elastic
yarn 7 on a loop 14a of the base knit structure
14; and
a border portion passing step of causing the
elastic yarn 7 to pass a border portion 11c be-
tween the first circumferential section 11a and
the second circumferential section 11b, wherein
the base course knitting step is performed a plu-
rality of times,
in a case where, between successive base
course knitting steps, the first-circumferential-
section-side line portion forming step is consec-
utively performed or the second-circumferential-
section-side line portion forming step is consec-

utively performed, the returning point forming
step is performed between the identical two con-
secutively-performed line portion forming steps,
in a case where, between successive base
course knitting steps, the first-circumferential-
section-side line portion forming step and the
second-circumferential-section-side line portion
forming step are consecutively performed, the
border portion passing step is performed be-
tween the two different line portion forming
steps,
the first-circumferential-section-side line portion
forming step and the second-circumferential-
section-side line portion forming step are per-
formed different numbers of times so as to knit
the tightening portion 1,
a step of performing the first-circumferential-
section-side line portion forming step N1 times
and the second-circumferential-section-side
line portion forming step M1 times between suc-
cessive base course knitting steps, and a step
of performing the first-circumferential-section-
side line portion forming step N2 times and the
second-circumferential-section-side line portion
forming step M2 times between successive
base course knitting steps are alternately per-
formed once with a base course knitting step
therebetween, and
the tucking operation is performed at positions,
in a course direction, that are different between
the two line portion forming steps that are con-
secutively performed with the returning point
forming step therebetween.

2. A tubular knitted fabric that has a weft knitted struc-
ture and that is provided with a tightening portion 1
composed of a base yarn 6 and an elastic yarn 7,
wherein

the tightening portion 1

is formed by

a base knit structure 14 circling-knitted
by the base yarn 6 and
a tightening structure 15 composed of
the elastic yarn 7 interwoven in the base
knit structure 14, and

is divided into one or a plurality of vertical
sections 11, 12, 13 arranged in a wale di-
rection of the base knit structure 14,

the vertical section 11, 12, 13 is divided into at
least two circumferential sections including a
first circumferential section 11a, 12a, 13a and a
second circumferential section 11b, 12b, 13b
adjacent to each other in a circling direction of
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the base knit structure 14,
the tightening structure 15 includes:

line portions 151a, 151b which are each
composed of the elastic yarn 7 extending
along a base course 141 while alternately
repeating a tuck portion 15a which passes
a rear side of the base knit structure 14 and
a missed portion 15b which passes a front
side of the base knit structure 14;
returning points 15c at each of which the
elastic yarn 7 is returned with respect to the
circling direction of the base knit structure
14, by being hooked from outside on a prox-
imal end portion 14b of a loop 14a of the
base knit structure 14; and
passing points 15e at each of which the
elastic yarn 7 passes a border between the
first circumferential section 11a, 12a, 13a
and the second circumferential section 11b,
12b, 13b,

the first circumferential section 11a, 12a, 13a
and the second circumferential section 11b,
12b, 13b include, per course of the base knit
structure 14, the line portions by numbers differ-
ent from each other,
in the vertical section 13, a base course 141 in
which a ratio between the numbers of the line
portions in the first circumferential section 13a
and the second circumferential section 13b is
N1:M1, and a base course 141 in which a ratio
between the numbers of the line portions in the
first circumferential section 13a and the second
circumferential section 13b is N2:M2 are alter-
nately repeated every course, such that a ratio
between the numbers of the line portions in the
first circumferential section 13a and the second
circumferential section 13b is
(N1+N2):(M1+M2) in an entirety of the vertical
section 13, and
two line portions returned at the returning point
15c have the tuck portion 15a at positions, in a
course direction, that are different between the
two line portions.

3. The tubular knitted fabric provided with the tightening
portion 1 according to claim 2, wherein
the tubular knitted fabric has a plurality of the vertical
sections 11, 12, 13, and
the ratios between the numbers of the line portions
in the first circumferential section 13a and the second
circumferential section 13b are different between at
least two vertical sections among the plurality of the
vertical sections 11, 12, 13.

4. The tubular knitted fabric provided with the tightening
portion 1 according to claim 2 or claim 3, wherein

the tightening portion 1 is configured to tighten a shin
or a calf,
the first circumferential section 11a, 12a, 13a is con-
figured to tighten the calf side, and
the second circumferential section 11b, 12b, 13b is
configured to tighten the shin side.
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