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(57)  Atoe closing method for closing a toe end (110)
with first and second circumferential portions (10, 20) in-
cludes the steps of: folding the first circumferential portion
(10) to superimpose over the second circumferential por-
tion (20) such that the toe end (110) is formed with op-
posed first and second end points (130, 140); knitting a
stitching thread (T) by threading the same through the
loops (120) of the superimposed circumferential portions

TOE CLOSING METHOD AND STRUCTURE

(10, 20) to form a first loose thread (31) and an initial
stitch segment (30); continuously knitting the thread (T)
around the superimposed circumferential portions (10,
20) until the second end point (140) is reached to form a
joining segment (40); and continuously knitting the
thread (T) around a part of the joining segment (40) to
form at least one tail portion (51, 52) and a second loose
thread (53).
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Description

[0001] The disclosure relates to a hosiery item, more
particularly to a toe closing method and structure for clos-
ing a toe end of a hosiery item.

[0002] In Taiwanese PatentNo. M476149, thereis dis-
closed a toe closing apparatus for closing a toe end of a
tubular hosiery body knitted by a knitting machine. The
toe closing apparatus includes a stitching device, atrans-
fer unit and a rotary control unit. The transfer unitis used
for transferring the hosiery body from the knitting ma-
chine to the stitching device. Through cooperation of the
stitching device and the rotary control unit, a sewing nee-
dle can be actuated to execute a sewing operation on
the toe end of the hosiery body to close the same. The
overall structure is simple, and the manufacturing and
assembling processes are easy. Moreover, the stitching
device includes a main body; a fixed reed fixed on the
bottom of the main body; a movable reed pivoted to the
fixed reed; a main drive assembly that drives the movable
reed to rotate relative to the fixed reed between a juxta-
posed position, where the movable reed is disposed side
by side with the fixed reed in a same plane, and a stacked
position, where the movable reed is stacked below the
fixed reed; and a sewing needle for performing a stitching
operation when the movable reed is in the stacked posi-
tion.

[0003] Although the aforesaid toe closing apparatus
can achieve its intended purpose, as shown in Figure 1,
after the toe end 1 of the hosiery body is closed, loose
threads 2 are formed on two opposite sides of the toe
end 1. If the loose threads 2 are too long, they can cause
discomfort to the wearer. If the loose threads 2 are too
short, the stitches may become loose, thereby causing
damage to the toe end. Hence, the hosiery item becomes
a defective product.

[0004] Therefore, an object of this disclosure is to pro-
vide a toe closing method and structure that can fix loose
threads on a hosiery body to ensure comfort wear and
that can reduce defective products.

[0005] Accordingtoone aspect of this disclosure, a toe
closing method is provided for closing a toe end of a
tubular hosiery body that extends around a longitudinal
axis. The toe end includes first and second circumferen-
tial portions, and a plurality of loops formed on the first
and second circumferential portions and surrounding the
longitudinal axis. The first and second circumferential
portions are respectively located on two opposite sides
of a diametrical axis of the tubular hosiery body which is
perpendicular to the longitudinal axis. The loops of the
first circumferential portion correspond in number to the
loops of the second circumferential portion. The toe clos-
ing method comprises the steps of: (A) folding the first
circumferential portion along the diametrical axis to su-
perimpose the same over the second circumferential por-
tion such that the loops of the first circumferential portion
are respectively aligned with the loops of the second cir-
cumferential portion and that the toe end is placed in a
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closed state and is formed with a first end point at one
end of the diametrical axis and a second end point at the
other end of the diametrical axis diametrically opposite
to the first end point; (B) knitting a stitching thread by
threading the stitching thread through the loops of the
superimposed first and second circumferential portions
to form a first loose thread and an initial stitch segment,
wherein the first loosed thread is located between the
firstand second end points, an angular distance between
the first loose thread and the first end point is smaller
than that between the first loose thread and the second
end point, and the initial stitch segment starts from the
firstloose thread and is formed by threading the stitching
thread through the loops of the superimposed first and
second circumferential portions along a first circumfer-
ential direction from the second end point toward the first
end point until the first end point is reached; (C) contin-
uously knitting the stitching thread from the first end point
along a second circumferential direction opposite to the
first circumferential direction and around the superim-
posed first and second circumferential portions until the
second end point is reached to form a joining segment,
the joining segment having a first section interlaced with
the initial stitch segment, and a second section connect-
ed to the first section and interlaced with the loops of the
superimposed first and second circumferential portions
located between the initial stitch segment and the second
end point; and (D) continuously knitting the stitching
thread from the second end point and around a part of
the joining segment to form at least one tail portion and
a second loose thread connected to the at least one tail
portion, the at least one tail portion being interlaced with
the part of the joining segment, an angular distance be-
tween the second loose thread and the second end point
being smaller than that between the second loose thread
and the first end point.

[0006] According to another aspect of this disclosure,
a toe closing structure is provided for closing a toe end
of a tubular hosiery body which extends around a longi-
tudinal axis. The toe end has a first end point, a second
end point opposite to the first end point, a first circumfer-
ential portion extending from the first end point to the
second end point, a second circumferential portion su-
perimposed on the first circumferential portion, and a plu-
rality of loops provided on the first and second circum-
ferential portions. The loops of the first circumferential
portion correspond in number to and are respectively
aligned with the loops of the second circumferential por-
tion. The toe closing structure comprises a first loose
thread, an initial stitch segment, a joining segment, at
least one tail portion and a second loose thread. The first
loose thread is configured to be located between the first
and second end points. An angular distance between the
first loose thread and the first end point is smaller than
an angular distance between the first loose thread and
the second end point. The initial stitch segment includes
a plurality of initial stitch loops configured to be interlaced
with the loops of the superimposed first and second cir-
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cumferential portions located between the first loose
thread and the first end point. The joining segment in-
cludes a first section interlaced with the initial stitch seg-
ment, and a second section connected to the first section
and configured to be interlaced with the loops of the su-
perimposed first and second circumferential portions lo-
cated between the first section and the second end point.
The first section has a plurality of first loops interlaced
with the initial stitch loops of the initial stitch segment.
The second section has a plurality of second loops con-
figured to be interlaced with the loops of the superim-
posed first and second circumferential portions located
between the initial stitch segment and the second end
point. The at least one tail portion is configured to be
proximal to the second end point, is interlaced with a part
of the joining segment, and includes a plurality of tail
loops. The second loose thread is connected to the at
least one tail portion. An angular distance between the
second loose thread and the second end point is smaller
than that between the second loose thread and the first
end point.

[0007] Other features and advantages of the disclo-
sure will become apparent in the following detailed de-
scription of the embodiments with reference to the ac-
companying drawings, of which:

Figure 1 illustrates loose threads formed on two op-
posite sides of a toe end of a hosiery body after it is
closed using a toe closing apparatus disclosed in
Taiwanese Patent No. M476149;

Figure 2is a perspective view of a toe end of a tubular
hosiery body to be closed using a toe closing method
according to the first embodiment of the present dis-
closure;

Figure 3 is a view similar to Figure 1, but illustrating
a first circumferential portion of the toe end being
folded along a diametrical axis of the hosiery body
to superimpose over a second circumferential por-
tion thereof;

Figure 4 is a schematic diagram of the first embod-
iment, illustrating a stitching thread being threaded
through loops of the superimposed first and second
circumferential portions to form a first loose thread
and an initial stitch segment;

Figure 5 is a schematic diagram of the first embod-
iment, illustrating the stitching thread being continu-
ously knitted around the superimposed first and sec-
ond circumferential portions to form a joining seg-
ment;

Figure 6 is a schematic diagram of the first embod-
iment, illustrating the stitching thread being continu-
ously knitted around a part of the joining segment to
form a tail portion and a second loose thread;
Figure 7 is a schematic diagram for illustrating a
stitching path of the stitching thread of the first em-
bodiment; and

Figure 8 is a schematic diagram of a toe closing
method according to the second embodiment of the
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present disclosure, illustrating the stitching thread
being knitted around a part of the joining segment to
form a tail portion and a second loose thread.

[0008] Before the present disclosure is described in
greater detail with reference to the accompanying em-
bodiments, it should be noted herein that like elements
are denoted by the same reference numerals throughout
the disclosure.

[0009] Referringto Figures2to 7, a toe closing method
according to the first embodiment of the disclosure is
provided for closing a toe end 110 of a tubular hosiery
body 100 that extends around a longitudinal axis (L). The
toe end 110 includes a first circumferential portion 10, a
second circumferential portion 20, and a plurality of loops
120 formed on the first and second circumferential por-
tions 10, 20 and surrounding the longitudinal axis (L).
The first and second circumferential portions 10, 20 are
respectively located on two opposite sides of a diamet-
rical axis 200 of the tubular hosiery body 100 which is
perpendicular to the longitudinal axis (L). The loops 120
of the first circumferential portion 10 correspond in
number to the loops 120 of the second circumferential
portion 20. The toe closing method comprises the follow-
ing steps:

Step 1: folding the first circumferential portion 10
along the diametrical axis 200 to superimpose the
same over the second circumferential portion 20
such that the loops 120 of the first circumferential
portion 10 are respectively aligned with the loops
120 of the second circumferential portion 20 and that
the toe end 110is placed in a closed state, as shown
in Figure 3. At this time, the toe end 110 is formed
with a first end point 130 at one end of the diametrical
axis 200 and a second end point 140 at the other
end of the diametrical axis 200 diametrically opposite
to the first end point 130.

Step 2: knitting a stitching thread (T) by threading
the stitching thread (T) through a predetermined po-
sition of the loops 120 of the superimposed first and
second circumferential portions 10, 20 to form a first
loose thread 31 and an initial stitch segment 30, as
shown in Figures 4 and 7. The first loose thread 31
is located between the first and second end points
130, 140. An angular distance between thefirstloose
thread 31 and the first end point 130 is smaller than
that between the first loose thread 31 and the second
end point 140. The initial stitch segment 30 starts
fromthe firstloose thread 31 and is formed by thread-
ing the stitching thread (T) through the loops 120 of
the superimposed first and second circumferential
portions 10, 20 along a first circumferential direction
(1), which extends from the second end point 140
toward the first end point 130, until the first end point
130 is reached. A first radial line (L1) extends from
the longitudinal axis (L) and passes through one end
of the initial stitch segment 30 which is distal from
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the first end point 130. The first radial line (L1) and
the diametrical axis 200 form a first included angle
(61) therebetween, which ranges from 5 degrees to
45 degrees. Thatis, the firstincluded angle (61) can
be 45 degrees, 30 degrees, 20 degrees, 10 degrees
or 5 degrees. The initial stitch segment 30 includes
a plurality of initial stitch loops 32, preferably six.
Step 3: continuously knitting the stitching thread (T)
from the first end point 130 along a second circum-
ferential direction (Il) opposite to the first circumfer-
ential direction (l) and around the loops 120 of the
superimposed first and second circumferential por-
tions 10, 20 until the second end point 140 is reached
to form a joining segment 40, as shown in Figures 5
and 7. The joining segment 40 has a first section 41
interlaced with the initial stitch segment 30, and a
second section 42 connected to the first section 41
and interlaced with the loops 120 of the superim-
posed first and second circumferential portions 10,
20 located between the first section 41 and the sec-
ond end point 140.

Step 4: continuously knitting the stitching thread (T)
from the second end point 140 and around a part of
the joining segment 40 so as to form at least one tail
portion and a second loose thread 53 connected to
the tail portion, as shown in Figures 6 and 7. An an-
gular distance between the second loose thread 53
and the second end point 140 is smaller than that
between the second loose thread 53 and the first
end point 130. In this embodiment, the at least one
tail portionincludes afirst tail portion 51 and a second
tail portion 52. The first tail portion 51 is formed by
continuously knitting the stitching thread (T) along
the first circumferential direction () from the second
end point 140 and around the part of the joining seg-
ment 40. That is, the first tail portion 51 is interlaced
with the part of the joining segment 40. The second
tail portion 52 is formed by continuously knitting the
stitching thread (T) along the second circumferential
direction (ll) from one end of the first tail portion 51,
which is distal from the second end point 140, and
around the first tail portion 51. The second tail portion
52 is interlaced with the first tail portion 51. A second
radial line (L2) extends from the longitudinal axis (L)
and passes through one ends of the first and second
tail portions 51, 52 which are distal from the second
end point 140. The second radial line (L2) and the
diametrical axis 200 form a second included angle
(62) therebetween, which ranges from 5 degrees to
45 degrees. That is, the second included angle (62)
can be 45 degrees, 30 degrees, 20 degrees, 10 de-
grees or 5 degrees. In this embodiment, the second
loose thread 53 is proximate to the diametrical axis
200 and the second end point 140. Each of the first
and second tail portions 51, 52 has a plurality of tail
loops 54, preferably six.

Step 5: cutting the second loose thread 53 using a
cutting device, such as a scissor, as shown in Figure
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[0010] Therefore, by using the foregoing sequential
steps, the purpose of closing the toe end 110 can be
achieved. Further, by interlacing the initial stitch segment
30 and the first section 41 of the joining segment 40, and
by interlacing the first tail portion 51 and the second sec-
tion 42 of the joining segment 40, the first loose thread
31 is fixed to one side of the joining segment 40 at a
position distal from the first end point 130, while the sec-
ond loose thread 53 is fixed to the other opposite side of
the joining segment 40 at a position proximate to the sec-
ond end point 140. Through this configuration, the dis-
comfort brought to the user due to long loose threads at
two opposite sides of the toe end can be minimized.
Hence, the purpose of providing comfort during wear of
the hosiery body 100 can be achieved.

[0011] Referring to Figure 8, the second embodiment
of the disclosure is shown to be generally identical to the
first embodiment. Particularly, steps 1 to 4. The differ-
ence resides in that, in this embodiment, the at least one
tail portion includes only one tail portion, that is, the tail
portion 51. Further, in step 5, the tail portion 51 is inter-
laced with the part of the joining segment 40, and is
formed by continuously threading the stitching thread (T)
through the part of the joining segment 40 from the sec-
ond end point 140 along the first circumferential direction
(I) and around the part of the joining segment 40. The
second loose thread 53 is connected to the tail portion
51 and is disposed at a position between the first and
second end points 130, 140. In this embodiment, the sec-
ond loose thread 53 corresponds in position with the first
loose thread 31.

[0012] Referring back to Figure 6, a toe closing struc-
ture of the disclosure obtained from the foregoing se-
quential method is shown to comprise a firstloose thread
31, an initial stitch segment 30, a joining segment 40,
first and second tail portions 51, 52, and a second loose
thread 53.

[0013] The first loose thread 31 is configured to be lo-
cated between the first and second end points 130, 140.
An angular distance between the first loose thread 31
and the first end point 130 is smaller than that between
the first loose thread 31 and the second end point 140.
[0014] The initial stitch segment 30 includes a plurality
of initial stitch loops 32 configured to be interlaced with
the loops 120 of the superimposed first and second cir-
cumferential portions 10, 20 located between the first
loose thread 31 and the first end point 130.

[0015] The joining segment 40 includes a first section
41 interlaced with the initial stitch segment 30, and a sec-
ond section 42 connected to the first section 41 and con-
figured to be interlaced with the loops 120 of the super-
imposed first and second circumferential portions 10, 20
located between the first section 41 and the second end
point 140. The first section 41 has a plurality of first loops
411 interlaced with the initial stitch loops 32 of the initial
stitch segment 30. The second section 42 has a plurality



7 EP 3 034 664 A1 8

of second loops 421 configured to be interlaced with the
loops 120 of the superimposed first and second circum-
ferential portions 10, 20 located between the first loose
thread 31 and the second end point 140.

[0016] Thefirstand second tail portions 51,52 are con-
figured to be proximal to the second end point 140. Each
of the first and second tail portions 51, 52 includes a
plurality of tail loops 54. The tail loops 54 of the first tail
portion 51 are interlaced with the part of the joining seg-
ment 40. The tail loops 54 of the second tail portion 52
are interlaced with the tail loops 54 of the first tail portion
51 such that the second tail portion 52 extends around
an outer side of the first tail portion 51.

[0017] The second loose thread 53 is connected to the
second tail portion 52. An angular distance between the
second loose thread 53 and the second end point 140 is
smaller than that between the second loose thread 53
and the first end point 130.

[0018] It should be noted that the number of the tail
portion may be one, that is, the tail portion 51, as shown
in Figure 8. In this case, the second loose thread 53 cor-
responds in position with the first loose thread 31.
[0019] In sum, by using the toe closing method and
structure of this disclosure, the issues of discomfort
caused by long loose threads at two opposite sides of
the toe end and the loosening of the stitches caused by
cutting the loose threads too short can be resolved.
Therefore, the object of this disclosure can be achieved.

Claims

1. A toe closing method for closing a toe end (110) of
a tubular hosiery body (100) that extends around a
longitudinal axis (L), the toe end (110) including a
first circumferential portion (10), a second circumfer-
ential portion (20), and a plurality of loops (120)
formed on the first and second circumferential por-
tions (10, 20) and surrounding the longitudinal axis
(L), the first and second circumferential portions (10,
20) being respectively located on two opposite sides
of a diametrical axis (200) of the tubular hosiery body
(100) which is perpendicular to the longitudinal axis
(L), the loops (120) of the first circumferential portion
(10) corresponding in number to the loops (120) of
the second circumferential portion (20), said toe clos-
ing method comprising the steps of:

(A) folding the first circumferential portion (10)
along the diametrical axis (200) to superimpose
the same over the second circumferential por-
tion (20) such that the loops (120) of the first
circumferential portion (10) are respectively
aligned with the loops (120) of the second cir-
cumferential portion (20) and that the toe end
(110) is placed in a closed state and is formed
with a first end point (130) at one end of the
diametrical axis (200) and a second end point
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(140) at the other end of the diametrical axis
(200) diametrically opposite to the first end point
(130);

(B) knitting a stitching thread (T) by threading
the stitching thread (T) through the loops (120)
of the superimposed first and second circumfer-
ential portions (10, 20) to form afirstloose thread
(31) and an initial stitch segment (30), wherein
the first loosed thread (31) is located between
the first and second end points (130, 140), an
angular distance between the first loose thread
(31) and the first end point (130) is smaller than
that between the first loose thread (31) and the
second end point (140), and the initial stitch seg-
ment (30) starts from the first loose thread (31)
and is formed by threading the stitching thread
(T) through the loops (120) of the superimposed
firstand second circumferential portions (10, 20)
along a first circumferential direction (l) from the
second end point (140) toward the first end point
(130) until the first end point (130) is reached;
(C) continuously knitting the stitching thread (T)
from the first end point (130) along a second
circumferential direction (II) opposite to the first
circumferential direction (I) and around the su-
perimposed first and second circumferential
portions (10, 20) until the second end point (140)
is reached to form a joining segment (40), the
joining segment (40) having a first section (41)
interlaced with the initial stitch segment (30), and
a second section (42) connected to the first sec-
tion (41) and interlaced with the loops (120) of
the superimposed first and second circumferen-
tial portions (10, 20) located between the initial
stitch segment (30) and the second end point
(140); and

(D) continuously knitting the stitching thread (T)
from the second end point (140) and around a
part of the joining segment (40) to form at least
one ftail portion (51, 52) and a second loose
thread (53) connected to the at least one tail
portion (51, 52), the at least one tail portion (51,
52) being interlaced with the part of the joining
segment (40), an angular distance between the
second loose thread (53) and the second end
point (140) being smaller than that between the
second loose thread (53) and the first end point
(130).

2. Thetoeclosing method as claimedin Claim 1, where-
in in step (D), the at least one tail portion includes a
first tail portion (51) and a second tail portion (52),
thefirst tail portion (51) being formed by continuously
knitting the stitching thread (T) along the first circum-
ferential direction (1) from the second end point (140)
and around a part of the second section (42) of the
joining segment (40), the second tail portion (53) be-
ing formed by continuously knitting the stitching
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thread (T) along the second circumferential direction
() from one end of the first tail portion (51), which
is distal from the second end point (140), and around
the first tail portion (51), the second tail portion (52)
being interlaced with the first tail portion (51).

The toe closing method as claimed in Claim 1, where-
in, in step (D), the at least one tail portion includes
one tail portion (51), the tail portion (51) is interlaced
with the part of the joining segment (40) and is formed
by continuously threading the stitching thread (T)
through the part of the joining segment (40) from the
second end point (140) along the first circumferential
direction (I) and around the part of the joining seg-
ment (40), and the second loose thread (53) is con-
nected to the tail portion (51) and is disposed at a
position between the first and second end points
(130, 140).

The toe closing method as claimed in Claim 1, where-
in, in step (B), a first radial line (L1) extends from the
longitudinal axis (L) and passes through one end of
the initial stitch segment (30) which is distal from the
first end point (130), the first radial line (L1) and the
diametrical axis (200) forming a first included angle
(61) therebetween, which ranges from 5 degrees to
45 degrees.

The toe closing method as claimed in Claim 4, where-
in, in step (B), the initial stitch segment (30) includes
six initial stitch loops (32).

The toe closing method as claimed in Claim 1, where-
inin step (D), a second radial line (L2) extends from
the longitudinal axis (L) and passes through one end
of the at least one tail portion (51, 52) which is distal
from the second end point (140), the second radial
line (L2) and the diametrical axis (200) forming a
second included angle (62) therebetween, which
ranges from 5 degrees to 45 degrees.

The toe closing method as claimed in Claim 1, where-
in in step (D), the at least one tail portion (51, 52)
includes six tail loops (54).

A toe closing structure for closing a toe end (110) of
a tubular hosiery body (100) which extends around
a longitudinal axis (L), the toe end (110) having a
first end point (130), a second end point (140) oppo-
site to the first end point (130), a first circumferential
portion (10) extending from the first end point (130)
to the second end point (140), a second circumfer-
ential portion (20) superimposed on the first circum-
ferential portion (10), and a plurality of loops (120)
provided on the first and second circumferential por-
tions (10, 20), the loops (120) of the first circumfer-
ential portion (10) corresponding in number to and
being respectively aligned with the loops (120) of the
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second circumferential portion (20), said toe closing
structure comprising:

afirstloose thread (31) configured to be located
between the first and second end points (130,
140), an angular distance between said first
loose thread (31) and the first end point (130)
being smaller than an angular distance between
said first loose thread (31) and the second end
point (140);

an initial stitch segment (30) including a plurality
of initial stitch loops (32) configured to be inter-
laced with the loops (120) of the superimposed
firstand second circumferential portions (10, 20)
located between said first loose thread (31) and
the first end point (130);

a joining segment (40) including a first section
(41) interlaced with said initial stitch segment
(30), and a second section (42) connected to
said first section (41) and configured to be inter-
laced with the loops (120) of the superimposed
firstand second circumferential portions (10, 20)
located between said first section (41) and the
second end point (140), said first section (41)
having a plurality of first loops (411) interlaced
with said initial stitch loops (32) of said initial
stitch segment (30), said second section (42)
having a plurality of second loops (421) config-
ured to be interlaced with the loops (120) of the
superimposed first and second circumferential
portions (10, 20) located between said initial
stitch segment (30) and the second end point
(140);

at least one tail portion (51, 52) configured to be
proximal to the second end point (140), inter-
laced with a part of said joining segment (40),
and including a plurality of tail loops (54); and
a second loose thread (53) connected to said at
least one tail portion (51, 52), an angular dis-
tance between said second loose thread (53)
and the second end point (140) being smaller
than that between said second loose thread (53)
and the first end point (130).

The toe closing structure as claimed in Claim 8,
wherein said at least one tail portion includes first
and second tail portions (51, 52), said first tail portion
(51) is interlaced with said joining segment (40), and
said second tail portion (52) is interlaced with said
first tail portion (51) and extends around an outer
side of said first tail portion (51).
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