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(54) AN AUXILIARY DEVICE FOR ASSISTING IN BOBBIN CHANGE

(57)  Auxiliary device (1) for assisting bobbin change,
comprising a cutting mechanism (13), a suction mecha-
nism (14) and a negative pressure generator, wherein,
the suction mechanism (14) is provided in a rotatable
manner driven by a drive (21), and the suction mecha-
nism (14) has a suction tube (11) for gas passage, where-
in, the suction tube (11) has a vertical portion (9) and a
transversal portion (8) at an angle to the vertical portion
(9), and the drive (21) is of inner rotor type, the vertical

portion (9) is arranged on an inner rotor (12) of the drive.
In this technical solution, the rotation of the vertical por-
tion (9) is achieved without use of gearing. The vertical
portion (9) is mounted directly on the rotor (12) and moves
with rotor rotation. At the same time, the vertical portion
(9) of the suction tube can still be used to pass through
anegative airflow in order to achieve suction of yarn ends
produced during doffing.
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Description

Technical field

[0001] This utility model relates to an auxiliary device,
in particular, an auxiliary device for assisting bobbin

change.

Background Technology

[0002] The applicant has described a similar auxiliary
device for assisting bobbin change in the published pat-
ent document CN108861865B. From process point of
view, the prior art auxiliary device serves the same pur-
pose as the auxiliary device at present patent, both of
which are to cut fullbobbin from the continuously supplied
yarn and to hang the yarn onto an empty tube after the
full bobbin is replaced with an empty tube.

[0003] The structure disclosed in patent CN
108861865B is called as "front suction structure" be-
cause the suction nozzle is located in front of the friction
roller (here, the nozzle is located on the side of the friction
roller near the operating space). A rotatable auxiliary de-
vice moves back and forth between the two positions to
achieve the aforementioned yarn cutting and yarn hang-
ing action. In order to achieve rotation of the auxiliary
device, gears are provided on a vertical portion of the
suction tube and engage with gears of an output shaft of
a stepper motor.

[0004] Itis further known from the above prior art dis-
closure that the auxiliary device is placed close to the
winding device and is in one-to-one relationship with the
winding device. As the number of winding devices in-
creases, the space occupied by each winding device per
unit area decreases. The result is that there is higher
demand on simplicity of internal structure of the auxiliary
device.

Contents of the utility model

[0005] In order to improve structure of prior art, with
purpose of optimizing the structure of the auxiliary device,
the utility model proposes an auxiliary device for assisting
bobbin change that is improved on basis of prior art.
[0006] According to a first technical scheme, an auxil-
iary device for assisting bobbin change includes a cutting
mechanism for cutting yarn, a suction mechanism for
suction of cut yarn and a negative pressure generator for
generating a suction effect, wherein, the suction mech-
anism is set in a rotatable manner driven by a drive and
the suction mechanism has a suction tube for gas pas-
sage, the suction tube has a vertical portion and a trans-
versal portion at an angle to the vertical portion, the drive
being of the inner rotor type, the vertical portion being
arranged on an inner rotor of the drive.

[0007] In the prior art listed above, rotation of the ver-
tical portion is achieved by means of a gear drive, and
the suction tube is set apart from a rotating shaft of the
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drive. In this technical solution, the rotation of the vertical
portion is achieved without the use of gearing. The ver-
tical portion is mounted directly on the rotor and moves
with rotor rotation. At the same time, the vertical portion
of the suction tube can still be used to pass through a
negative airflow in order to achieve suction of yarn ends
produced during bobbin change.

[0008] According to a second technical scheme, the
vertical portion is coaxial with the drive rotor.

[0009] The coaxial setting ensures that the rotor ro-
tates atan angle equal to the rotation angle of the auxiliary
device. Given that the rotation angle is pre-set, the drive
can be precisely controlled.

[0010] According to a third technical scheme, the ver-
tical portion is arranged inside a hollow tube of the drive
rotor.

[0011] The hollow tube is mounted between the vertical
portion and the drive rotor, facilitating the disassembly
of the suction tube with the vertical portion. Particularly
for maintenance, only the vertical portion needs to be
removed from the hollow tube.

[0012] Further, according to the fourth technical
scheme, the suction mechanism rotates by taking the
vertical portion as axis of rotation.

[0013] Inorder tofurther optimize the internal structure
of the auxiliary device, according to the fifth technical
solution, the negative pressure generator is located be-
low the drive.

[0014] Further, according to the sixth technical
scheme, the negative pressure generator comprises a
compressed air inlet, a compressed air duct, and a neg-
ative pressure duct.

[0015] Inordertorationalize the arrangement, accord-
ing to the seventh technical scheme, the compressed air
duct is provided transversely to the negative pressure
duct.

[0016] According to an eighth technical scheme, the
vertical portion of the suction tube passes through the
drive and a part of the vertical portion is inserted into an
upper end of the negative pressure duct.

[0017] According to a ninth technical scheme, the ver-
tical portion inserted into the negative pressure duct is
spaced at a decreasing distance from the negative pres-
sure duct in the direction of air flow.

[0018] As separation distance decreases, high-pres-
sure and high-velocity compressed air flows faster
through this area, promoting a vacuum effect at the lower
end of the vertical portion.

Description of figures

[0019]

Figure 1 is top view of a winding device;
Figure 2 is a cross-sectional view of the structure of
the auxiliary device.
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Modes for carrying out the utility model

[0020] Figure 1 shows a top view of a winding device.
A winding device comprises a yarn entry side 5, an aux-
iliary device 1, areciprocating guide 4, a friction roller not
shown and a cradle 2. The yarn entry side 5 is the side
where yarn 6 enters into the winding device. The cradle
2 has at one end a pair of clamping discs 3 for holding a
winding tube 7 and at the other end a rotation axis 2.1.
The cradle 2 can be rotated around the rotation axis 2.1
so that the clamped winding tube 7 can move against or
away from the friction roller not shown. The reciprocating
guide 4 has a yarn guide 4.1, a guide belt 4.2 and a drive
motor not shown. The drive motor, not shown, drives the
guide belt 4.2 and moves the guide belt 4.2 in alternating
directions by alternately changing its own direction of ro-
tation. The yarn guide 4.1 is fixed to the guide belt 4.2,
so that the yarn guide 4.1 is able to move with the guide
belt 4.2 in an alternating direction, i.e. reciprocating axi-
ally along the winding tube 7. The fiction roller which is
directly driven by a drive source not shown is in contact
with the winding tube 7 so as to drive the winding tube 7
to rotate by contact friction. The yarn guide 4.1 is located
at upstream side of the friction roller, and the auxiliary
device 1 is located at upstream side of the yarn guide
4.1. The yarn guide 4.1 and the auxiliary device 1 are
both located on the same side of the friction roller, i.e. at
the downstream side. During normal winding, the yarn 6
passes through the yarn entry side 5 and is guided by
the yarn guide 4.1 in a reciprocal movement in the axial
direction of the winding tube 7, after which it enters into
the contact position between the winding tube 7 and the
friction roller and is finally wound on the winding tube 7
to form a bobbin 10. The trajectory of the yarn 6, confined
by the yarn guide 4.1, is a triangular area 6.1.

[0021] Asfurther showninfigure 1, the auxiliary device
1 comprises a suction mechanism 14, a guiding mecha-
nism 15, a cutting mechanism 13 and a drive 21. The
suction mechanism 14 is constituted as a suction tube
11. For suction of yarn, the suction tube 11 includes a
transversal portion 8 and a vertical portion 9. One end of
the vertical portion 9 is connected to a negative pressure
source not shown, whereas one end of the transversal
portion 8 is an open end 22 for suction of the yarn. When
the negative pressure source is connected to the suction
tube 11, a suction effect is generated at the open end 22
of the suction tube 11. The yarn 6 can be sucked by the
open end 22 when the cut yarn end is located near the
open end 22, in such a way that the yarn 6 can be held
at the open end 22 with a certain tension. The guiding
mechanism 15 comprises a capturing element. The cap-
turing element can hold the yarn 6 drawn by the open
end 22 in conjunction with the open end 22 of the suction
tube 11, by which this held yarn is delivered to an area
near the clamping disk 3 at an angle where it can be
easily hooked by a hook element of the clamping disk 3.
In order to cut the yarn 6, the cutting mechanism 13 com-
prises a cutting element. The cutting element is prefera-
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bly a cutting knife with a knife edge. The knife edge is
set in such a way that it faces the yarn when cutting the
yarn, i.e., the knife edge is oriented in substantially the
same direction as the opening of the open end 22.
[0022] Figure 2 shows a cross-sectional view of the
structure of the auxiliary device. The suction tube 11 has
a curved "L" shape consisting of the transversal portion
8 and the vertical portion 9. The open end 22 is provided
at the end of the transversal portion 8. The transversal
portion 8 is rotatable in the direction of the arrow in figure
1, with the vertical portion 9 as the axis of rotation. Lower
end 17 of the vertical portion 9 is inserted into a negative
pressure generator. The negative pressure generator us-
es the principle of negative pressure generation to gen-
erate negative pressure in the suction tube 11, so that
the yarn end can be drawn into the suction tube 11.
[0023] The negative pressure generator comprises a
compressed air inlet 23 connected to a compressed air
source not shown, a compressed air duct 24, and a neg-
ative pressure duct 19. The compressed air inlet 23 is
communicated with the compressed air duct 24, the com-
pressed air duct 24 being provided transversely to the
negative pressure duct 19. The negative pressure duct
19 leads to a waste yarn box, where, for example, waste
yarn can be collected. A narrow space 18 is formed be-
tween the lower part 17 of the vertical portion 9 and the
inner wall of the negative pressure duct 19. The com-
pressed air enters the narrow space 18 and goes down-
wards into the negative pressure duct 19, thus creating
a vacuum effect at position of the lower part 17. In par-
ticular, the distance between the outer surface of the low-
er end 17 and the inner surface of the negative pressure
duct 19 decreases along the direction of air flow, which
in this embodiment is shown by reference sign 20 as
facing downwards along the negative pressure duct 19.
[0024] Above the negative pressure generator, a drive
21 is provided, which is an internal rotor type motor. The
vertical portion 9 of the suction tube 11 is arranged to be
through the drive 21. Specifically, the vertical portion 9
is fixedly set on the rotor 12 of the drive 21. The central
axis of the rotor 12 coincides with the axis of rotation of
the vertical portion 9 so that rotation of the drive 21 directly
produces rotation of the vertical portion 9, i.e. rotation of
the auxiliary device as a whole.

[0025] Further, the rotor 12 is provided with a hollow
tube 16, the hollow tube 16 being wrapped around the
outer side of the vertical portion 9. The rotor 12 is fixedly
connected to the hollow tube 16, and the hollow tube 16
is connected to the vertical portion 9in a removable man-
ner.

[0026] From the perspective of structural complexity,
compared to the prior art which is mounting a gear on
the rotating shaft of the drive, whose gears mesh with
the gears of the vertical portion to achieve transmission,
the internal structure of the auxiliary device in this patent
is simplified.
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Claims the negative pressure ductin the direction of air flow.

1. An auxiliary device for assisting bobbin change,
comprising a cutting mechanism for cutting the yarn,
a suction mechanism for suctioning the cutyarnand %
a negative pressure generator for generating a suc-
tion effect, wherein, the suction mechanism is pro-
vided in a rotatable manner driven by a drive and the
suction mechanism has a suction tube for passage
of gas, the suction tube having a vertical portionand 70
a transversal portion at an angle to the vertical por-
tion, characterized in that,

the drive is inner rotor type,
the vertical portion is arranged on an inner rotor 75
of the drive.

2. The auxiliary device as claimed in claim 1,
characterized in that,
the vertical portion is co-axial with a rotor ofthe drive. 20

3. The auxiliary device as claimed in claim 1,
characterized in that,
the vertical portion is arranged inside a hollow tube
of the rotor of the drive. 25

4. The auxiliary device as claimed in claim 1,
characterized in that,
the suction mechanism rotates by taking the vertical
portion as axis of rotation. 30

5. The auxiliary device as claimed in claim 2 or 3 or 4,
characterized in that,
the negative pressure generator is located below the
drive. 35

6. The auxiliary device as claimed in claim 5,
characterized in that,
the negative pressure generator comprises a com-
pressed air inlet, a compressed air duct, and a neg- 40
ative pressure duct.

7. The auxiliary device as claimed in claim 6,
characterized in that,
the compressed air duct is provided transversely to 45
the negative pressure duct.

8. The auxiliary device as claimed in claim 7,
characterized in that,
the vertical portion of the suction tube passes 50
through the drive and a part of the vertical portion is
inserted in an upper end of the negative pressure
duct.

9. The auxiliary device as claimed in claim 8, 55
characterized in that,
the vertical portion inserted into the negative pres-
sure duct is spaced at a decreasing distance from
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