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(57) Provided is a footwear knitting method for knit-
ting footwear that partially has a two-layer structure. The
footwear knitting method is a method for knitting footwear
(1) provided with a base knitted fabric portion (2) that has
a foot insertion opening (5), and is shape of an item of
footwear, using a flat knitting machine. The footwear knit-
ting method includes: starting knitting of the base knitted
fabric portion (2) from a toe side or a heel side of the
base knitted fabric portion (2) to complete the base knit-
ted fabric portion (2) with a left side part and a right side
part of the base knitted fabric portion (2) facing each other
in a front-back direction of needle beds; knitting an ad-
ditional knitted fabric portion (3) that is separate from the
base knitted fabric portion (2), and is bag-shaped with
one end open and the other end closed, before or during
the knitting of the base knitted fabric portion (2); and join-
ing, using double stitches, a part of an opening edge of
the additional knitted fabric portion (3) with a toe-side
edge part or a heel-side edge part of an edge of the foot
insertion opening (5) of the base knitted fabric portion (2).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a method for
knitting footwear that is knitted seamlessly using a flat
knitting machine, a footwear manufacturing method, and
footwear.

BACKGROUND ART

[0002] Techniques for seamlessly knitting footwear
such as shoe uppers and socks using a flat knitting ma-
chine are known. For example, Patent Document 1 dis-
closes footwear provided with a base knitted fabric por-
tion that has an opening and has a shape of an item of
footwear that covers a foot of a wearer, and a method
for knitting the same. In Patent Document 1, similar to
the base knitted fabric portion, an additional knitted fabric
portion that has a shape of an item of footwear is further
knitted. The additional knitted fabric portion and the base
knitted fabric portion are coupled to each other at a por-
tion serving as a foot insertion opening. Accordingly, by
folding the additional knitted fabric portion into the base
knitted fabric portion, it is possible to produce footwear
that has a two-layer structure. Footwear that has a two-
layer structure is superior in strength, and can withstand
long periods of use.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003] [Patent Document 1] WO 2013/108506A

DISCLOSURE OF THE INVENTION

PROMELS TO BE SOLVED BY THE INVENTION

[0004] Knitted footwear has advantages such as being
lightweight and thin, and having flexibility to not be ex-
cessively tight on the foot of a wearer. Particularly, wom-
en’s footwear such as pumps require flexibility, which
leads to improved foot comfort. Accordingly, there is de-
mand for footwear that has a two-layer structure only in
a part that requires strength and not for footwear that
overall has a two-layer structure like the footwear of Pat-
ent Document 1.
[0005] The present invention was made in view of the
above-described circumstances, and it is an object of the
present invention to provide a footwear knitting method
for knitting footwear that partially has a two-layer struc-
ture. Furthermore, it is another object of the present in-
vention to provide a footwear manufacturing method for
manufacturing footwear that partially has a two-layer
structure, and footwear that is obtained by this footwear
manufacturing method.

MEANS OF SOLVING THE PROBLEMS

[0006] An aspect of the present invention relates to a
footwear knitting method for knitting footwear provided
with a base knitted fabric portion that has a foot insertion
opening, and is formed in a shape of an item of footwear
that covers a foot of a wearer, using a flat knitting machine
provided with a front needle bed and a back needle bed
that face each other in a front-back direction. In the foot-
wear knitting method of the present invention, knitting of
the base knitted fabric portion is started from a toe side
or a heel side of the base knitted fabric portion to complete
the base knitted fabric portion with a left side part and a
right side part of the base knitted fabric portion facing
each other in the front-back direction of the needle beds,
and an additional knitted fabric portion that is separate
from the base knitted fabric portion, and is bag-shaped
with one end open and the other end closed is knitted
before or during the knitting of the base knitted fabric
portion. Then, a part of an opening edge of the additional
knitted fabric portion is joined to a toe-side edge part or
a heel-side edge part of an edge of the foot insertion
opening of the base knitted fabric portion, using double
stitches.
[0007] An aspect of the present invention relates to a
footwear manufacturing method including a preparation
step, a folding step, and a fixation step. The preparation
step is a step of preparing footwear that is obtained by
the footwear knittingmethodof the present invention. The
folding step is a step of folding over the additional knitted
fabric portion of the footwear so that a part of the base
knitted fabric portion is in a two-layer state in which the
base knitted fabric portion and the additional knitted fab-
ric portion overlap each other. The fixation step is a step
of fixing the additional knitted fabric portion to the base
knitted fabric portion to maintain the two-layer state.
[0008] According to one aspect of the footwear man-
ufacturing method of the present invention, in the folding
step, the additional knitted fabric portion may be laid on
an outer side of the base knitted fabric portion.
[0009] An aspect of the present invention relates to a
footwear provided with a base knitted fabric portion that
has a foot insertion opening, and has a shape of an item
of footwear that covers a foot of a wearer. The footwear
of the present invention includes an additional knitted
fabric portion that is bag-shaped with one end open and
the other end closed, the additional knitted fabric portion
having a part of an opening edge that is joined to a toe-
side edge part or a heel-side edge part of an edge of the
foot insertion opening of the base knitted fabric portion.
The base knitted fabric portion and the additional knitted
fabric portion are joined to each other using double stitch-
es, and the base knitted fabric portion partially has a two-
layer region in which the additional knitted fabric portion
that has been folded over to overlap the base knitted
fabric portion.
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EFFECTS OF THE INVENTION

[0010] According to the footwear knittingmethod of the
present invention, it is possible to knit an additional knit-
ted fabric portion for forming a two-layer region in which
knitted fabrics overlap each other in two layers in a toe
part or a heel part of the base knitted fabric portion in a
shape of an item of footwear.
[0011] According to the footwear manufacturing meth-
od of the present invention, only by folding over the ad-
ditional knitted fabric portion knitted as per the above-
described knitting method, and fixing the additional knit-
ted fabric portion to the base knitted fabric portion, it is
possible to produce footwear that has the two-layer re-
gion in the toe part or the heel part of the base knitted
fabric portion.
[0012] According to the footwear manufacturing meth-
od of the present invention in which the additional knitted
fabric portion is laid on the outer side of the base knitted
fabric portion, it is possible to make the additional knitted
fabric portion visible from the outside of the footwear, and
to serve as a part of the design of the footwear. For ex-
ample, it is possible to vary the design of the footwear
by adjusting the size of the additional knitted fabric por-
tion, or by knitting the additional knitted fabric portion with
knitting yarn of a different color from that of the knitting
yarn used for the base knitted fabric portion. Further-
more, it may be possible to use the additional knitted
fabric portion to hide a place such as a joint part that is
aesthetically unpleasant depending on the design, by lay-
ing the additional knitted fabric portion on the outer side
of the base knitted fabric portion.
[0013] The footwear according to the present invention
is reinforced partially in the toe part or the heel part by
the two-layer region, and thus footwear whose charac-
teristics as knit products such as being lightweight, thin,
and flexible are not impaired is realized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a diagram schematically illustrating a con-
figuration of a shoe upper in the shape of a pump
according to an embodiment.
FIGS. 2 illustrate schematic diagrams of a procedure
of knitting the shoe upper of the embodiment.
FIG. 3 is a diagram illustrating knitting steps of a
procedure in which a base knitted fabric portion and
an additional knitted fabric portion are joined to each
other.

MODE FOR CARRYING OUT THE INVENTION

[0015] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings.

<Embodiment 1>

«Footwear»

[0016] FIG. 1 shows footwear (a shoe upper) 1 in the
shape of a pump. The footwear 1 is provided with a base
knitted fabric portion 2 that has a foot insertion opening
5 and is formed in a shape of an item of footwear, and
an additional knitted fabric portion 3 (see the hatched
portion) that is laid on a toe part of the base knitted fabric
portion 2. The base knitted fabric portion 2 is constituted
by a sole cover 20 that covers the sole a foot of a wearer,
and an instep cover 21 that covers the instep-side portion
of the wearer. The part of the base knitted fabric portion
2 that has the same shape as the additional knitted fabric
portion 3 is present on the inner side of the additional
knitted fabric portion 3, although this part is not visible in
FIG. 1. By attaching an outer sole with a heel to the bottom
of the footwear 1, it is possible to produce a pump.
[0017] The base knitted fabric portion 2 and the addi-
tional knitted fabric portion 3 are knitted into one piece
seamlessly using a flat knitting machine. The additional
knitted fabric portion 3 is joined by being knitted to a part,
on the toe side, of the edge of the foot insertion opening
5 formed in the base knitted fabric portion 2. Here, in FIG.
1, black arrows indicate positions that are essential for
knitting. The capital letters added to the black arrows
correspond to the letters shown in FIGS. 2 and 3, which
will be referenced in a later description of a footwear knit-
ting method.
[0018] Knitting yarn for knitting the base knitted fabric
portion 2 and the additional knitted fabric portion 3 is not
particularly limited, and in this example, knitting yarn that
contains thermal fusion yarn is used to knit both portions
2 and 3. Knitting yarn containing thermal fusion yarn al-
lows the footwear 1 to be molded in a desired shape as
a result of the footwear 1 being fitted into a shoe last and
subjected to thermal treatment.
[0019] The base knitted fabric portion 2 and the addi-
tional knitted fabric portion 3 are fixed so as not to be
shifted in position with respect to each other. Both por-
tions 2 and 3 may be fixed to each other by adhesion
using thermal fusion yarn, adhesion using an adhesive
agent, or sewing. Both adhesion and sewing may also
of course be used to fix the portions 2 and 3 to each other.
[0020] «Footwear knitting method»
[0021] An example of a method for knitting the footwear
1 will be described with reference to the schematic dia-
grams in FIGS. 2. In FIGS. 2, letters are added to posi-
tions that are essential for knitting the footwear 1. Fur-
thermore, in FIGS. 2, thick arrows indicate the directions
in which knitting proceeds (the directions are the same
as the orientation of stitches). The flat knitting machine
used in knitting may be a two-bed flat knitting machine
that includes a front needle bed and a back needle bed,
and in which a stitch can be transferred between the front
and the back needle beds. A flat knitting machine, such
as a four-bed flat knitting machine, other than the two-
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bed flat knitting machine may also of course be used to
knit the footwear 1.
[0022] First, as shown in FIG. 2(A), knitting of the base
knitted fabric portion 2 is started from the toe side of the
base knitted fabric portion 2, and the knitting is performed
until a part of the opening 5 is formed. The part, on the
front side of the drawing, of the base knitted fabric portion
2 corresponds to the right side part of the base knitted
fabric portion 2, and the part, on the rear side of the draw-
ing, of the base knitted fabric portion 2 corresponds to
the left side part of the base knitted fabric portion. The
right side part is knitted with the front needle bed of the
flat knitting machine, and the left side part is knitted with
the back needle bed. Accordingly, a line E-F-H of an end
part, in the wale direction, of the base knitted fabric por-
tion 2 is held on the front needle bed, and a line E-G-H
is held on the back needle bed. When knitting the base
knitted fabric portion 2, it is preferable to gradually in-
crease the knitting width of the base knitted fabric portion
2 from the toe so that the toe side part of the base knitted
fabric portion 2 conforms to the shape of a foot.
[0023] Furthermore, in addition to the above-described
base knitted fabric portion 2, the additional knitted fabric
portion 3 that is bag-shaped with one end open and the
other end closed is also knitted as shown in FIG. 2 (A).
The additional knitted fabric portion 3 of this example is
knitted into the shape of a bag whose starting end is
closed. The starting end of the additional knitted fabric
portion 3 is arranged on the toe side of the footwear 1
shown in FIG. 1, and thus it is preferable to gradually
increase the knitting width of the additional knitted fabric
portion 3 from the starting end to the termination end. A
line A-B-D of the additional knitted fabric portion 3 is held
on the front needle bed, and a line A-C-D is held on the
back needle bed. Knitting of the additional knitted fabric
portion 3 may be performed before or during the knitting
of the base knitted fabric portion 2.
[0024] Then, a line B-D-C of the additional knitted fab-
ric portion 3 is subjected to a bind-off process, and the
base knitted fabric portion 2 and the additional knitted
fabric portion 3 are gradually joined to each other while
increasing the number of knitting courses of the base
knitted fabric portion 2 (see FIG. 3 which will be described
later). As a result, as shown in FIG. 2(B), a part of the
opening edge of the additional knitted fabric portion 3 is
joined to a toe-side edge part of the edge of the foot
insertion opening 5 (see FIG. 1) of the base knitted fabric
portion 2. Both ends X and Y of the joint part in which the
base knitted fabric portion 2 and the additional knitted
fabric portion 3 are joined to each other correspond to
the positions of X and Y that are shown in FIG. 1.
[0025] The method for joining the base knitted fabric
portion 2 and the additional knitted fabric portion 3 is not
particularly limited as long as it is a joining method that
uses double stitches. An example of the joining method
will be described with reference to the diagram of FIG. 3
showing knitting steps. In the example of knitting shown
in FIG. 3, the base knitted fabric portion 2 and the addi-

tional knitted fabric portion 3 are gradually joined to each
other while increasing the number of knitting courses of
the base knitted fabric portion 2. In FIG. 3, "S + numeric
character" denotes a knitting step number, "FB" denotes
the front needle bed, and "BB" denotes the back needle
bed.
[0026] S0 shows the state of stitches held on the nee-
dle beds at the time of FIG. 2(A). From this state, stitches
of the B-D-C of the additional knitted fabric portion 3 that
are indicated by dotted lines in S1 are subj ected to the
bind-off process. "Bind-off process" refers to a well-
known knitting process for repeatedly performing a proc-
ess in which adjacent stitches are overlapped each other
to form a double stitch, and a stitch that is contiguous in
its wale direction with the double stitch is formed, so as
to remove stitches at an end, in the wale direction, of the
additional knitted fabric portion 3 from a needle bed.
[0027] Then, as shown by two-way arrows in S1, ad-
jacent stitches of the base knitted fabric portion 2 and
the additional knitted fabric portion 3 that are held on the
FB (BB) are overlapped each other (see S2). Note here
that, when the stitches of the respective portions 2 and
3 are overlapped each other, the additional knitted fabric
portion 3 may be moved to the base knitted fabric portion
2 side as shown in S2, or in contrast to the shown exam-
ple, the base knitted fabric portion 2 may be moved to
the additional knitted fabric portion 3 side.
[0028] As shown in S2, after the double stitches indi-
cated by double circles have been formed, a row of stitch-
es, as shown by a C-shaped two-way arrow, that are
contiguous in the wale direction with the stitches of the
base knitted fabric portion 2 that include the double stitch-
es is knitted. By performing such C-shaped knitting, the
double stitches are fixed, and a part of the base knitted
fabric portion 2 and a part of the additional knitted fabric
portion 3 are joined to each other. Thereafter, by repeat-
edly performing the process in which the additional knit-
ted fabric portion 3 is moved to the base knitted fabric
portion 2 side to form double stitches on the respective
FB and BB, and a row of stitches that are contiguous in
the wale direction with the stitches of the base knitted
fabric portion 2 that include the double stitches is knitted,
it is possible to join the base knitted fabric portion 2 to
the additional knitted fabric portion 3 using the double
stitches. Since the joint part that is formed by joining the
base knitted fabric portion 2 to the additional knitted fabric
portion 3 of course includes the double stitches, it is pos-
sible to view the double stitches by looking at the footwear
1.
[0029] When, as shown in FIG. 2(B), the joining of the
base knitted fabric portion 2 and the additional knitted
fabric portion 3 is complete, the remaining part of the
base knitted fabric portion 2 is knitted as shown in FIG.
2(C). The remaining part of the base knitted fabric portion
2 can be knitted using a C-shaped knitting method with
the FB and the BB, or the like. By appropriately increasing
or decreasing the knitting width of the remaining part, it
is possible to obtain the base knitted fabric portion 2 that
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conforms to the shape of a foot.

<<Footwear Manufacturing Method>>

[0030] When the footwear 1 shown in FIG. 2(C) is ob-
tained as per the above-described footwear knitting
method, the additional knitted fabric portion 3 is folded
so as to be turned inside out, and is laid on the outer side
of the toe part of the base knitted fabric portion 2, so that
the toe part is in a two-layer state in which the base knitted
fabric portion 2 and the additional knitted fabric portion
3 overlap each other. Laying the additional knitted fabric
portion 3 on the outer side of the base knitted fabric por-
tion 2 makes the additional knitted fabric portion 3 visible
from the outside of the footwear 1, and to serve as a part
of the design of the footwear 1. For example, it is possible
to vary the design of the footwear 1 by adjusting the size
of the additional knitted fabric portion 3, or by knitting the
additional knitted fabric portion 3 with knitting yarn of a
different color from that of the knitting yarn used for the
base knitted fabric portion 2.
[0031] The orientation of the stitches of the base knit-
ted fabric portion 2 and the orientation of the stitches of
the additional knitted fabric portion 3 that is laid on the
base knitted fabric portion 2 are identical. This is because
the base knitted fabric portion 2 and the additional knitted
fabric portion 3 were knitted as per the method for knitting
the footwear 1 that has been described with reference to
FIGS. 2 and 3.
[0032] Note here that it is also possible to fold the ad-
ditional knitted fabric portion 3 into the base knitted fabric
portion 2 so that the additional knitted fabric portion 3 is
arranged on the inner side of the toe portion of the base
knitted fabric portion 2. In this case, the additional knitted
fabric portion 3 is not visible from the outside of the foot-
wear 1, making it possible to obtain footwear 1 of a simple
design.
[0033] Lastly, by fitting the footwear 1 into the shoe last
and subj ecting it to thermal treatment, the footwear 1
shown in FIG. 1 is complete. Here, the thermal fusion
yarn that is contained in the knitting yarn with which the
base knitted fabric portion 2 is knitted and in the knitting
yarn with which the additional knitted fabric portion 3 is
knitted is fused to fix the additional knitted fabric portion
3 to the base knitted fabric portion 2. As a result, the
footwear 1 that maintains the two-layer state in which the
base knitted fabric portion 2 and the additional knitted
fabric portion 3 overlap each other is obtained. Note here
that an adhesive agent may be applied between the base
knitted fabric portion 2 and the additional knitted fabric
portion 3, or the thermally treated footwear 1 may be
sewn, in order to maintain the two-layer state.

«Effects»

[0034] The above-described footwear 1 is reinforced
partially in the toe part by the additional knitted fabric
portion 3. The footwear 1 that is reinforced partially in the

toe, which requires strength, has the advantages of knit
products such as being thin, lightweight, and flexible, and
is superior in foot comfort.

<Embodiment 2>

[0035] In Embodiment 1, knitting of the footwear 1 is
started from the position that corresponds to the toe of
the footwear 1 (base knitted fabric portion 2). In contrast,
it is also possible to start knitting the footwear 1 from the
position that corresponds to the heel of the footwear 1
(base knitted fabric portion 2) shown in FIG. 1, and to
form an additional knitted fabric portion at the position of
the heel. In this case, it is preferable that the heel side
part of the base knitted fabric portion 2 be knitted, the
bag-shaped additional knitted fabric portion 3 that is to
be joined to this heel side part be knitted, and a heel-side
edge part of the edge of the foot insertion opening 5 of
the base knitted fabric portion 2 and a part of the opening
edge of the additional knitted fabric portion 3 be joined
to each other. The joining method may be the same as
in Embodiment 1.

<Others>

[0036] Footwear that is provided with an additional knit-
ted fabric portion that partially reinforces a base knitted
fabric portion may be a sock. Examples of such socks
include short socks that only extend near the malleolus
of a wearer.

DESCRIPTION OF REFERENCE NUMERALS

[0037]

1 Footwear
2 Base knitted fabric portion
20 Sole cover
21 Instep cover
3 Additional knitted fabric portion
5 Foot insertion opening

Claims

1. A footwear knitting method for knitting footwear pro-
vided with a base knitted fabric portion that has a
foot insertion opening, and is formed in a shape of
an item of footwear that covers a foot of a wearer,
using a flat knitting machine provided with a front
needle bed and a back needle bed that face each
other in a front-back direction, the method compris-
ing:

starting knitting of the base knitted fabric portion
from a toe side or a heel side of the base knitted
fabric portion to complete the base knitted fabric
portion with a left side part and a right side part
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of the base knitted fabric portion facing each oth-
er in the front-back direction of the needle beds;
knitting an additional knitted fabric portion that
is separate from the base knitted fabric portion,
and is bag-shaped with one end open and the
other end closed, before or during the knitting
of the base knitted fabric portion; and
joining, using double stitches, a part of an open-
ing edge of the additional knitted fabric portion
to a toe-side edge part or a heel-side edge part
of an edge of the foot insertion opening of the
base knitted fabric portion.

2. A footwear manufacturing method comprising:

a preparation step of preparing footwear that is
obtained by the footwear knitting method ac-
cording to claim 1;
a folding step of folding over the additional knit-
ted fabric portion of the footwear so that a part
of the base knitted fabric portion is in a two-layer
state in which the base knitted fabric portion and
the additional knitted fabric portion overlap each
other; and
a fixation step of fixing the additional knitted fab-
ric portion to the base knitted fabric portion to
maintain the two-layer state.

3. The footwear manufacturing method according to
claim 2,
wherein, in the folding step, the additional knitted
fabric portion is laid on an outer side of the base
knitted fabric portion.

4. A footwear provided with a base knitted fabric portion
that has a foot insertion opening, and has a shape
of an item of footwear that covers a foot of a wearer,
comprising:

an additional knitted fabric portion that is bag-
shaped with one end open and the other end
closed, the additional knitted fabric portion hav-
ing a part of an opening edge that is joined to a
toe-side edge part or a heel-side edge part of
an edge of the foot insertion opening of the base
knitted fabric portion,
wherein the base knitted fabric portion and the
additional knitted fabric portion are seamlessly
joined to each other using double stitches, and
the base knitted fabric portion partially has a two-
layer region in which the additional knitted fabric
portion that has been folded over to overlap the
base knitted fabric portion.

9 10 
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