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(57) Abstract: The present disclosure relates to a spout applying device and a spout applying method for attaching a spout body (1')
onto a package (3). The spout applying device includes a spout- conveying mechanism (200) and a spout-feeding mechanism (100). And
the spout applying device defines a feeding position and an attaching position. The spout-conveying mechanism (200) is configured to
receive a spout body (1') from the spout-feeding mechanism (100) at the feeding position and convey the spout body (1') to the attaching
position. The spout-conveying mechanism (200) includes a rotating shaft (210) and a spout-suction wheel (220). The spout-suction
wheel (220) is arranged around the rotating shaft (210) and it includes a central part (221) and a plurality of claw groups (222-1, 222-2,
222-3, 222-4) extending radially outward from the central part. A free end of the claw in the claw group is provided with a suction part
(223) for sucking the spout body (1'). The spout-suction wheel (220) is configured to be rotatable around an axis of the rotating shaft
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(210), so that the suction part (223) of the claw in the claw group rotates between the feeding position and the attaching position to
convey the spout body (1') from the feeding position to the attaching position, and in a case that one claw group of the plurality of claw
groups (222-1,222-2, 222-3, 222-4) is located at the feeding position, another claw group of the plurality of claw groups (222-1, 222-2,
222-3, 222-4) is located at the attaching position. The spout applying device and the spout applying method according to the present
disclosure are beneficial to simplifying the spout applying process and accelerating the processing speed.
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SPOUT APPLYING DEVICE AND SPOUT APPLYING METHOD

TECHNICAL FIELD
[0001] The present disclosure relates to the field of packaging technology, and in
particular to a spout applying device and a spout applying method for attaching a spout body

onto a package, which improve the manner of conveying the spout body.

BACKGROUND

[0002] Contents of this section only provide background information related to the
present disclosure without definitely constituting the prior art.

[0003] The present disclosure mainly relates to packages with spouts, in which, for
example, beverages may be filled. For producing a conventional package with spout, it usually
needs to attach (for example, weld) a spout body onto a tube-like sleeve for forming the
package. An involved spout applying device generally includes a spout-feeding mechanism for
continuously supplying spout bodies and a spout-conveying mechanism for receiving the spout
bodies from the spout-feeding mechanism and conveying the spout bodies to an attaching
position. A commonly used spout body includes a cap and a pull ring. The pull ring is arranged
at a neck inside the spout and provided with a sealing part (such as a sealing film) to close a
pouring opening. When in use, the cap needs to be unscrewed and taken away firstly, and then
the pull ring is pulled away, which results in a complicated spout-opening process. For such
kind of spout body, an existing and typical spout-conveying mechanism includes a protrusion
that is inserted into an interior of the spout body from the bottom end of the pouring opening
of the spout body and then clamp-fitted with the spout body, so as to transport the spout body
to an attaching position. In order to open the spout in a single step, the spout body has been
improved by providing a planar membrane at the bottom end thereof, so that the membrane can
be automatically cut off by the spout when the cap is unscrewed. Since such kind of spout body
has a bottom end in a substantially planar shape, it cannot be transported by the conventional
spout-conveying mechanism of clamp-fitting type.

[0004] On the other hand, the spout-conveying mechanism of the conventional spout

applying device usually conveys only one spout body from a feeding position to a position for
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attaching at one time, and cannot simultaneously perform spout applying procedures of a
plurality of groups of spout bodies in parallel. Moreover, the conventional spout-conveying
mechanism usually has a completed movement path of conveying the spout body from the
feeding position to the attaching position, and there is still space for further optimizing the

processing flow.

SUMMARY
[0005] An objective of the present disclosure is to simplify a spout applying process
during producing a package with spout and to accelerate the processing speed.
[0006] Another objective of the present disclosure is to provide a spout applying device
and a spout applying method suitable for simultaneously performing spout applying procedures
of a plurality groups of spout bodies in parallel, and in particular to provide a spout applying
device and a spout applying method suitable for receiving spout bodies and attaching spout
bodies synchronously in a single spout-conveying mechanism.
[0007] Yet another objective of the present disclosure is to provide a spout applying
device and a spout applying method suitable for conveying and attaching a spout body provided
with a planar membrane at a bottom end of the spout body.
[0008] An aspect of the present disclosure provides a spout applying device for
attaching a spout body onto a package. The spout applying device includes a spout-conveying
mechanism and a spout-feeding mechanism, and defines a feeding position and an attaching
position; the spout-conveying mechanism is configured to receive a spout body from the spout-
feeding mechanism at the feeding position and convey the spout body to the attaching position.
The spout-conveying mechanism includes a rotating shaft and a spout-suction wheel, the spout-
suction wheel is arranged around the rotating shaft and includes a central part and a plurality
of claw groups extending radially outward from the central part, and a free end of a claw in the
claw group is provided with a suction part for sucking a spout body. The spout-suction wheel
is configured to be rotatable around an axis of the rotating shaft, so that the suction part of the
claw in the claw group rotates between the feeding position and the attaching position to convey
the spout body from the feeding position to the attaching position; and in a case that one claw

group of the plurality of claw groups is located at the feeding position, another claw group of
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the plurality of claw groups is located at the attaching position.

[0009] In some embodiments, the spout applying device is configured such that in a
case that the spout-suction wheel rotates to a state where one claw group of the plurality of
claw groups is located at the feeding position and another claw group of the plurality of claw
groups is located at the attaching position, the spout-suction wheel suspends rotating and
translates from a first axial position that allows for a rotation of the spout-suction wheel to a
second axial position along an axial direction of the rotating shaft to stay for a preset time, and
then the spout-suction wheel returns back to the first axial position along the axial direction
and continues to rotate. At the second axial position, the suction part of the claw located at the
feeding position grabs the spout body from a feeding port of the spout-feeding mechanism, and
the claw located at the attaching position positions the spout body at an attaching location so
as to attach the spout body onto the package.

[0010] In some embodiments, each claw group of the plurality of claw groups includes
a plurality of claws, and the spout-feeding mechanism includes a plurality of feeding ports in
one-to-one correspondence with the plurality of claws in the claw group.

[0011] In some embodiments, an air suction channel is arranged in an interior of each
claw of the spout-suction wheel, and the suction part of each claw is provided with a suction
hole communicated with the air suction channel.

[0012] In some embodiments, the air suction channels of all claws in each claw group
of the spout-suction wheel are communicated with each other, and air paths of the air suction
channels of all claws in each claw group are independently controlled to be closed or opened
by a single fluid control element; or, the air suction channels of respective claws of the spout-
suction wheel are not communicated with each other, and air paths of the air suction channels
of respective claws are independently controlled to be closed or opened by respective fluid
control elements.

[0013] In some embodiments, the spout applying device further includes a vacuum
generator, and the vacuum generator is communicated with the air suction channel.

[0014] In some embodiments, the spout-conveying mechanism further includes a
pneumatic rotary joint arranged around the rotating shaft and adjacent to the spout-suction

wheel, and the vacuum generator is communicated with the air suction channel through the
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pneumatic rotary joint.

[0015] In some embodiments, the pneumatic rotary joint includes a fixed end and a
rotary end, the fixed end is provided with a fixed negative pressure interface for receiving a
negative pressure from the vacuum generator, and the rotary end is provided with a rotary
negative pressure interface for conveying the negative pressure to the air suction channel.
[0016] In some embodiments, the spout applying device further includes a conveying
belt arranged below the spout-suction wheel, and the conveying belt is adapted to convey a
package to be attached with the spout body sucked by the spout-suction wheel to pass through
the attaching position; and the conveying belt moves in cooperation with the spout-suction
wheel, so that in a case that the package passes through the attaching position, the suction part
of the claw of the spout-suction wheel rotates to enter the inside of the package through a top
opening of the package and then rotates to depart from the package through the top opening
after the spout body is attached onto the package.

[0017] In some embodiments, the suction part of the claw of the spout-suction wheel
includes a rigid suction disc or a flexible suction disc.

[0018] In some embodiments, in a case where the claw group of the spout-suction
wheel includes a plurality of claws, an interval angle between two adjacent claws in the claw
group of the spout-suction wheel is less than or equal to an interval angle between two adjacent
claw groups.

[0019] Another aspect of the present disclosure provides a spout applying method for
attaching a spout body onto a package. The spout applying method includes steps of’

[0020] a) providing a spout applying device, the spout applying device including a
spout-conveying mechanism and a spout-feeding mechanism and defining a feeding position
and an attaching position; wherein the spout-conveying mechanism includes a rotating shaft
and a spout-suction wheel, and the spout-suction wheel is arranged around the rotating shaft
and includes a central part and a plurality of claw groups extending radially outward from the
central part, and a free end of a claw in the claw group is provided with a suction part for
sucking a spout body;

[0021] b) positioning the spout-suction wheel at a first axial position along an axial

direction of the rotating shaft;
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[0022] ¢) rotating the spout-suction wheel around an axis of the rotating shaft until one
claw group of the plurality of claw groups is located at the feeding position and another claw
group of the plurality of claw groups is located at the attaching position;

[0023] d) translating the spout-suction wheel from the first axial position to a second
axial position along the axial direction of the rotating shaft to stay for a preset time; and at the
second axial position, grabbing the spout body from a feeding port of the spout-feeding
mechanism by using the suction part of the claw located at the feeding position, and positioning
the spout body at an attaching location by the claw located at the attaching position;

[0024] e) attaching the spout body at the attaching location onto a package; and
[0025] f) returning the spout-suction wheel back to the first axial position along the
axial direction.

[0026] In some embodiments, the spout applying method further includes: conveying
the package to be attached with the spout body sucked by the spout-suction wheel to pass
through the attaching position by means of a conveying belt arranged below the spout-suction
wheel of the spout applying device; and the conveying belt moves in cooperation with the
spout-suction wheel so that in a case that the package passes through the attaching position, the
suction part of the claw of the spout-suction wheel rotates to enter the inside of the package
through a top opening of the package and then rotates to depart from the package through the
top opening after the spout body is attached onto the package.

[0027] In some embodiments, the step e) includes: welding the spout body at the
attaching location onto the package by using an ultrasonic welding process.

[0028] In some embodiments, grabbing the spout body from the feeding port of the
spout-feeding mechanism by using the suction part of the claw located at the feeding position
in the step d) and attaching the spout body at the attaching location onto the package in the step
e) are performed synchronously.

[0029] According to the present disclosure, a rotatable wheel structure is utilized to
realize simultaneously grabbing and attaching a plurality of groups of spout bodies, and a
movement path of conveying the spout body from a feeding position to an attaching position
can be simplified, so that the processing speed can be effectively accelerated. Moreover, the

combination of the wheel structure and the vacuum suction structure allows the present
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disclosure to be particularly suitable for attaching a spout body in which a planar membrane

covers a bottom end thereof onto the package.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030] Embodiments of the present disclosure will be described below with reference
to the accompanying drawings by way of example only. In the drawings, the same features or
components are denoted by the same reference numerals, and the drawings are not necessarily

drawn to scales. In the drawings:

[0031] FIG. 1 illustrates a central sectional view of a conventional spout body;
[0032] FIG. 2 illustrates a central sectional view of an improved spout body;
[0033] FIG. 3 illustrates a perspective view of a spout applying device according to an

embodiment of the present disclosure, with part of a housing of the spout applying device
removed for clarity;

[0034] FIGS. 4 and 5 illustrate perspective views of a spout-conveying mechanism of
a spout applying device when viewed from different perspectives;

[0035] FIG. 6 illustrates a perspective view of a spout-suction wheel of a spout-
conveying mechanism,

[0036] FIG. 7 illustrates a sectional view taken along a longitudinal central axis of the
spout-suction wheel in FIG. 6; and

[0037] FIGS. 8 to 10 schematically illustrate a flow of a spout applying method

according to the present disclosure.

DETAILED DESCRIPTION
[0038] Hereafter, exemplary embodiments will be described in a more comprehensive
way with reference to the accompanying drawings.
[0039] Exemplary embodiments are provided here so that the present disclosure will
be detailed and will fully convey the scope to those skilled in the art. Numerous specific details,
such as examples of specific components, devices, and methods, are set forth to provide a
thorough understanding of various embodiments of the present disclosure, and these specific

details should not be construed as limiting the scope of the present disclosure. It will be clear
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to those skilled in the art that the exemplary embodiments can be implemented in many
different forms without limited to the details specifically disclosed. In some exemplary
embodiments, well-known processes, well-known device structures and well-known

techniques are not described in detail.

2%
2

[0040] If any, related orientation terms such as “upper”, “lower”, “top” and “bottom”
as used here are determined in terms of the positions illustrated in the accompanying drawings,
for example. The use of these orientation terms is intended for the convenience of description
and is not intended to limit the present disclosure.

[0041] First, application scenarios of the present disclosure are briefly introduced with
reference to FIG. 1 and FIG. 2. The present disclosure mainly relates to a spout applying device
and a spout applying method for attaching a spout body onto a package, such as a package for
forming a carton. FIG. 1 illustrates a central sectional view of a conventional spout body 1. The
spout body 1 includes a cap 11 and a pull ring 12 arranged at a neck inside the spout so as to
close a pouring opening. When in use, the cap 11 needs to be unscrewed and taken away firstly,
and then the pull ring 12 needs to be pulled away, which results in a complicated cap-opening
process. When attaching the spout body 1 onto the package, the spout body 1 is usually
transported by utilizing a spout-conveying mechanism 200 including a protrusion which is
protruded into the spout body 1 from a bottom end of the pouring opening of the spout body 1
and clamp-fitted with the spout body 1. FIG. 2 illustrates a central sectional view of an
improved spout body 1'. The spout body 1' includes a cap 11' and a planar membrane 12'
covering an entire bottom end of the cap 11'. When the cap 11' is unscrewed, it can
automatically cut off the planar membrane 12' to open the cap 117 in a single step. Since the
planar membrane 12' completely covers the pouring opening at the bottom end of the cap 11/,
such kind of spout body 1' cannot be transported by a conventional spout-conveying
mechanism 200 of clamp-fitting type. The spout applying device and the spout applying
method described below are mainly designed for the spout body 1' illustrated in Fig. 2, but it
should be understood that the spout applying device and the spout applying method according
to the present disclosure can also be applied, mutatis mutandis, for example, to other types of
spout bodies, such as the conventional spout body 1 illustrated in Fig. 1.

[0042] FIG. 3 illustrates a perspective view of a spout applying device according to an
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embodiment of the present invention, and a part of a housing of the spout applying device is
removed for clarity. As illustrated in FIG. 3, the spout applying device generally includes a
spout-feeding mechanism 100 and a spout-conveying mechanism 200 and defines a feeding
position and an attaching position. The spout-feeding mechanism 100 continuously supplies
the spout body 1' to the feeding position, and the spout-conveying mechanism 200 at the
feeding position can receive a spout body 1' from the spout-feeding mechanism 100 and convey
the spout body 1' to the attaching position. In this embodiment, the spout-feeding mechanism
100 includes two feeding chutes (not illustrated) arranged approximately in a vertical direction,
and two columns of spout bodies 1' fall into two feeding ports 110 along the corresponding
feeding chutes, respectively, under the action of gravity. The spout applying device may further
include a spout-pushing mechanism 300 arranged close to the feeding position, for pushing the
spout body 1' to depart from the feeding port 110 and move towards the spout-conveying
mechanism 200, so that the spout-conveying mechanism 200 can grab the spout body 1'. The
spout-pushing mechanism 300 may include, for example, a spout/pushing air cylinder. The
spout applying device may further comprise an attaching mechanism 400 arranged close to the
attaching position, for attaching the spout body 1' located at the attaching position onto a
corresponding package 3. In this embodiment, the attaching mechanism 400 includes an
ultrasonic welding joint 410, which can weld the spout body 1' to a predetermined position of
the package 3 through an ultrasonic welding process. The exemplary package 3 may be a carton
with an opened top, and an attachment hole for receiving the spout body 1' is opened at a
predetermined position on a side wall of the carton. The attaching mechanism 400 may further
include a welding joint driver 420 for driving the ultrasonic welding joint 410 to move towards
or move away from the spout-conveying mechanism 200, and the welding joint driver 420 may
include an air cylinder, for example. In some other embodiments, any other suitable means can
also be utilized to attach the spout body onto the package. Moreover, the spout applying device
may further include a conveying belt (not illustrated) arranged below the attaching mechanism
400, for continuously conveying the package 3 to pass through the attaching position.

[0043] FIGS. 4 and 5 illustrate perspective views of the spout-conveying mechanism
200 when viewed from different perspectives. As illustrated in FIGS. 4 and 5, the spout-

conveying mechanism 200 includes a rotating shaft 210 and a spout-suction wheel 220
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arranged around the rotating shaft 210. FIG. 6 further illustrates a perspective view of the spout-
suction wheel 220 of the spout-conveying mechanism 200, and FIG. 7 illustrates a sectional
view taken along a longitudinal central axis of the spout-suction wheel 220 in FIG. 6.

[0044] Referring to FIGS. 3 to 7, the spout-suction wheel 220 includes a central part
221 and a plurality of claw groups extending radially outward from the central part 221, and
the central part 221 can be configured as a sleeve for easy installation. As best illustrated in
FIG. 6, in this embodiment, the spout-suction wheel 220 includes eight claws divided into four
claw groups, namely, a first claw group 222-1, a second claw group 222-2, a third claw group
222-3 and a fourth claw group 222-4, and each claw group includes two claws adjacent to each
other. The eight claws of the spout-suction wheel 220 are arranged at equal intervals along a
circumferential direction of the spout-suction wheel 220. A free end of each claw is provided
with a suction part 223 for sucking the spout body 1'. While the spout-suction wheel 220 rotates
once around an axis of the rotating shaft 210, the suction parts 223 of the four claw groups
rotates from the feeding position to the attaching position sequentially, and then returns back
to the feeding position after the spout body 1’ is attached. At the feeding position, the two
suction parts 223 of one claw group are aligned with two feeding ports 110 of the spout-feeding
mechanism 100, respectively. As illustrated in FIG. 3, at the feeding port 110, a planar
membrane 12' at a bottom end of the spout body 1' faces towards the suction part 223 of the
spout-suction wheel 220. At the attaching position, two suction parts 223 of one claw group
are aligned with two ultrasonic welding joints 410 of the attaching mechanism 400, respectively.
When one claw group of the spout-suction wheel 220 is located at the attaching position,
another claw group is located at the feeding position. For example, in this embodiment, when
the first claw group 222-1 is located at the attaching position, the third claw group 222-3
arranged opposite to the first claw group 222-1 is located at the feeding position. Two claws of
each claw group can handle two spout bodies at the same time; that is to say, two claws in each
claw group can grab two spout bodies 1' from corresponding two feeding ports 110
simultaneously and transport the two spout bodies 1' to the attaching position simultaneously
so as to be attached onto corresponding two packages 3. In some other embodiments, the
number of the claw groups included in the spout-suction wheel 220, the number of the claws

included in each claw group, and an interval angle between claw groups or claws can be
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adjusted according to actual needs, and the numbers and positions of the feeding ports 110 and
the ultrasonic welding joints 410 can also be adjusted according to the configuration of the
spout-suction wheel 220, so that the feeding ports and the ultrasonic welding joints 410
respectively are in one-to-one correspondence with the claws in one claw group of the spout-
suction wheel 220. For example, in the case where each claw group of the spout-suction wheel
220 includes a plurality of claws, an interval angle between two adjacent claws in the claw
group of the spout-suction wheel 220 can be smaller than an interval angle between two
adjacent claw groups, which can be beneficial to distinguishing different claw groups during
the operation and maintenance of the spout applying device.

[0045] In this embodiment, the spout-suction wheel 220 grabs and transports the spout
body 1'in such a way that the suction parts 223 of respective claw groups vacuum suction the
planar membrane 12' at the bottom end of the spout body 1'. As illustrated in FIG. 3, the spout
applying device may include one or more vacuum generators 500. In this embodiment, four
vacuum generators 500 are provided for the four claw groups of the spout-suction wheel 220.
As illustrated in FIG. 7, an air suction channel 224 configured to be communicated with the
vacuum generator 500 is provided in an interior of each claw of the spout-suction wheel 220.
A first end 224-1 of each air suction channel 224 may be arranged on an end face 225 of the
spout-suction wheel 220 facing away from the feeding port 110 to receive a pipeline coupled
with the vacuum generator 500. A second end 224-2 of each air suction channel 224 can be
arranged at a radially outer side of the claw of the spout-suction wheel 220, so that at least a
part of the air suction channel 224 can be machined directly along an extension direction of the
claw during machining the spout-suction wheel 220; and the second end 224-2 will be sealed
when in use. The first end 224-1 and the second end 224-2 may be provided as threaded holes
to connect pipelines or sealing member.

[0046] As illustrated in FIG. 7, the suction part 223 of each claw of the spout-suction
wheel 220 is provided with a suction hole 226 communicated with the air suction channel 224.
The suction part 223 may further include a rigid suction disc or a flexible suction disc (227)
arranged at the suction hole 226 or close to the suction hole 226, so as to form a suction surface
for sucking the planar membrane 12' at the bottom end of the spout body 1'. As illustrated in

FIGS. 4 and 6, the suction part 223 may include a concave part 228 for receiving the flexible
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suction disc 227. For example, the flexible suction disc 227 can be installed in the concave part
228 by threaded connection, and an avoidance slot 229 can be arranged on a side wall of the
suction part 223 surrounding the concave part 228, so that tools such as a wrench for installing
the flexible suction disc 227 can be inserted into the concave part 228.

[0047] In order to facilitate the grabbing, conveying and attaching of the spout body 1°,
the spout-suction wheel 220 may be configured to intermittently perform a rotary motion
around the axis of the rotating shaft 210 and an axial reciprocating motion along the axial
direction of the rotating shaft 210. When the spout-suction wheel 220 is located at a first axial
position away from the feeding port 110 and the attaching mechanism 400, the spout-suction
wheel 220 is allowed to rotate. When the spout-suction wheel 220 rotates until one claw group
is located at the feeding position and another claw group is located at the attaching position,
the spout-suction wheel 220 suspends rotating and moves to a second axial position close to
the feeding port 110 and the attaching mechanism 400 along the axial direction of the rotating
shaft 210, so as to perform the action of grabbing the spout body 1’ by one claw group and the
action of attaching the spout body 1’ by another claw group simultaneously. When the actions
of grabbing the spout body 1’ and attaching the spout body 1’ are completed, the spout-suction
wheel 220 can return back to the first axial position along the axial direction of the rotating
shaft 210 and continue to rotate. As illustrated in FIGS. 3 to 5, the spout-conveying mechanism
200 may include a rotary driver 230 for driving the spout-suction wheel 220 to rotate around
the axis of the rotating shaft 210 and an axial driver 240 for driving the spout-suction wheel
220 to carry out a reciprocate motion along the axial direction of the rotating shaft 210. For
example, the rotary driver 230 may include a motor, and the axial driver 240 may include an
air cylinder.

[0048] As illustrated in FIGS. 4 and 5, the spout-conveying mechanism 200 may
further include a pneumatic rotary joint 250 arranged around the rotating shaft 210 and adjacent
to the spout-suction wheel 220. The pneumatic rotary joint 250 may include a fixed end 251
and a rotary end 252 and has the function of conveying a distribution of negative pressure
generated by the vacuum generator 500 coupled to the fixed end 251 to respective air suction
channels 224 of the spout-suction wheel 220 coupled to the rotary end 252. The fixed end 251

includes a fixed negative pressure interface 253 that can be coupled with the vacuum generator
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500 via a pipeline (not illustrated). In this embodiment, four fixed negative pressure interfaces
253 for coupling with four vacuum generators 500 respectively are arranged on the radially
outer side of the fixed end 251. The rotary end 252 is coupled with the spout-suction wheel 220
and can rotate together with the spout-suction wheel 220 relative to the fixed end 251. The
rotary end 252 is provided with a rotary negative pressure interface 254 which can be
communicated with the air suction channel 224 of the spout-suction wheel 220 via a pipeline
(not illustrated). In this embodiment, four rotary negative pressure interfaces 254 are uniformly
arranged along the radially outer side of the rotary end 252, and each of the rotary negative
pressure interfaces 254 can be communicated with two first ends 224-1 of two air suction
channels 224 in one claw group of the spout-suction wheel 220 via a pipeline. Thus, the air
suction channels 224 of all claws in each claw group of the spout-suction wheel 220 are
communicated with each other and are coupled to an independent vacuum generator 500. In
other words, air paths of the air suction channels 224 in each claw group of the spout-suction
wheel 220 are independently controlled to be closed or opened by a single vacuum generator
500, which is beneficial to synchronously controlling all claws in each claw group to grab the
spout body 1’ and to be disconnected from the spout body 1°. In some other embodiments, the
air suction channels 224 of respective claws of the spout-suction wheel 220 may also be not
communicated with each other, and air paths of the air suction channels 224 of respective claws
are respectively controlled to be closed or opened by their own vacuum generators 500, which
can prevent from affecting a normal operation of other claws when the vacuum generator 500
associated with one claw fails. Moreover, it should also be taken into account that only a single
vacuum generator 500 is provided, and the air paths of respective air suction channels 224
and/or respective groups of air suction channels 224 are controlled to be closed or opened by
valves and/or other fluid control elements associated with the respective air suction channels
254,

[0049] Hereinafter, the flow of the spout applying method performed by using the spout
applying device according to the foregoing embodiments will be described in details with
reference to FIGS. 8 to 10.

[0050] During the spout applying process which is continuously performed, a

conveying belt (not illustrated) located below the spout-suction wheel 220 conveys a series of
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packages to pass through the attaching position. The rotary motion of the spout-suction wheel
220 cooperates with the motion of the conveying belt, so that the suction parts 223 of respective
claws of the spout-suction wheel 220 are engaged with the package on the conveying belt in a
manner similar to an engagement between a gear and a rack. More specifically, when the
package passes through the attaching position, the suction part 223 of the claw of the spout-
suction wheel 220 can rotate to enter the inside of the package through a top opening of the
package and then rotate to depart from the package through the top opening after the spout
body 1'is attached onto the package.

[0051] FIG. 8 illustrates that the spout-suction wheel 220 at the first axial position
rotates to the state where the suction part 223 of the first claw group 222-1 is located at the
attaching position and the suction part 223 of the third claw group 222-3 is located at the
feeding position. At this time, all the suction parts 223 of the first claw group 222-1 and of the
second claw group 222-2 that previously rotated to pass through the feeding position have been
sucked with a spout body 1 ', and the suction parts 223 of the first claw group 222-1 have
rotated to enter the interior of the corresponding first group of packages 3-1, so that the spout
body 1'on the first claw group 222-1 is aligned with an attachment hole on the side wall of the
first group of packages 3-1. As illustrated by the arrow in FIG. 8, the rotation of the spout-
suction wheel 220 pauses, and the axial driver 240 drives the spout-suction wheel 220 to
translate from the first axial position to a second axial position along an axial direction of the
rotating shaft 210, so that the suction part 223 of the first claw group 222-1 positions the spout
body 1' thereon at an attaching location (i.e., so that the spout body 1' is received in the
attachment hole on the side wall of the package), and the suction part 223 of the third claw
group 222-3 is closer to the feeding port 110 and ready for grabbing the spout body 1'. Moreover,
the spout-pushing mechanism 300 moves towards the spout-suction wheel 220 along the axial
direction of the rotating shaft 210, to push the spout body 1' to depart from the feeding port 110
and move towards the suction part 223 of the third claw group 222-3 of the spout-suction wheel
220, so that the suction part 223 of the third claw group 222-3 sucks the spout body 1'. The
welding joint driver 420 of the attaching mechanism 400 drives the ultrasonic welding joint
410 to move towards the spout-suction wheel 220 along the axial direction of the rotating shaft

210, so as to attach the spout body 1' on the first claw group 222-1 onto the first group of
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packages 3-1. When the action of attaching the spout body 1' on the first claw group 222-1 onto
the first group of packages 3-1 is completed, the vacuum generator 500 communicated with
the air suction channel 224 of the first claw group 222-1 breaks the vacuum state, so that the
suction part 223 of the first claw group 222-1 is disconnected from the spout body. In some
embodiments, the translation of the spout-suction wheel 220 from the first axial position to the
second axial position, the movement of the spout-pushing mechanism 300 towards the spout-
suction wheel 220, and the movement of the ultrasonic welding joint 410 towards the spout-
suction wheel 220 are carried out simultaneously, so that the spout applying process can be
further accelerated.

[0052] Subsequently, as illustrated by the arrow in FIG. 9, the axial driver 240 drives
the spout-suction wheel 220 to return back to the first axial position from the second axial
position along the axial direction of the rotating shaft 210. At the same time, the spout-pushing
mechanism 300 is reset by moving away from the spout-suction wheel 220 along the axial
direction of the rotating shaft 210, and the welding joint driver 420 drives the ultrasonic
welding joint 410 to reset by moving away from the spout-suction wheel 220 along the axial
direction of the rotating shaft 210.

[0053] Next, as illustrated by the arrow in FIG. 10, the rotary driver 230 drives the
spout-suction wheel 220 to rotate around the axis of the rotating shaft 210 until the second claw
group 222-2 is located at the attaching position and the fourth claw group 222-4 is located at
the feeding position; and at the same time, the conveying belt conveys the second group of
packages 3-2 that have not been attached with any spout body to the attaching position. The
above steps are repeated, so that the spout body on the second claw group 222-2 is welded onto
the second group of packages 3-2, while the fourth claw group 222-4 grabbing a spout body
from the feeding port 110.

[0054] By repeating the above cycle, it can realize a continuous spout applying process.
[0055] By using the wheel structure that can carry out a rotary motion and an axial
reciprocating motion, the spout applying device according to the present disclosure can
simultaneously perform spout applying procedures for a plurality of groups of spout bodies in
parallel, and simplify the movement path of transporting the spout body from the feeding

position to the attaching position, thereby effectively accelerating the production speed.
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Moreover, the spout-conveying mechanism of the spout applying device according to the
present disclosure does not need to move up and down in translation, which also simplifies the
structure of the spout-conveying mechanism. Additionally, the spout applying device according
to the present disclosure combines the wheel structure with the vacuum suction structure, so
that such spout applying device is particularly suitable for attaching a spout body in which a
planar membrane covers a bottom end thereof onto a package. However, it should be
understood that the wheel structure in the spout applying device according to the present
disclosure can also be modified to grab and convey the conventional spout body by clamp-
fitting with the spout body.

[0056] Additionally, the present disclosure allows for various feasible modifications.
[0057] For example, in the foregoing, it is specifically described that there is a spout-
pushing mechanism and the spout-pushing mechanism is used for pushing the spout body to
depart from the feeding port and to move towards the spout-conveying mechanism. However,
it is conceivable to omit the spout-pushing mechanism and instead of providing a stopper
member which is located at the feeding port and faces away from the spout-conveying
mechanism. In this case, it is only necessary for the spout-conveying mechanism to axially
translate towards the feeding port so as to grab the spout body which is clamped between the
stopper member and the suction part of the spout-suction wheel of the spout-conveying
mechanism.

[0058] For another example, it is conceivable that the ultrasonic welding joint may not
move towards the spout-suction wheel but may be configured as a fixed one.

[0059] Here, exemplary embodiments of the spout applying device and the spout
applying method according to the present disclosure have been described in detail, but it should
be understood that the present disclosure is not limited to the specific embodiments described
and illustrated in details above. Those skilled in the art can make various modifications and
variations to the present disclosure without departing from the spirit and scope of the present
disclosure. All these modifications and variations are fallen within the scope of the present
disclosure. Moreover, all components described herein can be replaced by other technically

equivalent components.
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WHAT IS CLAIMED IS:

1. A spout applying device for attaching a spout body (17) onto a package (3), comprising
a spout-conveying mechanism (200) and a spout-feeding mechanism (100), as well as defining
a feeding position and an attaching position, wherein the spout-conveying mechanism (200) is
configured to receive a spout body (1°) from the spout-feeding mechanism (100) at the feeding
position and convey the spout body (17) to the attaching position, wherein:

the spout-conveying mechanism (200) comprises a rotating shaft (210) and a spout-
suction wheel (220), wherein the spout-suction wheel (220) is arranged around the rotating
shaft (210) and comprises a central part (221) and a plurality of claw groups (222-1, 222-2,
222-3, 222-4) extending radially outward from the central part (221), and a free end of a claw
in each claw group (222-1, 222-2, 222-3, 222-4) is provided with a suction part (223) for
sucking the spout body (1),

the spout-suction (220) wheel is configured to be rotatable around an axis of the rotating
shaft (210), so that the suction part (223) of the claw in each claw group rotates between the
feeding position and the attaching position to convey the spout body (1°) from the feeding
position to the attaching position; and in a case that one claw group of the plurality of claw
groups (222-1, 222-2, 222-3, 222-4) is located at the feeding position, another claw group of
the plurality of claw groups (222-1, 222-2, 222-3, 222-4) is located at the attaching position.

2. The spout applying device according to claim 1, wherein the spout applying device is
configured such that in a case that the spout-suction wheel (220) rotates to a state where one
claw group of the plurality of claw groups (222-1, 222-2,222-3,222-4) is located at the feeding
position and another claw group of the plurality of claw groups (222-1, 222-2, 222-3, 222-4)
is located at the attaching position, the spout-suction wheel (220) suspends rotating,
translates from a first axial position that allows for a rotation of the spout-suction wheel (220)
to a second axial position along an axial direction of the rotating shaft (210) and stays for a
preset time. Then the spout-suction wheel (220) returns to the first axial position along the axial
direction and continues to rotate, and

at the second axial position, the suction part (223) of the claw located at the feeding
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position grabs the spout body (1°) from a feeding port (110) of the spout-feeding mechanism,
and the claw located at the attaching position positions the spout body (1°) at an attaching

location so as to attach the spout body (1”) onto a package (3).

3. The spout applying device according to claim 1 or 2, wherein each claw group of the
plurality of claw groups (222-1, 222-2, 222-3, 222-4) comprises a plurality of claws, and the
spout-feeding mechanism comprises a plurality of feeding ports (110) in one-to-one

correspondence with the plurality of claws in each claw group (222-1, 222-2, 222-3, 222-4).

4. The spout applying device according to claim 1 or 2, wherein an air suction channel
(224) is arranged in an interior of each claw of the spout-suction wheel (220), and the suction
part (223) of each claw is provided with a suction hole (226) communicated with the air suction

channel (224).

5. The spout applying device according to claim 4, wherein the air suction channels (224)
of all claws in each claw group (222-1, 222-2, 222-3, 222-4) of the spout-suction wheel (220)
are connected with each other, and air paths of the air suction channels (224) of all claws in
each claw group (222-1, 222-2, 222-3, 222-4) are independently controlled to be closed or
opened by a single fluid control element; or,

the air suction channels (224) of respective claws of the spout-suction wheel (220) are not
communicating with each other, and air paths of the air suction channels (224) of respective

claws are independently controlled to be closed or opened by respective fluid control elements.

6. The spout applying device according to claim 4, further comprising a vacuum generator

(500), wherein the vacuum generator (500) is connected with the air suction channel (224).

7. The spout applying device according to claim 6, wherein the spout-conveying
mechanism (200) further comprises a pneumatic rotary joint (250) arranged around the rotating
shaft (210) and adjacent to the spout-suction wheel (220), and the vacuum generator (500) is

communicated with the air suction channel (224) through the pneumatic rotary joint (250).
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8. The spout applying device according to claim 7, wherein the pneumatic rotary joint
(250) comprises a fixed end (251) and a rotary end (252), wherein the fixed end (251) is
provided with a fixed negative pressure interface (253) for receiving a negative pressure from
the vacuum generator (500), and the rotary end (252) is provided with a rotary negative pressure

interface (254) for transferring the negative pressure to the air suction channel (224).

9. The spout applying device according to claim 1 or 2, further comprising a conveying
belt arranged below the spout-suction wheel (220), and the conveying belt is adapted to convey
a package (3) to be attached with the spout body (1°) sucked by the spout-suction wheel (220)
to pass through the attaching position; and the conveying belt moves in cooperation with the
spout-suction wheel (220), so that in a case that the package (3) passes through the attaching
position, the suction part (223) of the claw of the spout-suction wheel (220) rotates to enter the
inside of the package (3) through a top opening of the package (3) and then rotates to depart
from the package (3) through the top opening after the spout body (1’) is attached onto the

package (3).

10. The spout applying device according to claim 1 or 2, wherein the suction part (223) of
the claw of the spout-suction wheel (220) comprises a rigid suction disc or a flexible suction

disc (227).

11. The spout applying device according to claim 1 or 2, wherein in a case that the claw
group of the spout-suction wheel (220) comprises a plurality of claws, an interval angle
between two adjacent claws in the claw group of the spout-suction wheel (220) is less than or

equal to an interval angle between two adjacent claw groups.

12. A spout applying method for attaching a spout body (1’) onto a package (3),
comprising steps of
a) providing a spout applying device, which comprising a spout-conveying mechanism

(200) and a spout-feeding mechanism and defining a feeding position and an attaching position;
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wherein the spout-conveying mechanism (200) comprises a rotating shaft (210)and a spout-
suction wheel (220), and the spout-suction wheel (220) is arranged around the rotating shaft
(210) and comprises a central part (221) and a plurality of claw groups (222-1, 222-2, 222-3,
222-4) extending radially outward from the central part (221), and a free end of a claw in the
claw group is provided with a suction part (223) for sucking a spout body (17);

b) positioning the spout-suction wheel (220) at a first axial position along an axial
direction of the rotating shaft (210);

¢) rotating the spout-suction wheel (220) around an axis of the rotating shaft (210) until
one claw group of the plurality of claw groups (222-1, 222-2, 222-3, 222-4) is located at the
feeding position and another claw group of the plurality of claw groups (222-1, 222-2, 222-3,
222-4) is located at the attaching position;

d) translating the spout-suction wheel (220) from the first axial position to a second axial
position along the axial direction of the rotating shaft (210) and staying for a preset time; and
at the second axial position, grabbing the spout body (1°) from a feeding port (110) of the spout-
feeding mechanism by using the suction part (223) of the claw located at the feeding position,
and positioning the spout body (1) at an attaching location by the claw located at the attaching
position;

e) attaching the spout body (1) at the attaching location onto a package (3); and

f) returning the spout-suction wheel (220) back to the first axial position along the axial

direction.

13. The spout applying method according to claim 12, further comprising:

conveying the package (3) to be attached with the spout body (1°) sucked by the spout-
suction wheel (220) to pass through the attaching position by means of a conveying belt
arranged below the spout-suction wheel (220) of the spout applying device; wherein the
conveying belt moves in cooperation with the spout-suction wheel (220), so that in a case that
the package (3) passes through the attaching position, the suction part (223) of the claw of the
spout-suction wheel (220) rotates to enter the inside of the package (3) through a top opening
of the package (3) and then rotates to depart from the package (3) through the top opening after

the spout body (17) is attached onto the package (3).
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14. The spout applying method according to claim 12 or 13, wherein the step €) comprises:
welding the spout body (1°) at the attaching location onto the package (3) by using an ultrasonic

welding process.

15. The spout applying method according to claim 12 or 13, further comprising:
disconnecting the suction part (223) of the claw located at the attaching position of the spout-

suction wheel (220) from the spout body (1), after the step e) is completed.

16. The spout applying method according to claim 12 or 13, wherein grabbing the spout
body (1°) from the feeding port (110) of the spout-feeding mechanism (100) by using the
suction part (223) of the claw located at the feeding position in the step d) and attaching the
spout body (1°) at the attaching location onto the package (3) in the step e) are performed

synchronously.
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