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(54) ELECTRONIC YARN CHANGING DEVICE FOR CIRCULAR KNITTING MACHINE

(57) An electronic yarn changing device (10) for a
circular knitting machine includes at least two driving
units (11), at least two impelling plates (12) respectively
connected to the driving units (11), and at least two yarn
feeding units (13). The impelling plates (12) are impelled
by the respective connected driving units (11) to perform
a one-dimensional motion. The yarn feeding units (13)
are arranged side by side, and are each provided se-
quentially with a yarn feeding plate (14), a yarn clamping
plate (15), a mobile blade plate (16) and a fixed blade
plate (17). The yarn clamping plate (15) includes a plu-
rality of guide columns (151) disposed correspondingly
to the yarn feeding plate (14). The yarn feeding plates
(14) are respectively pushed by the corresponding im-
pelling plates (12) to perform a two-dimensional motion
due to the plurality of guide columns (151). The mobile
blade plates (16) are also respectively pushed when the
corresponding impelling plates (12) perform the one-di-
mensional motion, and individually perform a one-dimen-
sional motion once being pushed.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an electronic
color-changing yarn changing device for a circular knit-
ting machine.

BACKGROUND OF THE INVENTION

[0002] Current electronic yarn changing devices for a
circular knitting machine are as disclosed by the U.S.
Patent No. 4,137,732, No. 4,193,274, No. 4,385,507, No.
7,607,324, No. 7,836,731, No. 7,861,559 and No.
9,683,321, and the Japanese Patent Application No.
2005-042260.
[0003] With respect to the U. S. Patent No. 7,861,559,
the patent discloses a yarn feeding device for a circular
knitting machine. The device includes a supporting ele-
ment, which is arranged on the inner side of the machine
bed and supports a set of yarn guides arranged side-by-
side. Each of the yarn guides comprises a passage for
at least one yarn to be fed to the needles of the machine
arranged in the bed and the supporting element. Further,
for each of the yarn guides, the supporting element sup-
ports an element for clamping and cutting the yarn dis-
pensed by the corresponding yarn guide. A first member
for actuating the yarn guides is provided to produce their
passage from an inactive position, in which they are ar-
ranged so that their passage lies on the inner side of the
knitting bed, to an active position, in which they are ar-
ranged so that their passage lies on the outer side of the
needle bed, or vice versa, producing the passage of the
yarn guides from the active position to the inactive posi-
tion. A second member is provided for actuating the
clamping and cutting elements and producing the pas-
sage for the clamping and cutting elements from a posi-
tion for clamping the yarn to a position for waiting for the
yarn to be clamped. The first actuating member is also
configured on the supporting member and includes indi-
vidual actuators. The individual actuators can be actuat-
ed to produce the passage of each of the yarn guides
from the inactive position to the active position or vice
versa, or vice versa, from the active position to the inac-
tive position. Although having significantly reduced the
using of a linking rod structure, the above patent includes
a complex driving structure. More specifically, the patent
utilizes two pneumatic tanks for performing the control
of yarn feeding plates, and utilizes an additional inde-
pendent pneumatic tank to control the mobile blade plate.
Thus, due to the driving structure, the electronic yarn
changing device of the above patent cannot provide a
simplified overall structure.

SUMMARY OF THE INVENTION

[0004] It is a primary object of the present invention to
solve the issue of a complex structure of a conventional

solution.
[0005] This problem is solved by an electronic yarn
changing device as claimed by claim 1. Further advan-
tageous embodiments are the subject-matter of the de-
pendent claims.
[0006] To achieve the above object, the present inven-
tion provides an electronic yarn changing device for a
circular knitting machine. The electronic yarn changing
device includes at least two driving units, at least two
impelling plates, and at least two yarn feeding units. The
driving units are individually controlled by an electronic
signal. Each of the impelling plates is respectively as-
sembled to one of the driving units. Each of the impelling
plates includes at least one connecting portion mounted
with the driving unit, an extension portion extending from
the connecting portion and parallel to a motion direction
of the impelling plate, and two pushing portions respec-
tively extending from the extending portion, spaced by a
first distance and perpendicular to the motion direction
of the impelling plate. The yarn feeding units are arranged
side by side. Each of the yarn feeding units sequentially
includes a yarn feeding plate, a yarn clamping plate, a
mobile blade plate and a fixed blade plate. The yarn feed-
ing plate includes a curved portion that has a length equal
to the first distance and is parallel to the motion direction
of the impelling plate, and a yarn feeding portion extend-
ing from the curved portion and perpendicular to the mo-
tion direction of the impelling plate. The yarn clamping
plate includes a plurality of guide columns disposed cor-
respondingly to the curved portion and performing a two-
dimensional motion when pushed by the impelling plate,
and two through holes disposed correspondingly be-
tween the two pushing portions. The mobile blade plate
includes a body portion, a cutting blade portion extending
from the body portion and perpendicular to the motion
direction of the impelling plate, and two control rods pro-
vided on the body portion and respectively protruding
towards the two through holes to cause the mobile blade
plate to be driven by one of the pushing portions and to
perform a one-dimensional motion. A second distance
smaller than the first distance is present between the two
control rods.
[0007] In one embodiment, each of the driving units is
a pneumatic tank.
[0008] In one embodiment, the pneumatic tank in-
cludes a tank and a pushing rod penetrating the tank, the
impelling plate includes two of the connecting portions,
and the two connecting portions are spaced and are re-
spectively connected to ends of the pushing rod.
[0009] In one embodiment, the clamping plate and the
fixed blade plate respectively comprise a plurality of in-
stallation holes, and each of the plurality of guide columns
is formed by a horizontal shaft penetrated through the
plurality of installation holes which are located on the
same axis line.
[0010] In one embodiment, these driving units are ar-
ranged in a matrix.
[0011] In one embodiment, the electronic yarn chang-

1 2 



EP 3 495 539 A1

3

5

10

15

20

25

30

35

40

45

50

55

ing device includes an electrical control unit connected
to the driving units.
[0012] In one embodiment, the electronic yarn chang-
ing device includes two protective casing plates, which
are disposed on two opposite outer sides of the yarn feed-
ing units, respectively.
[0013] In one embodiment, each of the driving units is
a stepping motor.
[0014] In one embodiment, the stepping motor in-
cludes an output shaft and a gear disposed at an end of
the output shaft, and the connecting portion of the impel-
ling plate is a rack.
[0015] With the foregoing embodiments, the present
invention provides following features compared to prior
art. In the present invention, each of the yarn feeding
units, requiring only one of the driving units, is capable
of completing the yarn dispensing operation and the yarn
withholding operation, thus more substantially simplify-
ing the structure of the electronic yarn changing structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic diagram of a structure according
to an embodiment of the present invention;
Fig. 2 is a first exploded schematic diagram of a par-
tial structure according to an embodiment of the
present invention;
Fig. 3 is a second exploded schematic diagram of a
partial structure according to an embodiment of the
present invention;
Fig. 4 is a sectional schematic diagram of a partial
structure of a yarn feeding unit according to an em-
bodiment of the present invention;
Fig. 5 is a schematic diagram of a partial structure
according to an embodiment of the present inven-
tion;
Fig. 6A to Fig. 6C are first to third successive sche-
matic diagrams of a yarn dispensing operation of a
yarn feeding unit according to an embodiment of the
present invention;
Fig. 7A to Fig. 7C are first to third successive sche-
matic diagrams of a yarn withholding operation of a
yarn feeding unit according to an embodiment of the
present invention;
Fig. 8 is a schematic diagram of a structure according
to another embodiment of the present invention; and
Fig. 9 is a top schematic diagram of a structure ac-
cording to another embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] Details and technical contents of the present
invention are given with the accompanying drawings be-
low.

[0018] Referring to Fig. 1, Fig.2, Fig.3, Fig.4 and Fig.
5, the present invention provides an electronic yarn
changing device 10 for a circular knitting machine. The
electronic yarn changing device 10 is used for color-
changing yarn changing during a weaving process of the
circular knitting machine, and includes at least two driving
unit 11, at least two impelling plates 12 and at least two
yarn feeding units 13. The numbers of the driving units
11, the impelling plates 12 and the yarn feeding units 13
can be adjusted according to the number of yarns for
color changing configured to the electronic yarn changing
device 10. For example, when the electronic yarn chang-
ing device 10 is configured to perform six-color yarn
changing, the numbers of the driving units 11, the impel-
ling plates 12 and the yarn feeding units 13 are individ-
ually six in number. In the present invention, an example
of the electronic yarn changing device 10 performs two-
color yarn changing is given, and the present invention
is not limited thereto.
[0019] Each of the driving units 11 is controlled by an
electronic signal, and performs a corresponding opera-
tion after having received the electronic signal. The elec-
tronic signal may be a yarn changing signal inputted into
weaving process information of the circular knitting ma-
chine, and the yarn changing signal may be interpreted
as a yarn dispensing operation or a yarn withholding op-
eration. On the other hand, each of the impelling plates
12 is driven by one of the driving units 11 to perform a
one-dimensional motion. Each of the impelling plates 12
includes at least one connecting portion 121 mounted
with the driving unit 11, an extension portion 122 extend-
ing from the connecting portion 121 and parallel to a mo-
tion direction of the impelling plate 12, and two pushing
portions 123 individually extending from the extension
portion 122, spaced by a first distance 90 and perpen-
dicular to the motion direction of the impelling plate 12.
Further, the yarn feeding units 13 are arranged side by
side, and each of the yarn feeding units 13 is provided
sequentially with a yarn feeding plate 14, a yarn clamping
plate 15, a mobile blade plate 16 and a fixed blade plate
17. The yarn feeding plate 14 includes a curved portion
141 that has a length equal to the first distance 90 and
is parallel to the motion direction of the impelling plate
12, and a yarn feeding portion 142 extending from the
curved portion 141 and perpendicular to the motion di-
rection of the impelling plate 12. The yarn feeding portion
142 is for placing a yarn. The yarn clamping plate 15
includes a plurality of guide columns 151 disposed cor-
respondingly to the curved portion 141 such that the yarn
feeding plate 14 is caused to perform a two-dimensional
motion when pushed by the impelling plate 12, and two
through holes 152 correspondingly provided between the
two pushing portions 123. The mobile blade plate 16 in-
cludes a body portion 161, a cutting blade portion 162
extending from the body portion 161 and perpendicular
to the motion direction of the impelling plate 12, and two
control rods 163 provided on the body portion 161 and
respectively protruding towards the two through holes
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152 to cause the mobile blade plate 16 to be impelled by
one of the pushing portions 123 and to perform a one-
dimensional motion. A second distance 91 smaller than
the first distance 90 is present between the two control
rods 163. More specifically, the length of the mobile blade
plate 16 is smaller than that of the yarn feeding plate 14,
such that, during the displacement process, the impelling
plate 12 first pushes the yarn feeding plate 14 and then
pushes the mobile blade plate 16. Further, the electronic
yarn changing device 10 includes an electrical control
unit 18 connected to the driving units 11. The electrical
control unit 18 may be further connected to a computer
device to obtain information required for weaving. Alter-
natively, the electrical control unit 18 includes a memory
element (not shown) for a writer to write weaving infor-
mation. In addition, the electronic yarn changing device
10 further includes two protective casing plates 19 dis-
posed on two opposite outer sides of the yarn feeding
units 13.
[0020] Also referring to Fig. 6A, Fig. 6B and Fig. 6C,
each of the feeding units 13 can be controlled to perform
the yarn dispensing operation or the yarn withholding op-
eration. When the circular knitting machine performs
color-changing yarn changing, more than just one of the
yarn feeding units 13 are caused to operate. That is, one
of the yarn feeding units 13 providing a yarn of another
color first performs the yarn dispensing operation, such
that a hook needle (not shown) on the circular knitting
machine first hooks the above yarn, and then another of
the yarn feeding units 13 originally performing a yarn
feeding operation performs the yarn withholding opera-
tion. Detailed operations of the components of the elec-
tronic yarn changing device 10 while each of the yarn
feeding units 13 performs the yarn dispensing operation
are given herein. At the beginning of the yarn dispensing
operation, the state of the electronic yarn changing de-
vice 10 is as shown in Fig. 6A. When the driving unit 11
receives the electronic signal and becomes activated,
the impelling plate 12 is pushed by the driving unit 11 to
perform a one-dimensional motion to move towards a
first direction 92. Meanwhile, the yarn feeding plate 14
is pushed by the impelling plate 12 to also move towards
the first direction 92. However, during the displacement
process, the yarn feeding plate 14 receives an effect of
the plurality of guide columns 151 such that the yarn feed-
ing plate 14 performs a two-dimensional motion accord-
ing to the pattern of the curved portion 141, allowing the
yarn on the yarn feeding plate 14 to enter a working area
of the hook needle and be hooked by the hook needle.
A final state of the electronic yarn changing device 10 in
the yarn dispensing operation is as shown in Fig. 6C.
[0021] In continuation, when each of the yarn feeding
units 13 initially performs yarn withholding operation, the
electronic yarn changing device 10 is in fact in the final
state of the yarn dispensing operation, as shown in Fig.
7A. At this point, when the driving unit 11 again receives
the electronic signal and becomes activated, the impel-
ling plate 12 is pushed by the driving unit 11 to perform

a one-dimensional motion to move towards a second di-
rection 93, which is opposite to the first direction 92.
Meanwhile, the yarn feeding plate 14 is pushed by the
impelling plate 12 to also move towards the second di-
rection 93. During the displacement process, the yarn
feeding plate 14 similarly receives the effect of the guide
columns 151 such that the yarn feeding plate 14 performs
a two-dimensional motion according to the pattern of the
curved portion 141, and guides the yarn originally being
knitted to move away from the working area of the hook
needle, as shown in Fig. 7B and Fig. 7C. Next, during
the guiding process of the yarn, the yarn is hooked by
the mobile blade plate 16, which moves towards the sec-
ond direction 93 as the control rod 163 is pushed by the
impelling plate 12. The yarn is then clamped between
the mobile blade plate 16 and the yarn clamping plate
15, and is then cut off once the mobile blade plate 16
moves to a position where the yarn touches the fixed
blade plate 17. More details of the cutting operation can
be referred from the U.S. Patent No. 9,441,317, and shall
be omitted herein.
[0022] To substantially minimize the thickness of the
electronic yarn changing device 10, these driving units
11 are arranged in a matrix. Taking the electronic yarn
changing device 10 capable of six-color yarn changing
in Fig. 2 for example, these driving units 11 are stacked
and arranged in a 2x3 matrix. On the other hand, when
these driving units 11 are arranged in a matrix, these
impelling plates 12 respectively extend into gaps among
these driving units 11, so as to prevent from interfering
operations of other components. Further, the arrange-
ment of this embodiment further minimizes the thickness
of the electronic yarn changing device 10, further increas-
ing the number of yarns that can be fed by the circular
knitting machine.
[0023] There are numerous embodiments for imple-
menting the present invention. Again referring to Fig. 2
and Fig. 3, in one embodiment, each driving unit 11 may
be a pneumatic tank. Further, the pneumatic tank in-
cludes a tank 111 and a pushing rod 112 penetrating the
tank 111. To adapt to the pneumatic tank structure, in
the present invention, each of the impelling plates 12
includes two of the connecting portions (121, 124),which
are spaced and respectively connected the ends of the
pushing rod 112. Thus, when the pushing rod 112 per-
forms telescopic motions, the two connecting portions
(121, 124) are driven and moved to further push the im-
pelling plate 12. Referring to Fig. 8 and Fig. 9, in addition
to the foregoing embodiments, the driving unit 11 may
also be a stepping motor 20. An output shaft 201 of the
stepping motor 20 may be provided with a gear 202, and
the connecting portion 121 of the impelling plate 12 may
be implemented by a rack. When the stepping motor 20
is activated, the gear 202 pushes the connecting portion
121 implemented in form of a rack to move the impelling
plate 12.
[0024] Referring to Fig. 3, to simplify the structure of
the electronic yarn changing device 10, in one embodi-
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ment, the yarn clamping plate 15 and the fixed blade
plate 17 respectively comprise a plurality of installation
holes (153, 171). Each of the plurality of guide columns
151 is formed by a horizontal shaft penetrated through
the plurality of installation holes (153, 171) which are lo-
cated on the same axis line. With the above implemen-
tation, the overall structural strength of the electronic yarn
changing device 10 can be further enhanced.

Claims

1. An electronic yarn changing device (10) for a circular
knitting machine, comprising:

at least two driving units (11), individually con-
trolled by an electronic signal;
at least two impelling plates (12), respectively
assembled to the driving units (11), respectively
driven by the driving units (11) to perform a one-
dimensional motion, each of the impelling plates
(12) comprising at least one connecting portion
(121) mounted with the driving unit (11), an ex-
tension portion (122) extending from the con-
necting portion (121) and parallel to a motion
direction of the impelling plate (12), and two
pushing portions (123) individually extending
from the extension portion (122), spaced by a
first distance (90) and perpendicular to the mo-
tion direction of the impelling plate (12); and
at least two yarn feeding units (13), arranged
side by side, each of the yarn feeding units (13)
provided sequentially with a yarn feeding plate
(14), a yarn clamping plate (15), a mobile blade
plate (16) and a fixed blade plate (17), wherein,
the yarn feeding plate (14) comprises a curved
portion (141) having a length equal to the first
distance (90) and parallel to the motion direction
of the impelling plate (12), and a yarn feeding
portion (142) extending from the curved portion
(141) and perpendicular to the motion direction
of the impelling plate (12), the yarn clamping
plate (15) comprises a plurality of guide columns
(151) disposed correspondingly to the curved
portion (141) such that the yarn feeding plate
(14) is caused to perform a two-dimensional mo-
tion when pushed by the impelling plate (12),
and the through holes (152) correspondingly
provided between two pushing portions (123),
the mobile blade plate (16) comprises a body
portion (161), a cutting blade portion (162) ex-
tending from the body portion (161) and perpen-
dicular to the motion direction of the impelling
plate (12), and two control rods (163) provided
on the body portion (161) and respectively pro-
truding towards the two through holes (152) to
cause the mobile blade plate (16) to be impelled
by one of the pushing portions (123) and to per-

form a one-dimensional motion, and a second
distance (91) smaller than the first distance (90)
is present between the two control rods (163).

2. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 1, wherein each of the
driving units (11) is a pneumatic tank.

3. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 2, wherein the pneu-
matic tank includes a tank (111) and a pushing rod
(112) penetrating the tank (111), and each of the
impelling plates (12) comprises two of the connecting
portions (121, 124) that are spaced and respectively
connected to ends of the pushing rod (112).

4. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 2 or 3, wherein the yarn
clamping plate (15) and the fixed blade plate (17)
respectively comprise a plurality of installation holes
(153, 171), and each of the plurality of guide columns
(151) is formed by a horizontal shaft penetrated
through the plurality of installation holes (153, 171)
which are located on the same axis line.

5. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 1 or 2, wherein the driv-
ing units (11) are arranged in a matrix.

6. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 5, further comprising
two protective casing plates (19), which are disposed
on two opposite outer sides of the yarn feeding units
(13), respectively.

7. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 1 or 2, further comprising
an electrical control unit (18) connected to the driving
units (11).

8. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 1, wherein each of the
driving units (11) is a stepping motor (20).

9. The electronic yarn changing device (10) for a circu-
lar knitting machine of claim 8, wherein the stepping
motor (20) comprises an output shaft (201) and a
gear (202) disposed at an end of the output shaft
(201), and the connecting portion (121) of the impel-
ling plate (12) is a rack.

7 8 



EP 3 495 539 A1

6



EP 3 495 539 A1

7



EP 3 495 539 A1

8



EP 3 495 539 A1

9



EP 3 495 539 A1

10



EP 3 495 539 A1

11



EP 3 495 539 A1

12



EP 3 495 539 A1

13



EP 3 495 539 A1

14



EP 3 495 539 A1

15



EP 3 495 539 A1

16



EP 3 495 539 A1

17



EP 3 495 539 A1

18



EP 3 495 539 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 3 495 539 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 3 495 539 A1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 4137732 A [0002]
• US 4193274 A [0002]
• US 4385507 A [0002]
• US 7607324 B [0002]
• US 7836731 B [0002]

• US 7861559 B [0002] [0003]
• US 9683321 B [0002]
• US 2005042260 A [0002]
• US 9441317 B [0021]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

