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(57) ABSTRACT

The present invention belongs to the technical field of an
object driving device, in particular to an object’s motion
attitude adjusting device and a puncturing, liquid filling and
mixing system. The object’s motion attitude adjusting appa-
ratus includes a turntable, a plurality of object’s motion
attitude adjusting devices provided on the turntable, the
object’s motion attitude adjusting device including a base
and a plurality of object’s motion attitude adjusting mecha-
nisms provided on the base, a first driving wheel connected
with each of the object’s motion attitude adjusting mecha-
nisms in a transmission mannet, a first driving component
connected with the turntable for driving the turntable, and a
second driving component connected with the first driving
wheel for driving the first driving wheel.
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FIG. 4
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OBJECT’S MOTION ATTITUDE ADJUSTING
APPARATUS, AND PUNCTURING, LIQUID
FILLING AND MIXING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a Continuation Applica-
tion of PCT Application No. PCT/CN2022/104569, filed on
Jul. 8, 2022, which claims the priority of Chinese Patent
Application No. 202111495385.X, filed on Dec. 8, 2021, the
entire contents of which are hereby incorporated by refer-
ence.

TECHNICAL FIELD

[0002] The invention belongs to the technical field of an
object driving device, in particular to an object’s motion
attitude adjusting device and a puncturing, liquid filling and
mixing system.

BACKGROUND

[0003] In people’s life and work scenes, object’s motion
attitude adjusting devices are always needed to adjust the
motion attitude of the objects or people. In toy applications,
for example, a plaything which uses object’s motion attitude
adjusting devices to adjust the motion attitudes of the toys or
the ornaments is common, where the toys or the ornaments
can assume various attitudes, which serves as a stress
reliever for people and brings people with enjoy. In amuse-
ment facilities, the object’s motion attitude adjusting devices
can adjust the players” motion attitudes to simulate various
scenes, bringing the players extremely exciting experiences.
In automatic cookers, the object’s motion attitude adjusting
devices can adjust the motion attitudes of the pan so that the
food material in the pan can be mixed more fully or the
heating can be more uniform, bringing better taste. In the
field of biochemistry, the object’s motion attitude adjusting
devices can adjust the motion attitudes of the containers
containing different chemicals, so that the chemicals can be
mixed more uniformly.

[0004] However, the existing object’s motion attitude
adjusting devices are usually provided separately and work
separately, with a poor integration. If the motion attitudes of
a plurality of objects are required to be adjusted, a plurality
of object’s motion attitude adjusting devices are needed,
which greatly limits the application effects and application
fields of the object’s motion attitude adjusting devices.

SUMMARY

[0005] In the embodiments of the invention, an object’s
motion attitude adjusting mechanism is provided, which
aims to solve the problem that the existing object’s motion
attitude adjusting devices are provided independently, work
independently, with poor integration, resulting in a problem
that the application effects and application fields are greatly
limited.

[0006] In order to solve the above technical problem, the
present invention provides an object’s motion attitude
adjusting apparatus which includes:

[0007] a turntable;

[0008] a plurality of object’s motion attitude adjusting
devices provided on the turntable, the object’s motion
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attitude adjusting device including a base and a plural-
ity of object’s motion attitude adjusting mechanisms
provided on the base;

[0009] a first driving wheel connected with each of the
object’s motion attitude adjusting mechanisms in a
transmission manner;

[0010] a first driving component connected with the
turntable for driving the turntable; and

[0011] a second driving component connected with the
first driving wheel for driving the first driving wheel.

[0012] When the first driving component is in operation,
driven by the first driving component, the turntable rotates
to drive the object’s motion attitude adjusting devices to
move circumferentially around an axis of the turntable.
[0013] When the second driving component is in opera-
tion, driven by the second driving component, the first
driving wheel rotates to drive the object’s motion attitude
adjusting mechanisms to move circumferentially around
axes of the respective bases and to adjust the motion
attitudes thereof.

[0014] Further, the first driving component includes:
[0015] a first transmission shaft; and
[0016] a first power output component connected with

the first transmission shaft.
[0017] Further, the second driving component includes:
[0018] a second transmission shaft connected with the
first driving wheel; and
[0019] a second power output component connected
with the second transmission shaft.
[0020] Further, the first power output component includes
a first motor connected with the first transmission shaft, a
first wheel provided on the first transmission shaft, and a
second wheel meshed with the first wheel and provided on
the second transmission shaft through a bearing, and the
second wheel is fixedly connected with the turntable; and the
second power output component includes a second motor
connected with the second transmission shaft.
[0021] Further, the object’s motion attitude adjusting
mechanism includes:

[0022] a frame;
[0023] a third driving component;
[0024] a supporting component provided on the frame

and connected with the third driving component in a
transmission manner;

[0025] an object carrier provided on the supporting
component and movable relative to the supporting
component; and

[0026] a fourth driving component provided on the
frame and connected with the object carrier in a trans-
mission manner.

[0027] When the third driving component drives the sup-
porting component to swing or roll, the object carrier swings
or rolls along with the supporting component while being
rotated by the fourth driving component.

[0028] Further, the object carrier includes:
[0029] an object carrying portion; and
[0030] a first driven wheel provided on the object

carrying portion and connected with the fourth driving
component in a transmission manner.
[0031] The object carrying portion is provided with at
least one object receiving space.
[0032] Further, the fourth driving component is a second
driving wheel connected with the first driven wheel in a
transmission manner.
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[0033] Further, the second driving wheel is a static wheel,
and the static wheel is fixed on the frame.
[0034] Furthermore, the supporting component includes:
[0035] a supporter rotatably assembled with the object
carrying portion for driving the object carrying portion
to swing or roll, and
[0036] a second driven wheel provided on the supporter
and connected with the third driving component in a
transmission manner.
[0037] Further, the second driven wheel is a gear, and a
rotational angular velocity ratio of the second driven wheel
to the turntable is in a multiple relationship with the number
of the object’s motion attitude adjusting devices.
[0038] Furthermore, the second driven wheel and the first
driving wheel are both gears, and a rotational angular
velocity ratio of the second driven wheel to the first driving
wheel is in a multiple relationship with the number of the
object’s motion attitude adjusting mechanisms.
[0039] Further, the first driven wheel is fixedly fitted to an
outer periphery of the object carrying portion.

[0040] The object carrying portion is inserted in the sup-
porter and limited by and rotatably engaged with the sup-
porter.
[0041] Further, the frame includes:

[0042] two support columns.
[0043] The supporting component is connected with the

two support columns through shaft(s).
[0044] Further, the object’s motion attitude adjusting
device further includes:

[0045] a fifth driving component provided on the base
and connected with the third driving component of each
of'the object’s motion attitude adjusting mechanisms in
a transmission manner, and

[0046] a third driven wheel fixed below the base and
connected with the first driving wheel in a transmission
manner.

[0047] The first driving wheel is configured to drive the
third driven wheel to rotate, thereby driving the fifth driving
component to operate; the fifth driving component is con-
figured to drive the respective third driving components to
operate simultaneously or sequentially; the third driving
component is configured to drive the supporting component
of the respective object’s motion attitude adjusting mecha-
nism to swing or roll, and drive the respective object
carrying portion to rotate while swinging or rolling with the
respective supporting component.

[0048] Further, the fifth driving component has a third
driving wheel.
[0049] The third driving component is a driven wheel or a

driven wheel set connected with the third driving wheel and
the respective supporting component in a transmission man-
ner, respectively.

[0050] Further, the driven wheel set includes:

[0051] a primary driven wheel connected with the sup-
porting component in a transmission manner, and a second-
ary driven wheel connected with the third driving wheel in
a transmission manner.

[0052] The embodiment of the present invention also
provides a puncturing and fluid filling and mixing system,
which includes:

[0053] a frame;
[0054] a puncturing module;
[0055] a fluid filling module; and
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[0056] the object’s motion attitude adjusting apparatus
as described above.

[0057] The puncturing module, the liquid filling module
and the object’s motion attitude adjusting apparatus are all
provided on the frame.
[0058] The object’s motion attitude adjusting apparatus is
configured to transfer a container to a puncturing and liquid
filling position, the puncturing module is configured to
puncture a cover of the container, the liquid filling module
is configured to fill liquid to the container, and the object’s
motion attitude adjusting apparatus is configured to operate
to mix contents of the container.
[0059] In the present invention, the object’s motion atti-
tude adjusting apparatus includes a plurality of object’s
motion attitude adjusting devices, and the object’s motion
attitude adjusting device includes a plurality of object’s
motion attitude adjusting mechanisms which can drive a
plurality of objects to adjust the motion attitudes thereof
simultaneously, with an extremely high integration, improv-
ing the motion attitude adjusting effect and broadening the
applications greatly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0060] FIG. 1 is a schematic view of an object’s motion
attitude adjusting apparatus according to an embodiment of
the present invention;

[0061] FIG. 2 is a schematic view of a turntable and a
structure below the turntable according to an embodiment of
the present invention;

[0062] FIG. 3 is a schematic view of a first driving wheel
and a second transmission shaft assembled together accord-
ing to an embodiment of the present invention;

[0063] FIG. 4 is another schematic view of a turntable
without a second motor and the structure below the turntable
according to an embodiment of the present invention;
[0064] FIG. 5 is a schematic view of a first power output
component and a second power output component for power
output according to an embodiment of the present invention;
[0065] FIG. 6 is a schematic view of a first power output
component and a second power output component sharing
one motor according to an embodiment of the present
invention;

[0066] FIG. 7 is a schematic view of a steering mechanism
according to an embodiment of the present invention;
[0067] FIG. 8 is a schematic view of an object’s motion
attitude adjusting mechanism according to an embodiment
of the present invention;

[0068] FIG. 9 is an exploded view of an object’s motion
attitude adjusting mechanism according to an embodiment
of the present invention;

[0069] FIG. 10 is a schematic view of an object carrying
portion provided with a plurality of object receiving spaces
according to an embodiment of the present invention;
[0070] FIG. 11 is a schematic view of an object carrying
portion according to an embodiment of the present inven-
tion;

[0071] FIG. 12 is a partially enlarged view of FIG. 11;
[0072] FIG. 13 is a schematic view of a first driven wheel
according to an embodiment of the present invention;
[0073] FIG. 14 is a schematic view of an object carrying
portion and a first driven wheel assembled together accord-
ing to an embodiment of the present invention;

[0074] FIG. 15 is a schematic view of an object’s motion
attitude adjusting mechanism according to an embodiment
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of the present invention in which the second driving wheel
and the first driven wheel are friction wheels;

[0075] FIG. 16 is a schematic view of an object carrying
portion separated from a supporter according to an embodi-
ment of the present invention;

[0076] FIG. 17 is a schematic view of an object’s motion
attitude adjusting device according to an embodiment of the
present invention;

[0077] FIG. 18 is a schematic view of an object’s motion
attitude adjusting device without showing the other two
object’s motion attitude adjusting mechanisms according to
an embodiment of the present invention;

[0078] FIG. 19 is a schematic view of a third driving
wheel cooperating with a driven wheel when the third
driving wheel is an internal gear according to an embodi-
ment of the present invention;

[0079] FIG. 20 is a schematic view showing gear trans-
mission according to an embodiment of the present inven-
tion;

[0080] FIG. 21 is a simplified model of gear transmission
when a turntable is moved according to an embodiment of
the present invention;

[0081] FIG. 22 is a simplified model of gear transmission
when a first driving wheel is moved according to an embodi-
ment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0082] In order to make the objectives, technical schemes
and advantages of the present invention more apparent, the
present invention will be further described in detail with
reference to the drawings and embodiments. It should be
understood that the specific embodiments described herein
are merely illustrative of the invention and are not intended
to limit the invention.

[0083] The present invention provides an object’s motion
attitude adjusting apparatus. After objects are arranged on
object’s motion attitude adjusting mechanisms, a first driv-
ing component is operated to drive object’s motion attitude
adjusting devices to move around the axis of a turntable, and
a second driving component is operated to drive a first
driving wheel to rotate. The first driving wheel drives the
object’s motion attitude adjusting mechanisms to move
around the axes of the respective bases and to adjust the
motion attitudes thereof, and the objects also follow the
object’s motion attitude adjusting mechanisms to adjust the
motion attitudes thereof. The object’s motion attitude adjust-
ing apparatus includes a plurality of object’s motion attitude
adjusting devices, and the object’s motion attitude adjusting
device includes a plurality of object’s motion attitude adjust-
ing mechanisms which can drive a plurality of objects to
adjust the motion attitudes thereof simultaneously, with an
extremely high integration, improving the motion attitude
adjusting effect and broadening the applications greatly. In
toy applications, for example, the object’s motion attitude
adjusting apparatus can drive a plurality of ornaments to
adjust the motion attitudes thereof simultaneously. In
amusement facilities, the object’s motion attitude adjusting
apparatus can drive a plurality of players to adjust the
motion attitudes thereof simultaneously. In automatic cook-
ers, the object’s motion attitude adjusting apparatus can
drive a plurality of cooking vessels to adjust the motion
attitudes thereof simultaneously. In chemical mixing appli-
cation, the object’s motion attitude adjusting apparatus can
drive a plurality of chemical containers to adjust the motion
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attitudes thereof simultaneously. In the above-mentioned
applications, only one object’s motion attitude adjusting
apparatus is required.

[0084] Embodiment 1

[0085] Referring to FIG. 1, a first embodiment of the
present invention provides an object’s motion attitude
adjusting apparatus 300, which includes:

[0086] a turntable 310;

[0087] a plurality of object’s motion attitude adjusting
devices 200 disposed on the turntable 310; the object’s
motion attitude adjusting device 200 includes a base
210 and a plurality of object’s motion attitude adjusting
mechanisms 100 disposed on the base 210;

[0088] a first driving wheel 320 which is connected to
each of the object’s motion attitude adjusting mecha-
nisms 100 in a transmission manner;

[0089] a first driving component 330 connected to the
turntable 310 for driving the turntable 310, and

[0090] a second driving component 340 connected to
the first driving wheel 320 for driving the first driving
wheel 320.

[0091] When the first driving component 330 works, the
turntable 310 is driven by the first driving component 330 to
rotate to drive the object’s motion attitude adjusting devices
200 to move circumferentially around the axis of the turn-
table 310.

[0092] When the second driving component 340 works,
the first driving wheel 320 is driven by the second driving
component 340 to rotate to drive the object’s motion attitude
adjusting mechanisms 100 to move circumferentially around
the axes of the respective bases 210.

[0093] The above-mentioned “in a transmission manner”
refers to that the motion of one member can be transmitted
to another member to change the motion of the other
member. For example, the first driving wheel 320 being
connected to the object’s motion attitude adjusting mecha-
nisms 100 in a transmission manner means that the motion
of the first driving wheel 320 can be transmitted to the
object’s motion attitude adjusting mechanisms 100 to drive
the object’s motion attitude adjusting mechanisms 100 to
move. In the present embodiment, the object’s motion
attitude adjusting mechanisms 100 are driven by the first
driving wheel 320 to move around the axes of the respective
bases 210 and adjust the motion attitudes thereof.

[0094] Referring to FIG. 1, the object’s motion attitude
adjusting apparatus 300 further includes fixing seats 350, on
which the turntable 310, the first driving component 330,
and the second driving component 340 are disposed. The
fixing seats 350 support the turntable 310, the first driving
component 330, and the second driving component 340. The
first driving wheel 320 is connected with and driven by the
second driving component 340 which in turn supports the
first driving wheel 320.

[0095] The first driving wheel 320 can be arranged inside
or outside of the turntable 310. For example, the turntable
310 can be provided as an outer member, and the first
driving wheel 320 can be provided as an inner member at the
centre of the turntable 310; or the first driving wheel 320 can
be provided as an outer member, and the turntable 310 can
be provided as an inner member at the centre of the first
driving wheel 320.

[0096] Referring to FIG. 2, the turntable 310 is provided
with an upper turntable 311 and a lower turntable 312. The
upper turntable 311 and the lower turntable 312 are fixedly
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connected with each other by screw(s) or bolt(s). As a
plurality of object’s motion attitude adjusting devices 200
are disposed on the turntable 310, the turntable 310 needs to
bear a great weight. Therefore, the two-layer turntable 310
is provided in order to improve the reliability of the turntable
310.

[0097] When the first driving component 330 works, the
turntable 310 is driven by the first driving component 330 to
rotate, thereby driving the object’s motion attitude adjusting
devices 200 to move circumferentially around the axis of the
turntable 310, adjusting the positions of the specific object’s
motion attitude adjusting devices 200; the first driving wheel
320 drives the object’s motion attitude adjusting mecha-
nisms 100 to move circumferentially around the axes of the
respective bases 210, adjusting the positions of the specific
object’s motion attitude adjusting mechanisms 100 and the
motion attitudes of the object’s motion attitude adjusting
mechanisms 100. The objects arranged on the object’s
motion attitude adjusting mechanisms 100 also follow the
object’s motion attitude adjusting mechanisms 100 to adjust
the motion attitudes thereof.

[0098] It should be noted that when the first driving
component 330 operates, the second driving component 340
can operate in opposite direction to the first driving com-
ponent 330 or at a differential speed from the first driving
component 330, or stop operating. As the second driving
component 340 can operate in opposite direction to the first
driving component 330 or at a differential speed from the
first driving component 330, or stop operating, the first
driving wheel 320 can drive the object’s motion attitude
adjusting mechanisms 100 to move circumferentially around
the axes of the respective bases 210 and adjust the motion
attitudes of the object’s motion attitude adjusting mecha-
nisms 100.

[0099] In another case, when the first driving component
330 operates, the second driving component 340 can operate
in the same direction as the first driving component 330, and
the speeds of the turntable 310 and the first driving wheel
320 are the same. In this case, the turntable 310 drives the
object’s motion attitude adjusting devices 200 to move
circumferentially around the axis of the turntable 310, while
the first driving wheel 320 does not drive the object’s motion
attitude adjusting mechanisms 100 to move circumferen-
tially around the axes of the respective bases 210 or drive the
object’s motion attitude adjusting mechanisms 100 to adjust
the motion attitudes thereof. Therefore, the rotation speed of
the turntable 310 can be higher, driving the object’s motion
attitude adjusting devices 200 to move faster.

[0100] When the second driving component 340 operates,
the first driving wheel 320 is driven by the second driving
component 340 to rotate, and the first driving wheel 320
drives the object’s motion attitude adjusting mechanisms
100 to move circumferentially around the axes of the
respective bases 210, adjusting the positions of the specific
object’s motion attitude adjusting mechanisms 100, and the
motion attitudes of the object’s motion attitude adjusting
mechanisms 100. The objects arranged on the object’s
motion attitude adjusting mechanisms 100 also follow the
object’s motion attitude adjusting mechanisms 100 to adjust
the motion attitudes thereof.

[0101] It should be noted that when the second driving
component 340 operates, the first driving component 330
can operate in opposite direction to the second driving
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component 340 or at a differential speed from the second
driving component 340, or stop operating.

[0102] For example, first, the first driving component 330
operates and drives the turntable 310 to rotate. The turntable
310 drives the object’s motion attitude adjusting devices 200
to move circumferentially around the axis of the turntable
310, thereby adjusting the positions of the object’s motion
attitude adjusting devices 200. The first driving wheel 320
also simultaneously drives the object’s motion attitude
adjusting mechanisms 100 to move circumferentially around
the axes of the respective bases 210, adjusting the motion
attitudes of the object’s motion attitude adjusting mecha-
nisms 100. Then, the second driving component 340 oper-
ates and drives the first driving wheel 320 to rotate, and the
first driving wheel 320 drives the object’s motion attitude
adjusting mechanisms 100 to move circumferentially around
the axes of the respective bases 210, further precisely
adjusting the positions of the object’s motion attitude adjust-
ing mechanisms 100 which adjust the motion attitudes while
moving circumferentially. When one of the object’s motion
attitude adjusting mechanisms 100 rotates to a stop position,
the first driving component 330 and the second driving
component 340 stop operating.

[0103] The object’s motion attitude adjusting apparatus
300 includes a plurality of object’s motion attitude adjusting
devices 200, and the object’s motion attitude adjusting
device 200 includes a plurality of object’s motion attitude
adjusting mechanisms 100, which can drive a plurality of
objects to adjust the motion attitudes thereof simultaneously,
with an extremely high integration, improving the motion
attitude adjusting effect and broadening the applications
greatly. In toy applications, for example, the object’s motion
attitude adjusting apparatus 300 can drive a plurality of
ornaments to adjust the motion attitudes thereof simultane-
ously. In amusement facilities, the object’s motion attitude
adjusting apparatus 300 can drive a plurality of players to
adjust the motion attitudes thereof simultaneously. In auto-
matic cookers, the object’s motion attitude adjusting appa-
ratus 300 can drive a plurality of cooking vessels to adjust
the motion attitudes thereof simultaneously. In chemical
mixing application, the object’s motion attitude adjusting
apparatus 300 can drive a plurality of chemical containers to
adjust the motion attitudes thereof simultaneously. In the
above-mentioned applications, only one object’s motion
attitude adjusting apparatus 300 is required.

[0104] In other embodiments, the object’s motion attitude
adjusting apparatus 300 can also be applied in other appli-
cations, for example, a product display table, a dice shaking
device and the like, which will not be described herein.
[0105] The object’s motion attitude adjusting apparatus
300 further includes a detector 360 fixedly disposed on the
fixing seat 350. The detector 360 can be used for detecting
the positions of the object’s motion attitude adjusting
mechanisms 100. The detector 360 can be an optical cou-
pling device, which refers to a device that uses light as a
medium to transmit electrical signals, converts the emitted
optical signals and feedback optical signals into electrical
signals, and accurately determines the positions of the
object’s motion attitude adjusting mechanisms 100 by evalu-
ating the electric signals.

[0106] In the present embodiment, six object’s motion
attitude adjusting device 200 are provided, and three
object’s motion attitude adjusting mechanisms 100 are pro-
vided on each of the object’s motion attitude adjusting
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devices 200. In other words, there are eighteen object’s
motion attitude adjusting mechanisms 100, with a high
integration. In some applications, for example, in chemical
mixing application, a batch work can be realized, and the
work efficiency can be greatly improved.
[0107] Embodiment 2
[0108] Referring to FIG. 2, on the basis of the first
embodiment, the first driving component 330 of the second
embodiment includes:
[0109] a first transmission shaft 331, and
[0110] a first power output component 332 connected to
the first transmission shaft 331.
[0111] The first transmission shaft 331 is connected to the
turntable 310 for driving the turntable 310. The first power
output component 332 outputs power to the first transmis-
sion shaft 331, and the first transmission shaft 331 drives the
turntable 310 to rotate.
[0112] The first power output component 332 can be a
motor which is connected with the first transmission shaft
331 in a transmission manner by means of a worm gear
transmission. The motor outputs power to the first transmis-
sion shaft 331, and the first transmission shaft 331 drives the
turntable 310 to rotate.
[0113] Embodiment 3
[0114] Referring to FIG. 2 and FIG. 3, on the basis of the
second embodiment, the second driving component 340 of
the third embodiment includes:
[0115] a second transmission shaft 341 connected to the
first driving wheel 320; and
[0116] a second power output component 342 con-
nected to the second transmission shaft 341.
[0117] The second power output component 342 outputs
power to the second transmission shaft 341, and the second
transmission shaft 341 drives the first driving wheel 320 to
rotate.
[0118] The second power output component 342 can be a
motor which is connected with the second transmission shaft
341 in a transmission manner by means of a worm gear
transmission. The motor outputs power to the second trans-
mission shaft 341, and the second transmission shaft 341
drives the turntable 310 to rotate.
[0119] Embodiment 4
[0120] Referring to FIG. 4, on the basis of the third
embodiment, the first power output component 332 of the
fourth embodiment includes a first motor 3321 connected to
the first transmission shaft 331, a first wheel 3322 disposed
on the first transmission shaft 331, and a second wheel 3323
engaged with the first wheel 3322 and disposed on the
second transmission shaft 341 through a bearing 3324. The
second wheel 3323 is fixedly connected to the turntable 310.
The second power output component 342 includes a second
motor connected to the second transmission shaft 341.
[0121] The bearing 3324 includes an outer ring, an inner
ring, and rolling elements provided between the outer ring
and the inner ring. The second wheel 3323 surrounds the
outer ring, and the inner ring surrounds the second trans-
mission shaft 341. When the second wheel 3323 rotates, the
outer ring is driven by the second wheel 3323 to rotate, while
the inner ring would not rotate with the outer ring due to the
rolling elements. Therefore, the innermost second transmis-
sion shaft 341 would not be affected by the outermost
rotating second wheel 3323. In turn, when the second
transmission shaft 341 rotates, it will drive the inner ring to
rotate, while the outer ring would not rotate with the inner
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ring due to the rolling elements. Therefore, the outermost
second wheel 3323 would not be affected by the innermost
rotating second transmission shaft 341.

[0122] Referring to FIG. 5, in this embodiment, the first
motor 3321 drives the first transmission shaft 331 to rotate,
the first transmission shaft 331 drives the first wheel 3322
connected thereto to rotate, and the first wheel 3322 drives
the second wheel 3323 to rotate. As the second wheel 3323
is fixedly connected to the turntable 310, the second wheel
3323 drives the turntable 310 to rotate. The second motor
drives the second transmission shaft 341 to rotate, and the
second transmission shaft 341 drives the first driving wheel
320 to rotate. During the rotation of the second wheel 3323,
due to the bearing 3324, the first transmission shaft 331
located inside the bearing 3324 would not be affected by the
rotating second wheel 3323. Also, during the rotation of the
second transmission shaft 341, due to the bearing 3324, the
second wheel 3323 located outside the bearing 3324 would
not be affected by the rotating second transmission shaft
341. In other words, the first power output component 332
and the second power output component 342 can output
power independently.

[0123] The turntable 310 is provided with at least one third
fixing hole, and the second wheel 3323 is fixed on the
turntable 310 by screw(s) or bolt(s) passing through the third
fixing hole.

[0124] In this embodiment, the first wheel 3322 and the
second wheel 3323 are both gears. Alternatively, both the
first wheel 3322 and the second wheel 3323 are friction
wheels.

[0125] It should be noted that an alternative of the above
embodiment can be provided by interchanging the first
power output component 332 and the second power output
component 342. For example, in an alternative of the above
embodiment, the first power output component 332 can
include a first motor 3321 connected to the first transmission
shaft 331, and the second power output component 342 can
include a second motor connected to the second transmis-
sion shaft 341, a first wheel 3322 disposed on the second
transmission shaft 341, a second wheel 3323 engaged with
the first wheel 3322 and disposed on the first transmission
shaft 331 through a bearing 3324, wherein the second wheel
3323 is fixedly connected to the first driving wheel 320.
[0126] The turntable 310 can be arranged inside or outside
of the first driving wheel 320, with the rotation axes in the
same line. Based on the above-mentioned designed arrange-
ment of the first power output component 332 and the
second power output component 342, the two power output
components do not affect each other, and the turntable 310
and the first driving wheel 320 can be driven to rotate
smoothly around the same centre line. In another aspect, due
to the designed arrangement of the first power output
component 332 and the second power output component
342, the turntable 310 can be arranged inside or outside of
the first driving wheel 320, with the rotation axes thereof in
the same line, avoiding a non-coaxial arrangement therebe-
tween, thus greatly saving space, improving integration, and
reducing the production cost of apparatus.

[0127] Referring to FIG. 6, the first power output compo-
nent 332 and the second power output component can share
a single motor 350. The output shaft 351 of the motor 350
is connected to a steering mechanism 360 which is con-
nected to the first transmission shaft 331 and the second
transmission shaft 341, respectively. The motor 350 rotates
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forward and backward (or up and down), and the steering
mechanism 360 drives the first transmission shaft 331 and
the second transmission shaft 341 alternatively. For
example, when the motor 350 rotates forward, the steering
mechanism 360 drives the first transmission shaft 331 to
rotate, the first transmission shaft 331 drives the first wheel
3322 connected thereto to rotate, and the first wheel 3322
drives the second wheel 3323 to rotate. As the second wheel
3323 is fixedly connected to the turntable 310, it will drive
the turntable 310 to rotate. When the motor 350 rotates
backward, the steering mechanism 360 drives the second
transmission shaft 341 to rotate, and the second transmission
shaft 341 drives the first driving wheel 320 to rotate.
[0128] Referring to FIG. 7, the steering mechanism 360
includes a steering gear 361 connected to the output shaft
351 of the motor 350. Driven by the output wheel 352 of the
motor, the output shaft 351 rotates in the left direction as
shown in FIG. 7. As the steering gear 361 is engaged with
the first transmission shaft 331, the motor 350 can drive the
first transmission shaft 331 to rotate. Driven by the output
wheel 352 of the motor, the output shaft 351 rotates in the
right direction as shown in FIG. 7. As the steering gear 361
is engaged with the second transmission shaft 341, the motor
350 can drive the second transmission shaft 341 to rotate.
[0129] Embodiment 5

[0130] Referring to FIGS. 8 and 9, on the basis of the first
embodiment, the object’s motion attitude adjusting mecha-
nism 100 of the fifth embodiment includes:

[0131] a frame 110;
[0132] a third driving component 120;
[0133] a supporting component 130 disposed on the

frame 110 and connected with the third driving com-
ponent 120 in a transmission manner;

[0134] an object carrier 140 disposed on the supporting
component 130 and movable relative to the supporting
component 130; and

[0135] a fourth driving component 150 disposed on the
frame 110 and connected with the object carrier 140 in
a transmission manner.

[0136] When the third driving component 120 drives the
supporting component 130 to swing or roll, the object carrier
140 swings or rolls with the supporting component 130
while being driven by the fourth driving component 150 to
rotate.

[0137] The above-mentioned “in a transmission manner”
refers to that the motion of one member can be transmitted
to another member to change the motion of the other
member. For example, the third driving component 120
being connected to the supporting component 130 in a
transmission manner means that the motion of the third
driving component 120 can be transmitted to the supporting
component 130 to drive the supporting component 130 to
move. In the present embodiment, the supporting component
130 is driven by the third driving component 120 to swing
or roll. The fourth driving component 150 being connected
to the object carrier 140 in a transmission manner means that
the motion of the fourth driving component 150 can be
transmitted to the object carrier 140 to drive the object
carrier 140 to move. In the present embodiment, the object
carrier 140 is driven by the fourth driving component 150 to
rotate.

[0138] The above-mentioned “rotate” refers to that the
object carrier 140 moves circumferentially about a central
axis, which may be the central axis of the object carrier 140
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itself or a central axis outside the object carrier 140, depend-
ing on the shape, number, and the like of the object carriers
140, and can be adjusted as required.

[0139] In the case where the object carrier 140 is loaded
with only one object, the object carrier 140 is rotated about
its own central axis. Rotating about the object’s own central
axis can maintain the movement stability of the object. In the
case where a plurality of object carriers 140 are provided and
loaded with a plurality of objects, for example, three object
carriers 140 can be provided and loaded with three objects,
with each object carrier being loaded with one object, an
imaginary circle can be defined by connecting the object
carriers 140, with the central axis passing through the centre
thereof, about which the object carriers 140 are rotated. The
object carriers 140 rotating about the central axis can
maintain the movement stability and safety of the object’s
motion attitude adjusting mechanism 100 while simultane-
ously adjusting the motion attitudes of the objects.

[0140] It should be noted that when the object carrier(s)
140 is said to be loaded with a plurality of objects, a plurality
of object carriers 140 may be provided, with each of the
object carriers 140 being loaded with an object, or only one
object carrier 140 may be provided, with a plurality of
objects being loaded in the same object carrier 140 simul-
taneously. Further, the object carrier 140 may rotate by a
complete circle, or by an incomplete circle. For example, the
object carrier 140 may rotate back and forth only along a
semi-circle.

[0141] The supporting component 130 and the fourth
driving component 150 are disposed on the frame 110 which
supports the supporting component 130 and the fourth
driving component 150. The object carrier 140 is disposed
on the supporting component 130, so the frame 110 also
supports the object carrier 140. Further, the third driving
component 120 can be separately provided, without provid-
ing on the frame 110, and connected with the supporting
component 130 in a transmission manner. Alternatively, the
third driving component 120 can be provided on the frame
110, and connected with the supporting component 130 in a
transmission manner.

[0142] In this embodiment, the motion attitude adjusting
process of the object’s motion attitude adjusting mechanism
100 is as follows:

[0143] The third driving component 120 drives the sup-
porting component 130 to swing or roll. The object carrier
140 is disposed on the supporting component 130, so the
supporting component 130 drives the object carrier 140 to
swing or roll. The fourth driving component 150 drives the
object carrier 140 to rotate while the object carrier 140
swings or rolls.

[0144] Specifically, if the supporting component 130
swings, the third driving component 120 drives the support-
ing component 130 to swing, and the supporting component
130 drives the object carrier 140 to swing, while the fourth
driving component 150 drives the object carrier 140 to
rotate, wherein the object carrier 140 does not rotate along
a complete circle, but only rotates back and forth along a
semi-circle. If the supporting component 130 rolls, the third
driving component 120 drives the supporting component
130 to roll, and the supporting component 130 drives the
object carrier 140 to roll, while the fourth driving component
150 drives the object carrier 140 to rotate, wherein the object
carrier 140 rotates in a complete circle.
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[0145] As an example, the axis about which the supporting
component 130 swings or rolls coincides with the axis about
which the object carrier 140 rolls.
[0146] It should be noted that, when the third driving
component 120 operates, the supporting component 130 is
driven to swing or roll. Due to the movement of the
supporting component 130, the fourth driving component
150 can be allowed to drive the object carrier 140 to rotate.
Although the object carrier 140 is disposed on the support-
ing component 130, the object carrier 140 can rotate inde-
pendently from the supporting component 130.
[0147] The object carrier 140 can be provided with a
limiting slot in which the object can be locked. The object
would not fall off from the limiting slot during movement
and can move along with the object carrier 140. Alterna-
tively, the object carrier 140 can be provided with a clamp-
ing mechanism consisting of a plurality of clamping mem-
bers. When the object is received in the object carrier 140,
the clamping members of the clamping mechanism can
clamp the object. The object would not fall off from the
clamping mechanism either and can move along with the
object carrier 140. The clamping mechanism is adaptable to
various objects with different sizes and shapes, thereby
broadening the applications of the object carrier 140.
[0148] During the operation of the object’s motion attitude
adjusting mechanism 100, the object can be placed on the
object carrier 140 manually or mechanically, the third driv-
ing component 120 drives the supporting component 130 to
swing or roll, and the object carrier 140 swings or rolls along
with the supporting component 130 while rotating as being
driven by the fourth driving component 150. The object,
which is fixed on the object carrier 140, also swings or rolls
and simultaneously rotates along with the object carrier 140.
The object’s motion attitude adjusting mechanism 100 can
drive the object to assume multiple motion attitudes, and can
bring the object with desired motion attitudes, thereby
broadening the applications. In toy applications, for
example, the object’s motion attitude adjusting mechanism
100 can drive the toys or the ornaments to swing or roll and
to rotate at the same time, instead of in a single, dull motion
mode. In amusement facilities, the object’s motion attitude
adjusting mechanism 100 can drive the players to swing or
roll and to rotate at the same time, bringing the players
extremely exciting experiences. In automatic cookers, the
object’s motion attitude adjusting mechanism 100 can drive
the cooking vessels to swing or roll and to rotate at the same
time, in order to fully mix the food material, bringing better
taste. In chemical mixing application, the object’s motion
attitude adjusting mechanism 100 can drive the container to
swing or roll and to rotate at the same time, mixing the
different chemicals in the container more uniformly.
[0149] In other embodiments, the object’s motion attitude
adjusting mechanism 100 can also be applied in other
applications, for example, a product display table, a dice
shaking device and the like, which will not be described
herein.
[0150] Embodiment 6
[0151] Referring to FIG. 9, on the basis of the fifth
embodiment, the object carrier 140 of the sixth embodiment
includes:

[0152] an object carrying portion 141, and

[0153] a first driven wheel 142 disposed on the object

carrying portion 141 and connected to the fourth driv-
ing component 150 in a transmission manner.
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[0154] The object carrying portion 141 is provided with at
least one object receiving space.

[0155] The object receiving space defined in the object
carrying portion 141 can carry object. In the case where the
object carrying portion 141 is provided with only one object
receiving space, at least one object can be loaded therein,
and the object carrying portion 141 rotates about its own
central axis. Referring to FIG. 10, in the case where the
object carrying portion 141 is provided with a plurality of
object receiving spaces, a plurality of objects can be loaded
therein. For example, three objects can be loaded and evenly
spaced each other. The object carrying portion 141 rotates
about its own central axis 143.

[0156] When the object is fixedly disposed on the object
carrying portion 141, the fourth driving component 150 can
drive the first driven wheel 142 to rotate, the first driven
wheel 142, which is disposed on the object carrying portion
141, can in turn drive the object carrying portion 141 to
rotate, and the object carrying portion 141, which carries the
object, can thus drive the object to rotate.

[0157] The object carrying portion 141 can be provided
with a limiting slot in which the object can be locked. The
object would not fall off from the limiting slot during
movement and can move along with the object carrying
portion 141. Alternatively, the object carrying portion 141
can be provided with a clamping mechanism consisting of a
plurality of clamping members. When the object is received
in the object carrying portion 141, the clamping members of
the clamping mechanism can clamp the object. The object
would not fall off from the clamping mechanism either and
can move along with the object carrying portion 141. The
clamping mechanism is adaptable to various objects with
different sizes and shapes, thereby broadening the applica-
tions of the object carrying portion 141.

[0158] Referring to FIG. 11, in the present embodiment,
the object carrying portion 141 is provided with a peripheral
platform 1411 and protruding platforms 1412 fixedly con-
nected to the peripheral platform 1411, with locking grooves
1413 defined between the peripheral platform 1411 and the
protruding platforms 1412. Referring to FIG. 13, the first
driven wheel 142 is provided with locking latches 1421
protruding inwardly. The locking latches 1421 are snapped
into the locking grooves 1413 until the locking latches 1421
abut against the peripheral platform 1411, thereby assem-
bling the object carrying portion 141 and the first driven
wheel 142. The length of the locking latch 1421 corresponds
to the length of the locking groove 1413, so that the object
carrying portion and the first driven wheel 142 can be fixed
to each other, preventing the first driven wheel 142 from
separating from the object carrying portion 141 in the
subsequent movement.

[0159] Six protruding platforms 1412 are provided, and
three locking grooves 1413 are defined, with each locking
groove 1413 defined between two protruding platforms
1412. The first driven wheel 142 is provided with three
locking latches 1421 engaging with the locking grooves
1413. The first driven wheel 142 can be firmly fixed to the
object carrying portion by the engagement between the
locking latches 1421 and the locking grooves 1413.
[0160] Referring to FIG. 11, further, the protruding plat-
form 1412 of the object carrying portion 141 is fixedly
connected with a protrusion 1414. During assembly, the
locking latch 1421 of the first driven wheel 142 is snapped
into the locking groove 1413 of the object carrying portion
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141, when the first driven wheel 142 comes into contact with
the protrusion 1414, the first driven wheel 142 is rotated by
a certain angle, and the first driven wheel 142 is further
snapped into the object carrying portion 141, until the
locking latch 1421 abuts against the peripheral platform
1411. Another protruding platform 1412 adjacent to the
protruding platform 1412 provided with the projection 1414
is fixedly connected with a guide platform 1415. When the
first driven wheel 142 contacts the projection 1414, the
guide platform 1415 can guide the first driven wheel 142 to
rotate, preventing a rotation deviation of the first driven
wheel 142, and ensuring a smooth snapping of the first
driven wheel 142 into the locking groove 1413. FIG. 14 is
a schematic view in which the object carrying portion 141
and the first driven wheel 142 are assembled together. By
means of the projection 1414 and the guide platform 1415,
the operator can assemble the object carrying portion 141
and the first driven wheel 142 more easily.

[0161] Referring to FIGS. 11 and 12, further, the protru-
sion 1414 includes a first stepped protrusion 14141 and a
second stepped protrusion 14142 fixedly connected to the
first stepped protrusion 14141. The first stepped protrusion
14141 has a higher height than the second stepped protru-
sion 14142. When the locking latch 1421 of the first driven
wheel 142 is snapped into the locking groove of the object
carrying portion, the locking latch 1421 firstly contacts the
surface of the first stepped protrusion 14141, and then the
locking latch 1421 is rotated, until being inserted into and
contacts the surface of the second stepped protrusion 14142.
The guide platform 1415 is provided with a rotation transi-
tion portion, a stopper portion 14152, and a first radial
positioning portion 14153. Referring to FIG. 13, the locking
latch 1421 is provided with a second radial positioning
portion 14211 engaging with the first radial positioning
portion 14153. The rotation transition portion is provided
with a transition angle. When rotating the locking latch
1421, the locking latch 1421 moves along the rotation
transition portion which facilitates the rotation of the locking
latch 1421, and the second radial positioning portion 14211
is engaged with the first radial positioning portion 14153,
until the locking latch 1421 is locked by the stopper portion
14152 which prevents the locking latch 1421 from being
disengaged.

[0162] The distance between adjacent surfaces of the
protrusion 1414 and the guide platform 1415 is slightly
greater than the width of the locking latch 1421, facilitating
the snapping of the locking latch 1421. As shown in FIG. 12,
the distance between the right surface of the first stepped
protrusion 14141 and the left surface of the protruding
platform 1412 at the right side of the first stepped protrusion
14141 corresponds to the width of the locking latch 1421,
and the vertical distance between the lower surface of the
second stepped protrusion 14142 and the upper surface of
the stopper portion 14152 corresponds to the height of the
locking latch 1421, further facilitating the snapping of the
locking latch 1421, as well as the positioning of the locking
latch 1421.

[0163] The rotation transition portion includes a first
stepped rotation transition portion 141511 and a second
stepped rotation transition portion 141512. The transition
angles of the first stepped rotation transition portion 141511
and the second stepped rotation transition portion 141512
are different, so as to adapt to different rotation states of the
locking latch 1421, further facilitate the snapping of the

Sep. 21, 2023

locking latch 1421 and reduce the difficulty of assembling
the object carrying portion 141 and the first driven wheel
142142.

[0164] In other embodiments, the object carrying portion
141 and the first driven wheel 142 can be fixedly connected
with each other in one piece. One piece means a single
processing without secondary processing, and that the object
carrying portion 141 and the first driven wheel 142 are
fixedly installed during the processing, without subsequent
manual assembly. If the object carrying portion 141 and the
first driven wheel 142 are formed in one piece, there is no
need for the object carrying portion 141 and the first driven
wheel 142 to be fixed by engaging a plurality of members,
and the object carrying portion 141 and the first driven wheel
142 can be stably fixed with each other in one piece during
the processing.

[0165] Embodiment 7

[0166] Referring to FIG. 9, on the basis of the sixth
embodiment, the fourth driving component 150 of the sev-
enth embodiment is a second driving wheel 151 connected
with the first driven wheel 142 in a transmission manner.
[0167] When the third driving component 120 drives the
supporting component 130 to swing or roll, the second
driving wheel 151 provides power for the first driven wheel
142 to drive the first driven wheel 142 to rotate. The first
driven wheel 142 which is disposed on the object carrying
portion 141, thus can drive the object carrying portion 141
to rotate.

[0168] Here, the first driven wheel 142 and the second
driving wheel 151 can be wheels that mesh with each other
as shown in FIGS. 8 and 9, or friction wheels that can be
driven by friction force as shown in FIG. 15.

[0169] In the case where the first driven wheel 142 and the
second driving wheel 151 are wheels that mesh with each
other, the first driven wheel 142 and the second driving
wheel 151 are both gears. Through the meshing engagement,
the second driving wheel 151 can drive the first driven wheel
142 to rotate, so that the first driven wheel 142 can drive the
object carrying portion 141 to rotate.

[0170] In the case where the first driven wheel 142 and the
second driving wheel 151 are friction wheels that can be
driven by friction force, the first driven wheel 142 and the
second driving wheel 151 directly contact with and abut
against each other. A friction force is generated between the
second driving wheel 151 and the first driven wheel 142,
thereby transmitting power, so that the first driven wheel 142
can rotate, and thus the first driven wheel 142 can drive the
object carrying portion 141 to rotate.

[0171] Embodiment 8

[0172] Referring to FIG. 9, on the basis of the seventh
embodiment, the second driving wheel 151 of the eighth
embodiment is a static wheel, and the static wheel is fixed
on the frame 110.

[0173] The axial direction of the stationary wheel and the
axial direction of the first driven wheel 142 are perpendicu-
lar to each other.

[0174] The frame 110 is provided with at least one first
fixing hole, and the static wheel is fixed on the frame 110 by
screw(s) or bolt(s) passing through the first fixing hole.
[0175] When the third driving component 120 drives the
supporting component 130 to swing or roll, the static wheel
does not rotate, and the object carrier 140 swings or rolls
along with the supporting component 130. The first driven
wheel 142 is meshed with the static wheel. Since the static
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wheel does not rotate, the first driven wheel 142 swings or
rolls, and also rotates under the force of the static wheel, so
that the first driven wheel can drive the object carrying
portion 141 to rotate.

[0176] In this embodiment, referring to FIG. 8, the static
wheel can be a static gear. Alternatively, referring to FIG. 15,
the static wheel can be a static friction wheel.

[0177] Embodiment 9

[0178] Referring to FIG. 9, on the basis of the sixth
embodiment, the supporting component 130 of the ninth
embodiment includes:

[0179] a supporter 131 rotatably assembled with the object
carrying portion 141 for driving the object carrying portion
141 to swing or roll, and a second driven wheel 132 disposed
on the supporter 131 and connected with the third driving
component 120 in a transmission manner.

[0180] Referring to FIGS. 9 and 16, the supporter 131 is
provided with a plurality of ribs 1311 which can be disposed
on the outer surface of the supporter 131. By providing the
ribs 1311, the strength of the supporter 131 can be enhanced,
avoiding a deformation of the supporter 131 after a plurality
of swinging or rolling motions.

[0181] The second driven wheel 132 is disposed on the
frame 110, and is fixedly connected with the supporter 131
through fixing shaft (s). When the second driven wheel 132
rotates, the second driven wheel 132 drives the supporter
131 to swing or roll.

[0182] When the third driving component 120 works, the
third driving component 120 drives the second driven wheel
132 to rotate. As the second driven wheel 132 is fixedly
connected with the supporter 131, the second driven wheel
132 drives the supporter 131 to swing or roll, so that the
supporter 131 drives the object carrying portion 141 to
swing or roll.

[0183] The axis direction of the second driven wheel 132
is consistent with the axis direction of the static wheel of the
eighth embodiment, and is horizontal to ground, so that the
supporting component 130 can swing or roll stably, without
deviation during the swinging or rolling movement.

[0184] Inthe present embodiment, when the driving wheel
of the third driving component 120 in contact with the
second driven wheel 132 is a gear, the second driven wheel
132 is also a gear. It can also be conceived that when the
driving wheel of the third driving component 120 in contact
with the second driven wheel 132 is a friction wheel, the
second driven wheel 132 is also a friction wheel.

[0185] Embodiment 10

[0186] On the basis of the ninth embodiment, the second
driven wheel 132 of the tenth embodiment is a gear, and the
rotational angular velocity ratio between the second driven
wheel 132 and the turntable 310 is in a multiple relationship
with the number of the object’s motion attitude adjusting
devices 200.

[0187] When the object’s motion attitude adjusting device
200 moves circumferentially around the axis of the turntable
310, the object’s motion attitude adjusting mechanism 100
also adjusts its motion attitude synchronously, for example,
by rolling as described in the fifth embodiment. As the
second driven wheel 132 controls the rolling angle of the
supporting component 130, i.e., the object carrier 140, and
the turntable 310 controls the rotation angle of the object’s
motion attitude adjusting device 200, by setting the rota-
tional angular velocity ratio between the second driven
wheel 132 and the turntable 310 in a multiple relationship

Sep. 21, 2023

with the number of the object’s motion attitude adjusting
devices 200, the second driven wheel 132 can be rolled one
circle by controlling the object’s motion attitude adjusting
device 200 to rotate at a certain angle. Therefore, the
opening of the object carrier 140 can face upward again as
the object’s motion attitude adjusting device 200 rotates a
certain angle.

[0188] For example, if six object’s motion attitude adjust-
ing devices 200 are provided, the rotation angle of the
turntable 310 is 360/6=60 degrees every time. As the turn-
table 310 rotates 60 degrees every time, the second driven
wheel 132 rotates 360 degrees, and the object carrier 140
rolls one circle, so that the opening of the object carrier 140
will face upward again.

[0189] If the object’s motion attitude adjusting apparatus
300 is applied to the puncturing, liquid filling and mixing
system, the above arrangement thereof can accurately con-
trol the opening of the object carrier 140 to face upward
when the object’s motion attitude adjusting mechanism 100
moves to a specific position.

[0190] Embodiment 11

[0191] On the basis of the ninth embodiment, the second
driven wheel 132 and the first driving wheel 320 of the
eleventh embodiment are both gears, and the rotational
angular velocity ratio between the second driven wheel 132
and the first driving wheel 320 is in a multiple relationship
with the number of the object’s motion attitude adjusting
mechanisms 100.

[0192] When the object’s motion attitude adjusting
mechanism 100 moves circumferentially around the axis of
the base, the object’s motion attitude adjusting mechanism
100 also adjusts its motion attitude synchronously, for
example, by rolling as described in the fifth embodiment. As
the second driven wheel 132 controls the rolling angle of the
supporting component 130, i.e., the object carrier 140, and
the first driving wheel 320 controls the rotation angle of the
object’s motion attitude adjusting mechanism 100, by set-
ting the rotational angular velocity ratio between the second
driven wheel 132 and the first driving wheel 320 in a
multiple relationship with the number of the object’s motion
attitude adjusting mechanisms 100, the second driven wheel
132 can be rolled one circle by controlling the first driving
wheel 320 to rotate at a certain angle. Therefore, the opening
of the object carrier 140 can face upward again as the first
driving wheel 320 rotates a certain angle.

[0193] For example, if three object’s motion attitude
adjusting mechanisms 100 are provided, the rotation angle
of the first driving wheel 320 is 360/3=120 degrees every
time. As the first driving wheel 320 rotates 120 degrees
every time, the second driven wheel 132 rotates 360 degrees,
and the object carrier 140 rolls one circle, so that the opening
of the object carrier 140 will face upward again.

[0194] If the object’s motion attitude adjusting apparatus
300 is applied to the puncturing, liquid filling and mixing
system, the above arrangement thereof can accurately con-
trol the opening of the object carrier 140 to face upward
when the object’s motion attitude adjusting mechanism 100
moves to the puncturing and liquid filling position, so that
the puncturing module can puncture the object and the liquid
filling module can fill liquid into the object.

[0195] In combination with the tenth embodiment and the
eleventh embodiment, first, the turntable 310 is rotated to
drive the object’s motion attitude adjusting device 200 to
move to a specific position, in which the opening of the
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object carrier 140 faces upward, and then the first driving
wheel 320 rotates, the object’s motion attitude adjusting
mechanism 100 moves circumferentially around the axis of
the base to the puncturing and liquid filling position, in
which the opening of the object carrier 140 still faces
upward, so that the puncturing module can puncture the
object and the liquid filling module can fill liquid into the
object.

[0196] Embodiment 12

[0197] Referring to FIGS. 8 and 9, on the basis of the ninth
embodiment, the first driven wheel 142 of the twelfth
embodiment is fixedly fitted to the outer periphery of the
object carrying portion 141.

[0198] The object carrying portion 141 is surrounded by
the roller, and is limited by and rotatably engaged with the
roller.

[0199] The third driving component 120 drives the sup-
porter 131 to roll, and the supporter 131 drives the object
carrying portion 141 to roll. At the same time, the fourth
driving component 150 drives the object carrying portion
141 to rotate about the central axis.

[0200] It should be noted that the first driven wheel 142,
which is fixed to the outer periphery of the object carrying
portion 141, will drive the object carrying portion 141 to
rotate when rotating, while the object carrying portion 141,
although it is surrounded by the supporter 131, but is not
fixed with the supporter 131, can rotate relative to the
supporter 131.

[0201] Referring to FIG. 16, the supporter 131 is provided
with a flange 1312 protruding inward for engaging with the
peripheral platform 1411 of the object carrying portion 141.
[0202] During assembly, the object carrying portion 141 is
first inserted into the supporter 131 from the top to the
bottom, and when the peripheral platform 1411 of the object
carrying portion 141 abuts on the flange 1312 of the sup-
porter 131, the object carrying portion 141 is prevented by
the flange 1312 from being further inserted into the sup-
porter 131. Then, the locking latch 1421 of the first driven
wheel 142 is inserted into the locking groove 1413 of the
cylindrical structure from the bottom to the top to fix the first
driven wheel 142 to the object carrying portion 141.
[0203] The supporter 131, the object carrying portion 141,
and the first driven wheel 142 cooperate with each other
closely, wherein the object carrying portion 141 is restrained
downward by the supporter 131 and upward by the first
driven wheel 142, so that the object carrying portion 141
cannot fall off from the supporter 131 during movement. By
means of this arrangement, the object carrying portion 141
is inserted in the supporter 131, and can also rotate relative
to the supporter 131.

[0204] In the present embodiment, the object carrying
portion 141 has a cylindrical structure. When the object
carrying portion 141 rotates with the first driven wheel 142,
the object carrying portion 141 rotates around the central
axis of the cylindrical structure. The object carrying portion
141 can alternatively have other shapes, such as cone shape,
sector shape, cylinder shape, etc., provided that the object
carrying portion 141 can carry the object and rotate with the
first driven wheel 142.

[0205] Embodiment 13

[0206] Referring to FIG. 8 and FIG. 9, on the basis of the
fifth embodiment, the frame 110 of the thirteenth embodi-
ment includes:

Sep. 21, 2023

[0207] two support columns 111; and

[0208] a supporting component 130 connected to the
two support columns 111 through shafts.

[0209] In this embodiment, the two support columns 111
are opposed to each other, and both support columns 111 are
perpendicular to the placement plane (e.g., ground).

[0210] The frame 110 can further include a base plate. The
support columns 111 are fixed on the base plate, and the base
plate can support the support columns 111. The supporting
component 130 is disposed on the support columns 111, and
the support columns 111 can support the supporting com-
ponent 130.

[0211] The support column 111 is made of a steel material,
such as aluminum alloy, which has a high hardness and a
long service life.

[0212] Each of the two support columns 111 is provided
with a through hole, and the supporting component 130 is
connected with the through holes of the support columns 111
through fixing shafts. The fixing shafts, driven by the third
driving component 120, can rotate in the through holes, so
that the supporting component 130 can swing or roll.
[0213] The shafts connecting the supporting component
130 are arranged horizontally to the ground. Driven by the
third driving component 120, the supporting component 130
swings or rolls around the shafts without deviation.

[0214] Embodiment 14

[0215] Referring to FIG. 17, on the basis of the fifth
embodiment, the object’s motion attitude adjusting device
200 of the fourteenth embodiment further includes:

[0216] a fifth driving component 220 disposed on the
base 210 and connected with the third driving compo-
nent 120 of each of the object’s motion attitude adjust-
ing mechanisms 100 in a transmission manner, and

[0217] athird driven wheel fixed under the base 210 and
connected with the first driving wheel 320 in a trans-
mission manner;

[0218] The first driving wheel 320 drives the third driven
wheel to rotate, thereby driving the fifth driving component
220 to operate. The fifth driving component 220 drives the
third driving components 120 to operate simultaneously or
sequentially. The third driving component 120 drives the
supporting component 130 of the respective object’s motion
attitude adjusting mechanism 100 to swing or roll, and
drives the respective object carrier 140 to rotate while
swinging or rolling along with the respective supporting
component 130.

[0219] The object’s motion attitude adjusting mechanisms
100 and the fifth driving component 220 are disposed on the
base 210, and are supported by the base 210.

[0220] The base 210 is made of a steel material, such as
stainless steel, which has a high hardness and a long service
life. Referring to FIG. 18, the base 210 is provided with a
plurality of hollowed-out portions 211. By providing the
hollowed-out portions 211, the weight of the base 210 is
reduced while ensuring the hardness of the base 210, and the
production cost of the base 210 is reduced.

[0221] In this embodiment, three object’s motion attitude
adjusting mechanisms 100 are provided. When the fifth
driving component 220 operates, it drives the third driving
components 120 of the three object’s motion attitude adjust-
ing mechanisms 100 to operate simultaneously or sequen-
tially. Driven by the third driving component 120, the
respective supporting component 130 corresponding to the
third driving component 120 swings or rolls, and the respec-
tive supporting component 130 drives the object carrier 140
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to swing or roll. Driven by the fourth driving component
150, the object carrier 140 is simultaneously rotated. Alter-
natively, another number of the object’s motion attitude
adjusting mechanisms 100 can also be provided, for
example, four, five, etc., which will not be described in detail
here.

[0222] In this embodiment, the third driven wheel is
fixedly disposed on the base 210. When the first driving
wheel 320 rotates, it drives the third driven wheel to rotate,
and the third driven wheel drives the base 210 to rotate. The
base 210 is provided with at least one second fixing hole, and
the third driven wheel is fixed on the base 210 by screw(s)
or bolt(s) passing through the second fixing hole.

[0223] When the first driving component 330 operates, the
turntable 310, driven by the first driving component 330,
rotates around the axis, and drives the object’s motion
attitude adjusting devices 200 to move around the axis of the
turntable 310, so as to adjust the positions of the specific
object’s motion attitude adjusting devices 200. The first
driving wheel 320 drives the respective third driven wheels
to rotate, thereby driving the respective fifth driving com-
ponents 220 to work. The supporting components 130 of the
respective object’s motion attitude adjusting device 200 are
driven by the respective third driving component 120 to
swing or roll simultaneously or sequentially. The object
carriers 140 swings or rolls along with the respective sup-
porting components 130 and rotate simultaneously or
sequentially.

[0224] When the second driving component 340 operates,
the first driving wheel 320, driven by the second driving
component 340, rotates to drive each of the third driven
wheels to work, thereby driving the respective object’s
motion attitude adjusting mechanisms 100 to rotate about
the axes of the respective bases 210, and thus adjusting the
positions of the specific object carriers 140 of the respective
object’s motion attitude adjusting mechanisms 100. Each
third driven wheel drives the respective fifth driving com-
ponent 220 to operate. The supporting components 130,
driven by the respective third driving component 120, swing
or roll simultaneously or sequentially, and the object carriers
140 swings or rolls along with the respective supporting
components 130 and rotate simultaneously or sequentially.
[0225] In this embodiment, in the case where the first
driving wheel 320 is a gear with gear teeth close to each
other, the third driven wheels can be driven by the gear
simultaneously when the gear rotates. In the case where the
gear is provided with gear teeth with intervals therebetween,
the third driven wheels are sequentially driven by the gear
when the gear rotates. In the case where the first driving
wheel 320 is a friction wheel with the same friction coef-
ficient on different portions, and the friction generated
between the first driving wheel 320 and the third driven
wheel 320 is sufficient to drive the third driven wheel 320,
the third driven wheels can be driven by the friction wheel
simultaneously when the friction wheel rotates. In the case
where the friction wheel has different friction coeflicients on
different portions, and the friction coefficients of some
friction surfaces are set to 0 or close to 0 so that said friction
surfaces cannot drive the third driven wheels, the third
driven wheels are sequentially driven by the friction wheel
when the friction wheel rotates.

[0226] In the case where the first driving wheel 320 drives
the third driven wheels sequentially, the first driving wheel
320 can be a half-gear or a fan-shaped gear. When the first
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driving wheel 320 rotates, the third driven wheels in contact
with the first driving wheel 320 can be rotated, so that the
third driven wheels can be driven sequentially. In this case,
the first driving wheel 320 should be much larger than the
third driven wheel. Otherwise, when the first driving wheel
320 comes into contact with the third driven wheel and then
moves away from the third driven wheel, the power trans-
mitted to the later supporting component 130 would not be
able to drive the supporting component 130 to swing or roll
completely. Further, when the third driven wheel drives the
supporting component 130 to roll, the transmission ratio
between the first driving wheel 320 and the third driven
wheel will also influence the roll. If the transmission ratio is
great, the third driven wheel will suffer a great force, so that
the supporting component 130 can be rolled in a complete
circle. The operation is the same as that as shown in FIG. 18
in which the third driving wheel 221 drives the third driving
components 120 sequentially.

[0227] The fifth driving component 220 driving the third
driving component 120 to move, the third driving compo-
nent 120 driving the supporting component 130 to swing or
roll, the supporting component 130 driving the object carrier
140 to swing or roll, and the fourth driving component 150
driving the object carrier 140 to rotate are occurred simul-
taneously, so that the object’s motion attitude adjusting
mechanisms 100 can drive the objects placed on the object
carriers 140 to rotate and roll simultaneously.

[0228] Alternatively, driven by the fifth driving compo-
nent 220, the third driving components 120 sequentially
drive the respective supporting component 130 to swing or
roll, and the supporting components 130 drive the object
carriers 140 to swing or roll. The fourth driving component
150 drives the object carrier 140 to rotate. The third driving
components 120 operate sequentially, so that the object’s
motion attitude adjusting mechanisms 100 can sequentially
drive the objects to swing or roll while rotating.

[0229] The object’s motion attitude adjusting device 200
of the present embodiment is provided with a plurality of
object’s motion attitude adjusting mechanisms 100. A plu-
rality of objects on the object’s motion attitude adjusting
mechanisms 100 can swing or roll simultaneously or
sequentially, and can also rotate while swinging or rolling,
without need to separately providing the individual object’s
motion attitude adjusting mechanisms 100, providing an
extremely high integration.

[0230] It should be noted that the supporting component
130 is not directly, but indirectly driven by the fifth driving
component 220 to swing or roll. Similarly, the object carrier
140 is not directly, but indirectly driven by the fifth driving
component 220 to swing or roll and rotate at the same time.
For example, the fifth driving component 220 drives the
third driving component 120 to work, and the third driving
component 120 in turn drives the supporting component 130
to swing or roll. That is, the supporting component 130 is
indirectly driven by the fifth driving component 220. The
supporting component 130 in turn drives the object carrier
140 to swing or roll, and as the object carrier 140 swings or
rolls, the fourth driving component 150 drives the object
carrier 140 to rotate simultaneously, which also indicates
that the object carrier 140 is indirectly driven by the fifth
driving component 220.
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[0231] Embodiment 15

[0232] Referring to FIG. 18, on the basis of the fourteenth
embodiment, the fifth driving component 220 of the fifteenth
embodiment has a third driving wheel 221;

[0233] The third driving component 120 is a driven wheel
or a driven wheel set connected to the third driving wheel
221 and the respective supporting component 130 in a
transmission manner, respectively.

[0234] The first driving wheel 320 drives the third driven
wheel to rotate. As the third driving wheel 221 is a stationary
wheel and keeps stationary, the driven wheel or the driven
wheel set connected with the third driving wheel 221 rotates.
The driven wheel or the driven wheel set drives the sup-
porting component of the respective object’s motion attitude
adjusting mechanism 100 to swing or roll, and drives the
respective object carrier 140 to rotate while swinging or
rolling along with the respective supporting component 130.
[0235] In the case where the third driving component 120
is a driven wheel connected with the third driving wheel 221
and the respective supporting component 130 in a transmis-
sion manner, respectively, the third driving wheel 221 can
rotate to drive the driven wheel to rotate, and the driven
wheel in turn drives the supporting component 130 to swing
or roll. The third driving wheel 221 can be an external gear.
The third driving wheel 221 is disposed at the centre position
of'the driven wheels of the object’s motion attitude adjusting
mechanisms 100 and meshed with the driven wheels, so that
when the third driving wheel 221 rotates, it can drive the
driven wheels to rotate simultaneously or sequentially.
[0236] Alternatively, referring to FIG. 19, the third driving
wheel 221 can also be an internal gear. The third driving
wheel 221 surrounds the driven wheels of the object’s
motion attitude adjusting mechanisms 100, and is meshed
with the driven wheels. The central shafts of the driven
wheels are connected by a central hinge 123. Under an
external force, the central hinge 123 rotates while the third
driving wheel 221 is stationary, and the central hinge 123
simultaneously or sequentially rotates the driven wheels.
[0237] Referring to FIG. 8, in the case where the third
driving component 120 is a driven wheel set connected with
the third driving wheel 221 and the respective supporting
component 130 in a transmission manner, respectively, the
driven wheel set includes a horizontally disposed horizontal
wheel 121 and a vertically disposed vertical wheel 122
meshed with each other. The third driving wheel 221 drives
the horizontal wheel 121 to rotate, the horizontal wheel 121
drives the vertical wheel 122 to rotate, and the vertical wheel
122 in turn drives the supporting component 130 to swing or
roll. As the supporting component 130 needs a certain
motion space while swinging or rolling, the vertically dis-
posed vertical wheel 122 is provided to enlarge the motion
space of the supporting component 130, in order to ensure
that the supporting component 130 can swing or roll
smoothly and completely. The third driving wheel 221 can
be an external gear. The third driving wheel 221 is disposed
at a centre of the horizontal wheels 121 of the object’s
motion attitude adjusting mechanisms 100 and meshed with
the horizontal wheels 121. The horizontal wheels 121 can be
driven to rotate simultaneously or in turn when the third
driving wheel 221 rotates, and the horizontal wheels 121 in
turn drive the vertical wheels 122 to rotate.

[0238] Alternatively, referring to FIG. 19, the third driving
wheel 221 can be an internal gear. The third driving wheel
221 is disposed at the outer peripheries of the horizontal
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wheels 121 of the object’s motion attitude adjusting mecha-
nisms 100, and meshes with the horizontal wheels 121. The
central shafts of the horizontal wheels are connected by a
central hinge 123. Under an external force, the central hinge
123 rotates while the third driving wheel 221 is stationary,
the central hinge 123 drives the horizontal wheels 121 to
rotate simultaneously or sequentially, and the horizontal
wheels 121 drive the vertical wheels 122 to rotate.

[0239] In this embodiment, in the case where the third
driving wheel 221 is a gear with gear teeth close to each
other, the third driving components 120 can be driven by the
gear simultaneously when the gear rotates. In the case where
the gear is provided with gear teeth with intervals therebe-
tween, the third driving components 120 are sequentially
driven by the gear when the gear rotates. In the case where
the third driving wheel 221 is a friction wheel with the same
friction coefficient on different portions, and the friction
generated between the third driving wheel 221 and the third
driving component 120 is sufficient to drive the third driving
component 120, the third driving components 120 can be
driven by the friction wheel simultaneously when the fric-
tion wheel rotates. In the case where the friction wheel has
different friction coefficients on different portions, and the
friction coeflicients of some friction surfaces are set to 0 or
close to 0 so that said friction surfaces cannot drive the third
driving component 120, the third driving component 120 are
sequentially driven by the friction wheel when the friction
wheel rotates.

[0240] In the case where the third driving wheel 221
drives the third driving components 120 sequentially, and
the third driving wheel 221 is a half-gear or a fan-shaped
gear, when the third driving wheel 221 rotates, the third
driving components 120 in contact with the third driving
wheel 221 can rotate, so that the third driving components
120 can be driven sequentially. In this case, the third driving
wheel 221 should be much larger than the third driving
component 120. Otherwise, when the third driving wheel
221 comes into contact with the third driven wheel and then
moves away from the third driving component 120, the third
driving component 120 cannot drive the supporting compo-
nent 130 to swing or roll completely. Further, when the third
driving component 120 drives the supporting component
130 to roll, the transmission ratio between the third driving
wheel 221 and the third driving component 120 will also
affect the smooth roll. If the transmission ratio is great, the
third driving component 120 will suffer a greater force, so
that the supporting component 130 can be rolled in a
complete circle.

[0241] Embodiment 16

[0242] Referring to FIG. 18, on the basis of the fifteenth
embodiment, the driven wheel set of the sixteenth embodi-
ment includes:

[0243] a primary driven wheel 1211 connected to the
supporting component 130 in a transmission manner,
and

[0244] a secondary driven wheel 1212 connected to the

third driving wheel 221 in a transmission manner.

[0245] The primary driven wheel 1211 and the secondary
driven wheel 1212 serve as the horizontal wheel 121 as
described in the fifteenth embodiment.

[0246] The primary driven wheel 1211 and the secondary
driven wheel 1212 are connected through a fixing shaft, so
that the two driven wheels are coaxially arranged, and when
the secondary driven wheel 1212 rotates, the primary driven
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wheel 1211 can be driven to rotate. Alternatively, the pri-
mary driven wheel 1211 and the secondary driven wheel
1212 are disposed non-coaxially, but the two driven wheels
are connected to each other, and when the secondary driven
wheel 1212 rotates, it will drive the primary driven wheel
1211 to rotate. The coaxial arrangement of the primary
driven wheel 1211 and the secondary driven wheel 1212 can
save more space and have better integration than the non-
coaxial arrangement.

[0247] When the third driving wheel 221 drives the sec-
ondary driven wheel 1212 to rotate, the secondary driven
wheel 1212 drives the primary driven wheel 1211 to rotate,
and the primary driven wheel 1211 drives the supporting
component 130 to swing or roll. Specifically, the primary
driven wheel 1211 is connected with the second driven
wheel 132 of the ninth embodiment in a transmission
manner. When the primary driven wheel 1211 rotates, it will
drive the second driven wheel 132 to rotate, so that the
supporter 131 can swing or roll.

[0248] In this embodiment, the primary driven wheel 1211
and the secondary driven wheel 1212 are both gears. It can
also be conceived that the primary driven wheel 1211 and
the secondary driven wheel 1212 are both friction wheels.
[0249] In this embodiment, the third driving wheel 221
and the secondary driven wheel 1212 are located in the same
plane, and the secondary driven wheel 1212 and the primary
driven wheel 1211 are located in the same plane or hori-
zontal planes. The primary driven wheel 1211 and the
second driven wheel 132 are perpendicular to each other, so
that the power transmission direction can be changed (i.e.,
from horizontal to vertical). Further, through the arrange-
ment of the primary driven wheel 1211 and the secondary
driven wheel 1212, the primary driven wheel 1211 and the
secondary driven wheel 1212 can be individually and dif-
ferentially designed in transmission ratio, so that the power
transmission ratio can be changed, in order to ensure that all
wheels can work smoothly.

[0250] In the above embodiments, the principle of con-
trolling the opening of the object carrier 140 to face upward
is described in detail herein.

[0251] Referring to FIG. 20, A represents the turntable, B
represents the first driving wheel, C represents the third
driven wheel, D represents the first driving wheel, E1
represents the secondary driven wheel, E2 represents the
primary driven wheel, F represents the vertical wheel, and G
represents the second driven wheel.

[0252] B, C, D, E1, E2, F and G are all gears.

[0253] When A moves, the above gears can be simplified
in model as shown in FIG. 21.

[0254] When two gears mesh with each other, the instan-
taneous linear velocities of the two gears are equal at the
meshed portions. When the B and C gears mesh with each
other, C is a planetary gear which has both a rotation speed
Qcl and a revolution speed Qc2=Ca, wherein:

[0255] (a) B and C transmission: Qa*Rb=Qc1*Rc,
which means that the circumferential distance traveled
by C along the circumference of B for revolution is
equal to the distance traveled by C for rotation.

[0256] (b) D and E1 transmission: Qcl1*Rd=Qel*Rel,
the circumferential distance traveled by disc E1 along
the circumference of the gear D is equal to the distance
traveled by the disc E1 for rotation, and the angular
velocity of the E1 for revolution is equal to €cl.

Sep. 21, 2023

[0257] (c¢) E2 and F transmission: Qel*Re2=Qf*Rf,
where E and F only consider the angular velocities Qel and
Qf for rotation.

[0258] (d) F and G transmission: Qf*R{=Qg*Rg, where F
and G only consider the angular velocities Qf and Qg for
rotation.

[0259] From the above formulas (a)-(d), the transmission
ratio for revolution is I1=Qg/Qa=(Rf*Re2*Rb*Rd)/
(Rf*Rel*Rg*Re)/(Z1*Ze2*Zb* ZA)/(Z1*Zel ¥ Zg* Zc).
[0260] It can be concluded that the transmission ratio
11=Qg/Qa=multiple of the number of the object’s motion
attitude adjusting devices 200. As long as this condition is
satisfied, it can be ensured that each time A revolves by an
angle, the object carrier 140 of each object’s motion attitude
adjusting device 200 faces vertically upward.

[0261] If six object’s motion attitude adjusting devices
200 are provided, I1 must be a multiple of 6. If 11 is equal
to 6, A rotates an angle of Y% circumference, G rotates a
complete circumference, and the object carrier 140 will still
face vertically upward.

[0262] When B moves, the above gears can be simplified
in model as shown in FIG. 22.

[0263] The formulas can be formulated as:

[0264] (a) Qcl*Rd=Qel*Rel, the circumferential dis-
tance traveled by E1 along the circumference of D for
revolution is equal to the distance traveled by E1 for
rotation, and the angular velocity of E1 for revolution
is equal to Qcl.

[0265] (b) E2 and F transmission: Qel*Re2=Qf*Rf,
where E and F only consider the angular velocities Qel
and Qf for rotation.

[0266] (c)F and G transmission: Qf*Rf=Qg*Rg, where
F and G only consider angular velocities Qf and Qg for
rotation.

[0267] From the above formulas (a)-(c), the transmission
ratio for rotation is:

D=Qcl=(Rf*Re2*Rd)/(Rf*Rel *Rg)/(Zf* Ze2* Zd)/

(Zf*Zel*Zg).
[0268] If Zf in the formula is divided, the formula can be
simplified to:
[0269] Transmission ratio 12=(Ze2*7d)/(Zel*Zg).
[0270] In the formula, the transmission ratio 12 for rota-

tion must be equal to an integral multiple of the number of
the object’s motion attitude adjusting mechanisms 100.
[0271] If three object’s motion attitude adjusting mecha-
nisms 100 are provided, each object’s motion attitude
adjusting mechanism 100 is provide with one object carrier
140, that is, 12 must be a multiple of 3, so that each time C
rotates to a station to transfer a different object carrier 140
to the puncturing and liquid filling position, the object
carrier 140 still faces vertically upward. From the transmis-
sion ratio for revolution, 11=I12*Zb/Zc can be obtained.
[0272] Here, it should be noted that W represents the
rotational angular velocity of the gear, the subscript g
represents G, and Wg represents the rotational angular
velocity of G. R represents the radius of the gear, the
subscript b represents B, and Rb represents the radius of B.
Z represents the number of gear teeth, the subscript g
represents G, and Zg represents the number of teeth of G.
[0273] Embodiment 17
[0274] This seventeenth embodiment provides a punctur-
ing, liquid filling and mixing system, which includes:

[0275] a frame;

[0276] a puncturing module;
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[0277] a liquid filling module; and
[0278] an object’s motion attitude adjusting apparatus
300 as described in Embodiments 1 to 16.

[0279] The puncturing module, the liquid filling module
and the object’s motion attitude adjusting apparatus 300 are
all arranged on the frame;
[0280] The object’s motion attitude adjusting apparatus
300 transfers the container to the puncturing and liquid
filling position, the puncturing module punctures the con-
tainer cover, the liquid filling module fills liquid to the
container, and the object’s motion attitude adjusting appa-
ratus 300 operates to mix the subjects in the container.
[0281] The puncturing module, the liquid filling module
and the object’s motion attitude adjusting apparatus 300 are
all arranged on the frame and are supported by the frame.
[0282] The puncturing, liquid filling and mixing system
can be used for mixing various subjects such as chemicals
and blood.
[0283] The working process of the puncturing, liquid
filling and mixing system is as follows:
[0284] The containers containing subjects are placed on
the object carriers 140. The first driving component 330
drives the turntable 310 to rotate, so as to drive the object’s
motion attitude adjusting devices 200 located on the turn-
table 310 to rotate, thereby adjusting the positions of the
object’s motion attitude adjusting devices 200. The second
driving component 340 drives the first driving wheel 320 to
rotate, so as to drive the object’s motion attitude adjusting
mechanisms 100 of the object’s motion attitude adjusting
devices 200 to rotate, thereby adjusting the positions of the
object’s motion attitude adjusting mechanisms 100.
[0285] After a certain object’s motion attitude adjusting
mechanism 100 reaches below the puncturing module, the
puncturing module punctures the container cover, and the
liquid filling module fills liquid to the container. Subse-
quently, the second driving component 340 continues to
drive the first driving wheel 320 to rotate to adjust the
positions of the object’s motion attitude adjusting mecha-
nisms 100, thereby repeating the puncturing and liquid
filling operation for the container on the next object’s
motion attitude adjusting mechanism 100.
[0286] After all the object’s motion attitude adjusting
mechanisms 100 on the object’s motion attitude adjusting
device 200 completes the puncturing and liquid filling
operation, the first driving component 330 continues to drive
the turntable 310 to rotate until the next object’s motion
attitude adjusting device 200 is driven to the puncturing and
liquid filling position.
[0287] During the rotation of the first driving wheel 320,
the object carrier 140 drives the container to rotate while
swinging or rolling, so that the subjects can be mixed.
[0288] Through this puncturing, liquid filling and mixing
system, batch and automatic mixing operation can be real-
ized, so as to solve the problems of low accuracy and low
efficiency of manual operation.
[0289] Specifically, the puncturing, liquid filling and mix-
ing system can be apply to redissolution equipment to
realize batch and automatic redissolution and mixing opera-
tion. Redissolution refers to that after the solvent is added to
the powder reagent such as frozen dry powder, the powder
reagent dissolves into the previous solution state. In order to
preserve certain protein substances for a long period of time,
for example, a factory will freeze-dry the protein substances
into a powder form and store them in a glass bottle. In use,
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add a solvent to the freeze-dried protein substances in the
powder form, causing the protein substances to dissolve into
the previous state.

[0290] Further, the puncturing, liquid filling and mixing
system includes a temperature control module which
includes a temperature detection sub-module, a temperature
adjustment sub-module and a temperature control sub-mod-
ule. The temperature control sub-module is connected with
the temperature detection sub-module and the temperature
adjustment sub-module, respectively. Under the control of
the temperature control sub-module, the temperature detec-
tion sub-module detects the actual temperature of the object
carrier 140 (or directly detects the temperature of the object
on the object carrier 140). Comparing the actual temperature
with the preset temperature, the temperature adjustment
sub-module is controlled to adjust the temperature of the
object carrier 140 according to the comparison result (or
directly adjust the temperature of the object on the object
carrier 140). For example, provided that the preset tempera-
ture is 24° C., if the temperature detection sub-module
detects that the temperature of the object carrier 140 is 22°
C., the temperature adjustment sub-module adjusts the tem-
perature of the object carrier 140 so that the temperature of
the object carrier 140 increases to 24° C., in such a way that
the temperature control module can maintain the object
carrier 140 (or the object on the object carrier 140) at an
appropriate temperature, thereby ensuring the mixing effect.
[0291] In this embodiment, the temperature adjustment
sub-module can be a heating wire disposed at the periphery
of the object’s motion attitude adjusting mechanism 100.
The temperature is adjusted by the heating effect of the
heating wire. Alternatively, the temperature adjustment sub-
module can be an electric hair dryer arranged beside the
turntable 310, and the temperature can be adjusted by the
electric hair dryer.

[0292] In this embodiment, the puncturing module and the
liquid filling module are not specifically limited. Mechanical
modules capable of automatically puncturing the container
and automatically filling liquid to the container fall within
the protection scope of the present invention.

[0293] In all of the above-mentioned embodiments, where
“rotate” is described, either rotating in a complete circle or
in a semi-circle falls within the protection scope of the
present invention. Further, where “wheel” is described, such
as a driving wheel, a driven wheel, or the like, either the
wheel in the form of a complete circle or the wheel in the
form of an incomplete circle such as a semi-circle wheel
falls within the protection scope of the present invention.
[0294] The above embodiments are merely preferred
embodiments of the present invention and are not intended
to limit the present invention. Any modification, equivalent
substitution, improvement, etc. made within the spirit and
principle of the present invention, should fall in the scope of
protection of the present invention.

What is claimed is:

1. An object’s motion attitude adjusting apparatus, com-

prising:

a turntable;

a plurality of object’s motion attitude adjusting devices
provided on the turntable, the object’s motion attitude
adjusting device comprising a base and a plurality of
object’s motion attitude adjusting mechanisms pro-
vided on the base;
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a first driving wheel connected with each of the object’s
motion attitude adjusting mechanisms in a transmission
manner;

a first driving component connected with the turntable for
driving the turntable; and

a second driving component connected with the first
driving wheel for driving the first driving wheel;

wherein when the first driving component is in operation,
driven by the first driving component, the turntable
rotates to drive the object’s motion attitude adjusting
devices to move circumferentially around an axis of the
turntable; and

when the second driving component is in operation,
driven by the second driving component, the first
driving wheel rotates to drive the object’s motion
attitude adjusting mechanisms to move circumferen-
tially around axes of the respective bases and to adjust
the motion attitudes thereof.

2. The object’s motion attitude adjusting apparatus
according to claim 1, wherein the first driving component
comprises:

a first transmission shaft; and

a first power output component connected with the first
transmission shaft.

3. The object’s motion attitude adjusting apparatus
according to claim 2, wherein the second driving component
comprises:

a second transmission shaft connected with the first

driving wheel; and

a second power output component connected with the

second transmission shaft.

4. The object’s motion attitude adjusting apparatus
according to claim 3, wherein the first power output com-
ponent comprises a first motor connected with the first
transmission shaft, a first wheel provided on the first trans-
mission shaft, and a second wheel meshed with the first
wheel and provided on the second transmission shaft
through a bearing, and wherein the second wheel is fixedly
connected with the turntable; and the second power output
component comprises a second motor connected with the
second transmission shaft.

5. The object’s motion attitude adjusting apparatus
according to claim 1, wherein the object’s motion attitude
adjusting mechanism comprises:

a frame;

a third driving component;

a supporting component provided on the frame and con-
nected with the third driving component in a transmis-
sion manner;

an object carrier provided on the supporting component
and movable relative to the supporting component; and

a fourth driving component provided on the frame and
connected with the object carrier in a transmission
manner;

wherein when the third driving component drives the
supporting component to swing or roll, the object
carrier swings or rolls along with the supporting com-
ponent while being rotated by the fourth driving com-
ponent.

6. The object’s motion attitude adjusting apparatus

according to claim 5, wherein the object carrier comprises:
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an object carrying portion; and

a first driven wheel provided on the object carrying
portion and connected with the fourth driving compo-
nent in a transmission manner;

wherein the object carrying portion is provided with at
least one object receiving space.

7. The object’s motion attitude adjusting apparatus
according to claim 6, wherein the fourth driving component
is a second driving wheel connected with the first driven
wheel in a transmission manner.

8. The object’s motion attitude adjusting apparatus
according to claim 7, wherein the second driving wheel is a
static wheel, and the static wheel is fixed on the frame.

9. The object’s motion attitude adjusting apparatus
according to claim 6, wherein the supporting component
comprises:

a supporter rotatably assembled with the object carrying
portion for driving the object carrying portion to swing
or roll, and

a second driven wheel provided on the supporter and
connected with the third driving component in a trans-
mission manner.

10. The object’s motion attitude adjusting apparatus
according to claim 9, wherein the second driven wheel is a
gear, and a rotational angular velocity ratio of the second
driven wheel to the turntable is in a multiple relationship
with the number of the object’s motion attitude adjusting
devices.

11. The object’s motion attitude adjusting apparatus
according to claim 9, wherein the second driven wheel and
the first driving wheel are both gears, and a rotational
angular velocity ratio of the second driven wheel to the first
driving wheel is in a multiple relationship with the number
of the object’s motion attitude adjusting mechanisms.

12. The object’s motion attitude adjusting apparatus
according to claim 9, wherein the first driven wheel is
fixedly fitted to an outer periphery of the object carrying
portion; and

the object carrying portion is inserted in the supporter and
limited by and rotatably engaged with the supporter.

13. The object’s motion attitude adjusting apparatus
according to claim 5, wherein the frame comprises:

two support columns; wherein

the supporting component is connected with the two
support columns through shaft(s).

14. The object’s motion attitude adjusting apparatus
according to claim 5, wherein the object’s motion attitude
adjusting device further comprises:

a fifth driving component provided on the base and

connected with the third driving component of each of
the object’s motion attitude adjusting mechanisms in a
transmission manner, and

a third driven wheel fixed below the base and connected
with the first driving wheel in a transmission manner;

wherein the first driving wheel is configured to drive the
third driven wheel to rotate, thereby driving the fifth
driving component to operate; the fifth driving com-
ponent is configured to drive the respective third driv-
ing components to operate simultaneously or sequen-
tially; the third driving component is configured to
drive the supporting component of the respective
object’s motion attitude adjusting mechanism to swing
or roll, and drive the respective object carrying portion
to rotate while swinging or rolling with the respective
supporting component.
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15. The object’s motion attitude adjusting apparatus
according to claim 14, wherein the fifth driving component
has a third driving wheel; and

the third driving component is a driven wheel or a driven

wheel set connected with the third driving wheel and
the respective supporting component in a transmission
manner, respectively.

16. The object’s motion attitude adjusting apparatus
according to claim 15, wherein the driven wheel set com-
prises:

a primary driven wheel connected with the supporting

component in a transmission manner, and

a secondary driven wheel connected with the third driving

wheel in a transmission manner.

17. A puncturing and fluid filling and mixing system,
comprising:

a frame;

a puncturing module;

a fluid filling module; and

the object’s motion attitude adjusting apparatus according

to claim 1; wherein the puncturing module, the liquid
filling module and the object’s motion attitude adjust-
ing apparatus are all provided on the frame; and

the object’s motion attitude adjusting apparatus is con-

figured to transfer a container to a puncturing and liquid
filling position, the puncturing module is configured to
puncture a cover of the container, the liquid filling
module is configured to fill liquid to the container, and
the object’s motion attitude adjusting apparatus is con-
figured to operate to mix contents of the container.

#* #* #* #* #*



