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(54) CIRCULAR KNITTING MACHINE STRUCTURE

(57) A circular knitting machine structure (10) com-
prises knitting needles (11) and sinkers (12). Each knit-
ting needle (11) is controlled to move on a first half knitting
track (20) or a second half knitting track (21). A retracting
time point of the first half knitting track (20) is later than
that of the second half knitting track (21). One side of the
sinker (12) facing the knitting needle (11) is formed with
an inclined plane (121). When the knitting needle (11) is
used for knitting, a surface yarn (30) and a bottom yarn

(31) are fed therein. When the knitting needle (11) moves
on the first half knitting track (20), a standard plating is
knitted without changing the position of the surface yarn
(30). When the knitting needle (11) moves on the second
half knitting track (21), the surface yarn (30) leans against
the inclined plane (121) of the sinker (12) transitorily, the
position of the surface yarn (30) is changed relatively to
the bottom yarn (31), and an interchanged plating is knit-
ted.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a circular knit-
ting machine structure, in particular to a circular knitting
machine structure which can be used for knitting an in-
terchanged plating by changing a position of a surface
yarn.

BACKGROUND OF THE INVENTION

[0002] US11,136,698 discloses a weft knitting ma-
chine knitting structure capable of changing positions of
yarns. According to the weft knitting machine knitting
structure, each of knitting needles is controlled to carry
out a first retracting track and a second retracting track;
and when each of the knitting needles moves according
to the first retracting track, each of the knitting needles
is used for knitting a standard plating without changing
positions of a surface yarn and a bottom yarn in a needle
hook. In a process that each of the knitting needles moves
according to the second retracting track, when the posi-
tions of the surface yarn and the bottom yarn are not
limited by a sinker adjacent to each of the knitting nee-
dles, the bottom yarn is stirred by a needle latch, and the
bottom yarn is pushed by a nose part of the sinker to
change the positions of the surface yarn and the bottom
yarn in the needle hook, so that an interchanged plating
is knitted.
[0003] In another aspect, US9,834,871 discloses a
method of knitting an interchanged plating on a technical
positive-side and single-side manner by a flat knitting ma-
chine. The method is that a sinker can be used for simul-
taneously pushing a bottom yarn (i.e. a first color yarn
described in the scheme) and a surface yarn (i.e. a sec-
ond color yarn described in the scheme) to slide down-
wards for knitting by a front edge of a nose portion in a
period that a knitting needle is located at a second re-
tracting segment, so as to form a normal plating (i.e. a
standard plating described in the scheme). When a ma-
chine head enables the knitting needle to move according
to a yarn interchanging and retracting stroke, the sinker
can be at a junction of a rear edge of the nose portion
and a groove in a period that the knitting needle is located
at the yarn interchanging and retracting stroke, and the
bottom yarn is stirred up to the position above the surface
yarn and then is released for knitting, so as to form an
interchanged plating.
[0004] Although both the US11,136,698 and
US9,834,871 can achieve the yarn interchanging pur-
pose, the two schemes are realized by changing the po-
sition of the bottom yarn. However, for the current imple-
mentation of a circular knitting machine, a space in the
needle hook of each of the knitting needles is limited; and
when the bottom yarn and the surface yarn are fed into
the needle hook, the bottom yarn is closer to the position
of the needle latch, and the above position is a narrower

part of the space in the needle hook, leading to the prob-
lem of unsmooth interchanging of the bottom yarn. Be-
sides, the sinker disclosed in the US9,834,871 is used
for stirring the bottom yarn through two-dimensional
movement, but a sinker of the circular knitting machine
cannot carry out two-dimensional movement.

SUMMARY OF THE INVENTION

[0005] The present invention mainly aims to solve the
problem of unsmooth interchanging of yarns caused by
that the existing implementation scheme is implemented
mainly by changing a bottom yarn.
[0006] In order to achieve the above purpose, the
present invention provides a circular knitting machine
structure, which comprises a plurality of knitting needles
and a plurality of sinkers. Each of the plurality of knitting
needles comprises a needle hook, each of the plurality
of knitting needles is controlled to move on one of a first
half knitting track and a second half knitting track, and a
retracting time point of the first half knitting track is later
than a retracting time point of the second half knitting
track. Each of the plurality of sinkers is arranged corre-
spondingly to each of the plurality of knitting needles,
patterns of the plurality of sinkers are uniform, and one
side of each of the plurality of sinkers facing each of the
plurality of knitting needles is formed with an inclined
plane, wherein when each of the plurality of knitting nee-
dles is used for knitting, a surface yarn and a bottom yarn
are fed into each of the plurality of knitting needles, and
a position of the surface yarn in the needle hook is higher
than a position of the bottom yarn; when one of the plu-
rality of knitting needles moves on the first half knitting
track, a standard plating is knitted without changing the
position of the surface yarn; and when one of the plurality
of knitting needles moves on the second half knitting
track, the surface yarn transitorily leans against the in-
clined plane of one of the sinkers, and the position of the
surface yarn is changed relative to the bottom yarn so
that an interchanged plating is knitted.
[0007] In one embodiment, each of the plurality of sink-
ers comprises a sinker track, and each sinker track com-
prises a push-out segment carried out when each of the
knitting needles is used for retracting and a pull-back
segment carried out following the push-out segment.
[0008] In one embodiment, each of the plurality of sink-
ers is provided with a belly part, a nose part connected
with the belly part, and a throat part between the belly
part and the nose part; and the inclined plane and a flat
plane connected with the inclined plane are formed on
one side of the nose part distant from the belly part.
[0009] In one embodiment, the circular knitting ma-
chine structure comprises at least one knitting cam for
providing movement paths for the plurality of knitting nee-
dles, and at least one needle selector which is controlled
to drive each of the plurality of knitting needles to move
on one of the first half knitting track and the second half
knitting track.
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[0010] In one embodiment, the circular knitting ma-
chine structure comprises at least one sinker cam for
guiding the plurality of sinkers to move.
[0011] In one embodiment, each of the plurality of knit-
ting needles is controlled to move on the first half knitting
track, the second half knitting track and a plain knitting
track. Further, the circular knitting machine structure is
provided with the at least one knitting cam for providing
movement paths for the plurality of knitting needles, and
at least one needle selector which is controlled to drive
each of the plurality of knitting needles to move on one
of the first half knitting track, the second half knitting track
and the plain knitting track.
[0012] Through the above implementation of the
present invention, compared with conventional use, the
circular knitting machine structure has the following char-
acteristic: besides the circular knitting machine structure
can enable each of the plurality of knitting needles to
move on one of the first half knitting track and the second
half knitting track, the problem of blocking of the yarns
or unsmooth interchanging of the yarns in a yarn inter-
changing process is avoided by changing the position of
the surface yarn relative to the bottom yarn.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a schematic diagram of a circular knitting
machine structure in one embodiment of the present
invention;
Fig. 2 is a structural schematic diagram of a knitting
needle and a knitting cam in the embodiment of the
present invention;
Fig. 3 is a cross-section schematic diagram of the
circular knitting machine structure in the embodi-
ment of the present invention;
Fig. 4 is a schematic diagram of trajectories of the
knitting needle and a sinker in the embodiment of
the present invention;
Fig. 5 is schematic diagram of implementation of the
knitting needle and the sinker in the embodiment of
the present invention;
Fig. 6 is a schematic diagram of a retracting action
when the knitting needle moves according to a first
half knitting track in the embodiment of the present
invention;
Fig. 7 is a schematic diagram of positions of a surface
yarn and a bottom yarn in a needle hook when a
standard plating is knitted in the embodiment of the
present invention;
Fig. 8 is a schematic diagram of a retracting action
when the knitting needle moves according to a sec-
ond half knitting track in the embodiment of the
present invention;
Fig. 9 is a schematic diagram of positions of the sur-
face yarn and the bottom yarn in the needle hook
when an interchanged plating is knitted in the em-

bodiment of the present invention;
Fig. 10 is a schematic diagram of a fabric with color
changing blocks in the embodiment of the present
invention;
Fig. 11 is a schematic diagram of trajectories of a
knitting needle and a sinker in another embodiment
of the present invention; and
Fig. 12 is a schematic diagram of a fabric with mesh-
es and color changing blocks in the embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] The detailed description and the technical con-
tents of the present invention are described as follows
through combination with the drawings:
With reference to Fig. 1, Fig. 2, Fig. 3, Fig. 4 and Fig. 5,
the present invention provides a circular knitting machine
structure 10, and the circular knitting machine structure
10 comprises a plurality of knitting needles 11 and a plu-
rality of sinkers 12. Each of the plurality of knitting needles
11 is provided with a needle hook 111 and a needle latch
112 which can be used for performing an opening-closing
action relative to the needle hook 111. When each of the
plurality of knitting needles 11 moves to hook yarns, the
needle latch 112 is opened relatively to the needle hook
111, so that the yarns can be fed into the needle hook
111. When each of the plurality of knitting needles 11 is
used for retracting, the needle latch 112 is used for per-
forming a closing action relatively to the needle hook 111
under an affect of a former knitted plating. In the present
invention, each of the plurality of knitting needles 11 is
controlled to move according to one of a first half knitting
track 20 and a second half knitting track 21, and a re-
tracting time point of the first half knitting track 20 is later
than a retracting time point of the second half knitting
track 21. Further, the circular knitting machine structure
10 comprises one or more knitting cams 13 for defining
movable paths of each of the plurality of knitting needles
11, and at least one needle selector 14 for determining
movement trajectories of the plurality of knitting needles
11. The one or more knitting cams 13 can be formed by
a plurality of cam blocks 131, and patterns of the plurality
of cam blocks 131 are not limited to fixed patterns and
are designed according to requirements of paths. In ad-
dition, the needle selector 14 is in information connection
with a controller (not shown in the drawings) arranged
on the circular knitting machine 10; the needle selector
14 is used for selecting the movement trajectories of the
plurality of knitting needles 11 based on a signal sent by
the controller according to a knitting process. That is to
say, the plurality of knitting needles 11 move on the first
half knitting track 20 or the second half knitting track 21,
is determined by the needle selector 14 according to the
signal sent by the controller.
[0015] In another aspect, with reference to Fig. 4, Fig.
5, Fig. 6 and Fig. 7, each of the plurality of sinkers 12 is
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arranged correspondingly to each of plurality of the knit-
ting needles 11, the patterns of the plurality of sinkers 12
are uniform, and one side of each of the plurality of sinkers
12 facing each of the plurality of knitting needles 11 is
formed with an inclined plane 121. Further, the circular
knitting machine structure 10 comprises at least one sink-
er cam 15 guiding the plurality of sinkers 12 to move,
each of the plurality of sinkers 12 is guided by the at least
one sinker cam 15 to have a sinker track 22, and the
sinker track 22 comprises a push-out segment 221 car-
ried out when each of the plurality of knitting needles 11
is used for retracting and a pull-back segment 222 carried
out following the push-out segment 221. It can be under-
stood that in the present invention, a push-out time point
and a pull-back time point of each of the plurality of sink-
ers 12 are not changed due to a movement of the plurality
of knitting needles 11, namely, no matter one of the plu-
rality of knitting needles 11 moves on the first half knitting
track 20 or the second half knitting track 21, the sinker
12 coordinated thereof does not change the movement.
Moreover, each of the plurality of sinkers 12 only carries
out one-dimensional movement, and namely, each of the
plurality of sinkers 12 is pushed out or pulled back relative
to one of the plurality of knitting needles 11 only. A push-
out action described by the present invention refers to
that each of the plurality of sinkers 12 displaces towards
feeding points of a surface yarn 30 and a bottom yarn
31, and similarly, a pull-back action described by the
present invention refers to that each of the plurality of
sinkers 12 displaces towards the direction distant from
the feeding points of the surface yarn 30 and the bottom
yarn 31. Positions of the plurality of sinkers 12 on the
sinker track 22 are continuously changed and is not fixed
at a single position.
[0016] With reference to Fig. 5, Fig. 6, Fig. 7, Fig. 8
and Fig. 9, each of the knitting needles 11 is fed with the
surface yarn 30 and the bottom yarn 31 upon knitting,
and a position of the surface yarn 30 in the needle hook
111 is higher than a position of the bottom yarn 31. When
one of the plurality of knitting needles 11 is controlled by
the needle selector 14 to move on the first half knitting
track 20, the position of the surface yarn 30 of one of the
plurality of knitting needles 11 relative to the bottom yarn
31 is not changed in a process that is used for retracting
to form a loop, as shown in Fig. 6 and Fig. 7, and a stand-
ard plating is knitted. The standard plating refers to a
plating of the surface yarn 30 that is located above the
bottom yarn 31, when viweing a front side of a fabric. In
addition, when one of the plurality of knitting needles 11
is controlled by the needle selector 14 to move on the
second half knitting track 21, in a process that one of the
plurality of knitting needles 11 is used for pulling the sur-
face yarn 30, the surface yarn 30 transitorily leans against
the inclined plane 121 of one of the plurality of sinkers
12, and the inclined plane 121 enables the surface yarn
30 to slide, and change the position of the surface yarn
30 relative to the bottom yarn 31, as shown in Fig. 8 and
Fig. 9, and an interchanged plating is knitted. The inter-

changed plating refers to a plating of the surface yarn 30
that is located under the bottom yarn 31, when viewing
the front side of the fabric. The fabric knitted by adopting
the circular knitting machine structure 10 of the present
invention is shown in Fig. 10. Further, the present inven-
tion utilizes changing the position of the surface yarn 30
relative to the bottom yarn 31. When the surface yarn 30
is fed into the needle hook 111, the position of the surface
yarn 30 is obviously higher than the position of the bottom
yarn 31, and the position of the surface yarn 30 has a
farer distance with a pivot junction of the needle latch
112 and the needle hook 111 than the bottom yarn 31.
Therefore the surface yarn 30 is located at a wider part
of the needle hook 111 so that the problem of blocking
of the yarns or unsmooth interchanging of the yarns can
be avoided in a process of changing the position of the
surface yarn 30.
[0017] Referring to Fig. 4 and Fig. 5, in one embodi-
ment, each of the plurality of sinkers 12 is provided with
a belly part 122, a nose part 123 connected with the belly
part 122, and a throat part 124 between the belly part
122 and the nose part 123, the inclined plane 121 and a
flat plane 125 connected with the inclined plane 121 are
formed on one side of the nose part 123 which is distant
from the belly part 122. More specifically, when one of
the plurality of knitting needles 11 moves on the second
half knitting track 21, one of the plurality of sinkers 12 of
the present invention interferes the movement of the sur-
face yarn 30 by the inclined plane 121 of the nose part
123 to change the position of the surface yarn 30 at a
time point of the push-out segment 221 converting to the
pull-back segment 222 on the sinker track 22.
[0018] With reference to Fig. 2, the plurality of cam
blocks 131 included in the one or more knitting cams 13
of the present invention are different from conventional
use, each of the plurality of cam blocks 131 comprises a
space 132 allowing various paths to be generated, and
patterns of a plurality of spaces 132 of the plurality of
cam blocks 131 are not limited to the same.
[0019] With reference to Fig. 11, in one embodiment,
each of the plurality of knitting needles 11 can be con-
trolled to move on one of the first half knitting track 20,
the second half knitting track 21 and a plain knitting track
23, wherein the first half knitting track 20 and the second
half knitting track 21 respectively enable each of the plu-
rality of knitting needles 11 to hook and guide the surface
yarn 30 and the bottom yarn 31 to generate a plating,
and the plain knitting track 23 enables each of the plurality
of knitting needles 11 to hook and guide the bottom yarn
31 to generate a plating. Therefore, when each of the
plurality of knitting needles 11 is implemented on the plain
knitting track 23, a mesh is generated on a fabric so that
the fabric has a style besides a color changing style, and
a pattern of the fabric is shown in Fig. 12, a zone 40 in
Fig. 12 represent the standard plating is formed and a
zone 41 in Fig. 12 represent the interchanged plating is
formed, and the mesh is shown as 42 in Fig. 12 of the
present invention. Therefore, the present invention can
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thereby generate the mesh at predetermined knitting
points in a process of color changing knitting to increase
the variation of the fabric.
[0020] Further, in the embodiment, although the move-
ment of the plurality of knitting needles 11 are increased
with the plain knitting track 23, the one or more knitting
cams 13 used for guiding the plurality of knitting needles
11 do not need to be replaced due to the design of the
plurality of spaces 132, and each of the plurality of knitting
needles 11 moving on one of the first half knitting track
20, the second half knitting track 21 and the plain knitting
track 23 can be controlled by the needle selector 14 only.

Claims

1. A circular knitting machine structure (10), compris-
ing:

a plurality of knitting needles (11), wherein each
of the plurality of knitting needles (11) is provided
with a needle hook (111), each of the plurality
of knitting needles (11) is controlled to move on
one of a first half knitting track (20) and a second
half knitting track (21), and a retracting time point
of the first half knitting track (20) is later than a
retracting time point of the second half knitting
track (21); and
a plurality of sinkers (12), wherein each of the
plurality of sinkers (12) is arranged correspond-
ingly to each of the plurality of knitting needles
(11), patterns of the plurality of sinkers (12) are
uniform, and one side of each of the plurality of
sinkers (12) facing each of the plurality of knitting
needles (11) is formed with an inclined plane
(121),
wherein when each of the plurality of knitting
needles (11) is used for knitting, a surface yarn
(30) and a bottom yarn (31) are fed into each of
the knitting needles (11), and a position of the
surface yarn (30) in the needle hook (111) is
higher than a position of the bottom yarn (31),
when one of the plurality of knitting needles (11)
moves on the first half knitting track (20), a stand-
ard plating is knitted without changing the posi-
tion of the surface yarn (30), and when one of
the plurality of knitting needles (11) moves on
the second half knitting track (21), the surface
yarn (30) transitorily leans against the inclined
plane (121) of one of the plurality of sinkers (12),
and the position of the surface yarn (30) is
changed relative to the bottom yarn (31) so that
an interchanged plating is knitted.

2. The circular knitting machine structure (10) accord-
ing to claim 1, wherein each of the plurality of sinkers
(12) comprises a sinker track (22), and the sinker
track (22) comprises a push-out segment (221) car-

ried out when each of the plurality of knitting needles
(11) is used for retracting, and a pull-back segment
(222) carried out following the push-out segment
(221).

3. The circular knitting machine structure (10) accord-
ing to claim 1 or claim 2, wherein each of the plurality
of sinkers (12) is provided with a belly part (122), a
nose part (123) connected with the belly part (122),
and a throat part (124) between the belly part (122)
and the nose part (123), and the inclined plane (121)
and a flat plane (125) connected with the inclined
plane (121) are formed on one side of the nose part
(123) distant from the belly part (122).

4. The circular knitting machine structure (10) accord-
ing to claim 3, wherein the circular knitting machine
structure (10) is provided with at least one knitting
cam (13) for providing movement paths for the plu-
rality of knitting needles (11), and at least one needle
selector (14) which is controlled to drive each of the
plurality of knitting needles (11) to move on one of
the first half knitting track (20) and the second half
knitting track (21).

5. The circular knitting machine structure (10) accord-
ing to claim 4, wherein the circular knitting machine
structure (10) is provided with at least one sinker
cam (15) for guiding the plurality of sinkers (12) to
move.

6. The circular knitting machine structure (10) accord-
ing to one of claims 3-5, wherein each of the plurality
of knitting needles (11) is controlled to move on the
first half knitting track (20), the second half knitting
track (21) or a plain knitting track (23).

7. The circular knitting machine structure (10) accord-
ing to claim 6, wherein the circular knitting machine
structure (10) is provided with the at least one knitting
cam (13) for providing one of movement paths com-
prising the first half knitting track (20), the second
half knitting track (21) and the plain knitting track (23)
for the plurality of knitting needles (11), and the at
least one needle selector (14) which is controlled to
drive each of the plurality of knitting needles (11) to
move on one of the first half knitting track (20) and
the second half knitting track (21).

8. The circular knitting machine structure (10) accord-
ing to claim 7, wherein the circular knitting machine
structure (10) comprises at least one sinker cam (15)
for guiding the plurality of sinkers (12) to move.

9. The circular knitting machine structure (10) accord-
ing to one of the preceding claims, wherein each of
the plurality of knitting needles (11) is controlled to
move on the first half knitting track (20), the second
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half knitting track (21) or a plain knitting track (23).

10. The circular knitting machine structure (10) accord-
ing to claim 9, wherein the circular knitting machine
structure (10) is provided with at least one knitting
cam (13) for providing movement paths for the plu-
rality of knitting needles (11), and at least one needle
selector (14) which is controlled to drive each of the
plurality of knitting needles (11) to move on one of
the first half knitting track (20), the second half knit-
ting track (21) and the plain knitting track (23).

11. The circular knitting machine structure (10) accord-
ing to claim 10, wherein the circular knitting machine
structure (10) comprises at least one sinker cam (15)
for guiding the plurality of sinkers (12) to move.
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