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(57) An apparatus for knitting hosiery comprises a
circular knitting machine (C), a sewing device (3), atrans-
fer mechanism (4), and an upper mechanism (1) config-
ured in the upper portion of a sewing machine (S); the
lower mechanism (2) configured in the lower portion of
the sewing machine (S), wherein the upper mechanism
(1) and the lower mechanism (2) are spaced apart verti-
cally, wherein the lower mechanism (2) moves back and
forth to the circular knitting machine (C); when the trans-
fer mechanism (4) transfers a semi-finished tubular knit-
ted article to a sewing platform, an open end (211) of the
lower mechanism (2) moves toward the circular knitting
machine (C) in a horizontal direction at the same vertical
level, so that the semi-finished tubular knitted article can-
not be sucked smoothly is avoided.

APPARATUS AND METHOD OF OPERATION FOR KNITTING HOSIERY
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Description
BACKGROUND
a) Technical Field

[0001] The presentdisclosure relates to a manufactur-
ing process and a manufacturing apparatus of semi-fin-
ished tubular knitted article, and specifically relates to an
apparatus for knitting hosiery and a method of operation
thereof.

b) Related Art

[0002] A semi-finished product of socks is a semi-fin-
ished tubular knitted article made by a circular knitting
machine, and there are openings at the both ends of a
knitted article. The semi-finished product of the socks is
removed from the circular knitting machine and trans-
ferred to a sewing platform to sew an opening of one end
of the knitted article to complete the finished product of
socks. For the aesthetics of sock products, stitches pro-
duced by the sewing platform when sewing the knitted
article should be on the inside of the socks. Therefore,
the sewing machine is equipped with a sewing device to
flip over the knitted article before and/or after sewing
process.

[0003] Asdisclosed in Chinese Patent Publication No.
CN101970740B, a conventional sewing machine has a
supporting device for fastening a semi-finished tubular
knitted article, and an upper portion and a lower portion
are respectively configured at the upper and lower sides
of the supporting device; wherein the lower portion has
a tubular body for sucking the semi-finished tubular knit-
ted article; wherein the tubular body is tilted vertically,
which helps reduce the space occupied by the lower por-
tion.

[0004] The sewing machine tilts the tubular body to
cause lateral and downward displacement of the open
end of the tubular body simultaneously. Considering only
lateral displacementin the tilted angle of the tubular body,
the downward displacement is confined, for longer semi-
finished tubular knitted articles, such as stockings, can-
not be sucked smoothly, thus cannot be flipped over
smoothly, which affects production efficiency.

[0005] In response to the aforementioned shortcom-
ings, Chinese Patent Publication No. CN208201288U
discloses another sewing machine, wherein the tubular
body is configured on a tilted guide rail, so that the tubular
body can produce larger downward displacement com-
pared with the sewing machine of CN101970740B, which
is suitable forlonger semi-finished tubular knitted articles.
[0006] However, the manner that the tubular body tilts
tends to cause a soft semi-finished tubular knitted article
from an original hanging state to produce unpredictable
distortion, and in fact, the semi-finished tubular knitted
article cannot be sucked smoothly, so the sewing ma-
chine still needs to be improved.
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Summary

[0007] The present disclosure provides an apparatus
for knitting hosiery, which can reduce the problem that
the apparatus for knitting hosiery cannot suck smoothly,
so as to improve production efficiency.

[0008] To this end, the present disclosure provides an
apparatus for knitting hosiery, comprising a circular knit-
ting machine, a sewing device, a transfer mechanism,
an upper mechanism and a lower mechanism; wherein
the circular knitting machine weaves a semi-finished tu-
bular knitted article; wherein the transfer mechanism re-
moves an end of the semi-finished tubular knitted article,
and transfers the semi-finished tubular knitted article
from the circular knitting machine to the sewing platform;
wherein the sewing platform and the circular knitting ma-
chine are spaced from each other; wherein the upper
mechanism is configured in the upper portion of a sewing
machine and the lower mechanism is configured in the
lower portion of the sewing machine; wherein the upper
mechanism and the lower mechanism are spaced apart
vertically; wherein an operating space is configured be-
tween the upper mechanism and the lower mechanism,
and the transfer mechanism moves to the operating
space; wherein the sewing device is corresponding and
adjacent to the operating space, which is characterized
in that the lower mechanism can move back and forth to
the circular knitting machine; wherein an open end is
mounted atone end of the upper mechanism correspond-
ing to the lower mechanism; wherein when the transfer
mechanism transfers a semi-finished tubular knitted ar-
ticle to the sewing platform, the open end of the lower
mechanism moves toward the circular knitting machine
in a horizontal direction atthe same vertical level; wherein
after the transfer mechanism transfers a semi-finished
tubular knitted article to the sewing platform, the open
end moves away from the circular knitting machine in a
horizontal direction at the same vertical level.

[0009] Preferably, after the transfer mechanism trans-
fers the semi-finished tubular knitted article to the sewing
platform, the open end moves away from the circular knit-
ting machine in a horizontal direction at the same vertical
level.

[0010] The presentdisclosure further provides a meth-
od of operation for knitting hosiery, including following
steps: a transfer mechanism removes a semi-finished
tubular knitted article from a circular knitting machine and
transfers it to a sewing platform; wherein when the trans-
fer mechanism transfers a semi-finished tubular knitted
article to a sewing platform, an open end of the lower
mechanism of the sewing platform moves toward the cir-
cular knitting machine in a horizontal direction at the
same vertical level to suck the semi-finished tubular knit-
ted article into the lower mechanism.

[0011] Preferably, after the transfer mechanism trans-
fers the semi-finished tubular knitted article to the sewing
platform, the open end moves away from the circular knit-
ting machine in a horizontal direction at the same vertical
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level.

[0012] By this way, an air suction unit moves in the
same horizontal level, and each operation sucks the
same part of the semi-finished tubular knitted article to
avoid unpredictable distortion of the semi-finished tubu-
lar knitted article, so that the semi-finished tubular knitted
article cannot be sucked smoothly can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 illustrates a three-dimensional diagrammatic
representation of an apparatus for knitting hosiery
according to an embodiment of the instant disclo-
sure;

FIG. 2 illustrates a schematic diagrammatic repre-
sentation of a continuous action showing the move-
ment of a lower mechanism according to an embod-
iment of the instant disclosure;

DETAILED DESCRIPTION

[0014] In order to better understanding of the present
disclosure, the present disclosure will be described more
fully with reference to the accompanying drawings. The
drawings show a preferred embodiment of the disclosure.
However, the present disclosure is implemented in many
different forms and is not limited to the embodiments de-
scribed below.

[0015] The present disclosure provides an embodi-
ment of an apparatus for knitting hosiery wherein a cir-
cular knitting machine (C) and a sewing machine (S) are
configured adjacently therein.

[0016] Please refer to FIG. 1, the sewing machine (S)
of the apparatus for knitting hosiery comprises an upper
mechanism (1) and a lower mechanism (2) respectively
configured at the upper and lower ends in the same axial
of the sewing machine (S); wherein an operating space
(P) is configured between the upper mechanism (1) and
the lower mechanism (2); wherein the sewing device (3)
is configured between the upper mechanism (1) and the
lower mechanism (2) and is adjacent to the operating
space (P); wherein the transfer mechanism (4) is config-
ured at one side of the sewing device (3).

[0017] The instant disclosure provides an embodi-
ment, wherein the sewing machine (S) and the circular
knitting machine (C) (not shown in the drawings) are
spaced from each other; wherein the transfer mechanism
(4) moves between the sewing machine (S) and the cir-
cular knitting machine (C) and reaches the operating
space (P); wherein the transfer mechanism (4) transfers
the sock body (6) (e.g., the semi-finished product of
socks) finished by the circular knitting machine (C) to the
sewing machine (S), so that the sock body (6) reaches
a sewing platform, and the opening portion of the sock
body (6) to be sewed reaches the operating space (P).

[0018] The instant disclosure provides an embodi-
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ment, wherein the lower mechanism (2) has an air suction
unit (21) configured vertically beneath the lower mecha-
nism (2); wherein the air suction unit (21) moves back
and forth actuated by at least an actuator, and the open
end (211) atthe top end of the air suction unit (21) moves
in a horizontal equal level during the transferring process
to maintain the equal horizontal level. Furthermore, the
air suction unit (21) connects with a suction pump to gen-
erate suction force.

[0019] The instant disclosure provides an embodi-
ment, wherein the transfer mechanism (4) is an electric
mechanical arm; wherein a free end of the electric me-
chanical armis an annular support frame which removes
the sock body (6) from the circular knitting machine (C)
and transfers to the sewing device (3). In some embod-
iments, the transfer mechanism (4) may also utilize a ball
screw.

[0020] The sewingdevice (3) has aweaving head, and
sews one end of the sock body (6). Before and after the
sewing steps are performed, the upper mechanism (1)
and the lower mechanism (2) cooperate with each other
to flip over the sock body (6), and finally send out the
finished product of socks.

[0021] Please refer to FIG. 2, an actual operation pro-
cedure of the apparatus for knitting hosiery, wherein the
transfer mechanism (4) transfers to the circular knitting
machine (C), and removes the finished sock body (6)
from the circular knitting machine (C), wherein the sock
body (6) hangs on the support frame of the transfer mech-
anism (4) and is transferred to the sewing platform.
[0022] Subsequently, the air suction unit (21) of the
lower mechanism (2) moves toward the circular knitting
machine (C); wherein the open end (211) moves in a
horizontal direction at the same vertical level when the
air suction unit (21) moves, and then reaches the lower
portion of the support frame of the transfer mechanism
(4); meanwhile the suction pump actuates to generate
suction force, so that the sock body (6) is sucked into an
internal of the air suction unit (21).

[0023] Sincetheopenend(211)thatgenerates suction
force maintains moving in a horizontal lateral direction,
excessive distortion or deflecting in the wrong direction
ofthe sock body (6) can be avoided during the movement,
so thatthe open end (211) stably sucks a specific portion
of the sock body (6), so that the semi-finished tubular
knitted article cannot be sucked smoothly is avoided.
[0024] After the sock body (6) is sucked into the air
suction unit (21), the support frame of the transfer mech-
anism (4) moves away from the circular knitting machine
(C) toward the lower portion of the upper mechanism (1)
while the air suction unit (21) also moves away from the
circular knitting machine (C) to reset, and the open end
(211) also maintains moving in a horizontal equal level
during the reset of the air suction unit (21), so that the
upper mechanism (1), the support frame and the air suc-
tion unit (21) are configured on the same axis of the sew-
ing machine (S); meanwhile, the sock body (6) reaches
the operating space (P) adjacent to the sewing device
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(3), the sock body (6) is flipped over so that the inner
surface of the sock body (6) is exposed, and then the
sewing device (3) is actuated to sew the sock body (6).
[0025] The instant disclosure provides an embodi-
ment, wherein the moving path of the open end (211) is
a straight path. In some embodiments, the moving path
of the open end (211) may be an arc-shaped path or any
optional path.

[0026] Afterthe sockbody (6)is sewed and the sewing
process is completed, the sock body (6) is flipped over
again to return to the original state, and finally sent out
of the sewing machine (S).

[0027] The instant disclosure provides an embodi-
ment, wherein the air suction unit (21) moves up and
down vertically to adjust the horizontal level of the open
end (211). In this way, before the sewing operation, the
horizontal level of the air suction unit (21) is adjusted to
adapttodifferentlengths of the semi-finished tubular knit-
ted articles.

[0028] The open end (211) of the air suction unit (21)
moves in a horizontal equal level, so that in each oper-
ation the same part of the sock body (6) is sucked, and
the sock body (6) does not produce unpredictable distor-
tion, so the semi-finished tubular knitted article cannot
be sucked smoothly is avoided. In addition, the air suction
unit (21) can perform two-stage horizontal and vertical
movements, which improves flexibility of production
process and raises operation yield.

Claims

1. An apparatus for knitting hosiery, comprising: a cir-
cular knitting machine (C); a sewing device (3); a
transfer mechanism (4); an upper mechanism (1);
and alower mechanism (2), wherein the circular knit-
ting machine (C) weaves a semi-finished tubular knit-
ted article, the transfer mechanism (4) removes one
end of the semi-finished tubular knitted article and
transfers the semi-finished tubular knitted article
from the circular knitting machine (C) to a sewing
platform;

wherein the sewing platform and the circular
knitting machine (C) are spaced from each oth-
er;

wherein an upper mechanism (1) is configured
in the upper portion of a sewing machine (S),
the lower mechanism (2) is configured in the low-
er portion of the sewing machine (S), the upper
mechanism (1) and the lower mechanism (2) are
spaced apart vertically;

wherein an operating space (P) is configured
between the upper mechanism (1) and the lower
mechanism (2), the transfer mechanism (4)
moves to the operating space (P), the sewing
device (3) is corresponding and adjacent to the
operating space (P), which is characterized in
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that, the lower mechanism (2) moves back and
forth to the circular knitting machine (C), an open
end (211) is mounted at an end of the upper
mechanism (1) corresponding to the lower
mechanism (2);

wherein when the transfer mechanism (4) trans-
fers a semi-finished tubular knitted article to a
sewing platform, the open end (211) of the lower
mechanism (2) moves toward the circular knit-
ting machine (C) in a horizontal direction at the
same vertical level.

The apparatus for knitting hosiery of claim 1, wherein
after the transfer mechanism (4) transfers the semi-
finished tubular knitted article to the sewing platform,
the open end (211) moves away from the circular
knitting machine (C) in a horizontal direction at the
same vertical level.

The apparatus for knitting hosiery of claim 1, wherein
the lower mechanism (2) has an air suction unit (21).

The apparatus for knitting hosiery of claim 1, wherein
the moving path of the open end (211) is a straight
path or an arc path.

The apparatus for knitting hosiery of claim 1, wherein
the transfer mechanism (4) is a robot arm, and a free
end of the robot arm is an annular support frame.

The apparatus for knitting hosiery of claim 1, wherein
the transfer mechanism (4) is a ball screw.

A method of operation for knitting hosiery, including
the following steps:

(a) A transfer mechanism (4) removes a semi-
finished tubular knitted article from a circular
knitting machine (C) and transfers to a sewing
platform;

(b) When the transfer mechanism (4) transfers
the semi-finished tubular knitted article to a sew-
ing platform, an open end (211) of a lower mech-
anism (2) moves toward the circular knitting ma-
chine (C) in a horizontal direction at the same
vertical level to suck the semi-finished tubular
knitted article into the lower mechanism (2).

The method of operation for knitting hosiery of claim
7, further including step (c) after step (b);

wherein after the transfer mechanism (4) transfers
the semi-finished tubular knitted article to the sewing
platform, the open end (211) moves away from the
circular knitting machine (C) in a horizontal direction
at the same vertical level.

The method of operation for knitting hosiery of claim
8, wherein the lower mechanism (2) has an air suc-
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10. The method of operation for knitting hosiery of claim
7, wherein the moving path of the open end (211) is
a straight path or an arc path. 5
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