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(54) HIGH-SPEED BUBBLE CAP BOXING INTEGRATED MACHINE

(57) The present disclosure provides a high-speed
blister cartoning integrated machine compatible with blis-
ters of different specifications. The high-speed blister car-
toning integrated machine includes a blister packaging
machine and a cartoning machine, where the blister
packaging machine includes a blister trimming device
and a discharging grid conveyor device; the cartoning
machine includes a feeding grid conveyor device; a syn-
chronous spacing-changing conveyor device is provided
in front of the discharging grid conveyor device; the syn-
chronous spacing-changing conveyor device is provided

side by side with the feeding grid conveyor device; a blis-
ter discharging transfer manipulator is provided above
the discharging grid conveyor device; and a blister feed-
ing transfer manipulator is provided above the feeding
grid conveyor device. The high-speed blister cartoning
integrated machine can greatly improve the linkage pro-
duction efficiency between the blister packaging machine
and the cartoning machine and solves the problem of
hard matching between blister packaging and cartoning
in a specification change.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a machine for
packaging a medical article, and in particular, to a high-
speed blister cartoning integrated machine.

BACKGROUND

[0002] In pharmaceutical packaging and packaging
technological process, and particularly in linkage pack-
aging from blister packaging to cartoning for liquid prep-
arations (prefilled syringes, penicillin bottles, and am-
poule bottles), how to realize high-speed integrated link-
age operation between the preceding blister packaging
machine (for blister forming and packaging) and the fol-
lowing cartoning machine (for blister cartoning) in a rel-
atively compact pharmaceutical packaging workshop
has become a technical problem to the current core proc-
ess in the pharmaceutical packaging industry. According
to original solutions, plastic blister supports packaged by
a blister packaging machine are conveyed to a hopper
of a cartoning machine through a conveyor belt or to a
feeding station of the cartoning machine through a con-
veyor chain. For the former method combined with the
conveyor belt and the hopper, the plastic blister supports
are conveyed forward by a frictional force of the conveyor
belt. In this process, the plastic blister supports have a
slipping phenomenon on the conveyor belt. Particularly
in the high-speed conveying process, due to the frictional
force and inertial slipping, the plastic blister supports can-
not accurately enter the feeding region of the hopper in
the cartoning machine. Hence, large-scale synchronous
linkage integrated packaging cannot be effectively real-
ized. For the latter method using the conveyor chain, the
conveyor chain usually uses a synchronous belt as a
conveying base material. Stops are equidistantly provid-
ed on a surface of the synchronous belt to form the an-
nular conveyor chain. In case of a specification change
in the preceding blister packaging, after a production
batch and a packaging specification are changed, spac-
ings between the plastic blister supports packaged by
the blister packaging machine are not always the same,
and the number of trimmed blister plastic supports also
changes with an actual size of medicines, such that the
whole conveyor chain is to be replaced. Moreover, the
conventional conveyor chain using the synchronous belt
that is difficult to be replaced needs to be calibrated for
its origin in each replacement. This is inconvenient for
the large-scale synchronous integrated linkage produc-
tion in the pharmaceutical packaging and hardly adapt-
able to the integrated linkage packaging technological
process in the whole pharmaceutical industry.

SUMMARY

[0003] In view of shortages in the prior art, the present

disclosure provides a high-speed blister cartoning inte-
grated machine capable of being compatible with blisters
of different specifications.
[0004] A high-speed blister cartoning integrated ma-
chine includes a blister packaging machine and a car-
toning machine, where the blister packaging machine in-
cludes a blister trimming device and a discharging grid
conveyor device; the cartoning machine includes a feed-
ing grid conveyor device; a synchronous spacing-chang-
ing conveyor device is provided in front of the discharging
grid conveyor device; the synchronous spacing-chang-
ing conveyor device is provided side by side with the
feeding grid conveyor device; a blister discharging trans-
fer manipulator for transferring blisters on the discharging
grid conveyor device to the synchronous spacing-chang-
ing conveyor device is provided above the discharging
grid conveyor device; the blister discharging transfer ma-
nipulator includes a discharging vacuum nozzle; a blister
feeding transfer manipulator for transferring blisters on
the synchronous spacing-changing conveyor device to
the feeding grid conveyor device is provided above the
feeding grid conveyor device; the blister feeding transfer
manipulator includes a feeding vacuum nozzle; the syn-
chronous spacing-changing conveyor device includes a
base; a first slideway and a second slideway are provided
side by side on the base; a plurality of first sliding seats
are slidably provided on the first slideway; a first tray is
provided on each of the first sliding seats; a plurality of
second sliding seats are slidably provided on the second
slideway; a second tray is provided on each of the second
sliding seats; the first sliding seat is connected to a hinge
shaft; two cross-connecting rods are hinged crosswise
on the hinge shaft; the second sliding seat is connected
to a hinge shaft; two cross-connecting rods are hinged
crosswise on the hinge shaft; cross-connecting rods on
two adjacent first sliding seat and second sliding seat are
hinged crosswise in one-to-one correspondence; one of
the first sliding seats is connected to a first transmission
belt; the first transmission belt is in transmission connec-
tion with a first power source; one of the second sliding
seats is connected to a second transmission belt; and
the second transmission belt is in transmission connec-
tion with a second power source.
[0005] A first supporting seat is provided on the first
sliding seat; the first tray is provided on the first supporting
seat; a first locating pin is provided on the first supporting
seat; a first locating hole for allowing the first locating pin
to insert into is formed in the first tray; a second supporting
seat is provided on the second sliding seat; the second
tray is provided on the second supporting seat; a second
locating pin is provided on the second supporting seat;
and a second locating hole for allowing the second lo-
cating pin to insert into is formed in the second tray.
[0006] A first locating fixture is provided on the first
supporting seat; a first locating groove for allowing the
first locating fixture to enter is formed at a bottom of the
first tray; a second locating fixture is provided on the sec-
ond supporting seat; and a second locating groove for
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allowing the second locating fixture to enter is formed at
a bottom of the second tray.
[0007] The feeding grid conveyor device includes a
conveyor rack, a grid plate, first pushing plates, a first
pushing plate transmission mechanism, and a pushing
power source; the grid plate is provided with a feeding
channel; the first pushing plates each are provided with
a pushing portion capable of being located in the feeding
channel; the first pushing plate transmission mechanism
includes a first conveyor belt; the first pushing plates are
connected to the first conveyor belt; the first conveyor
belt is in transmission connection with the pushing power
source; the feeding grid conveyor device includes second
pushing plates and a second pushing plate transmission
mechanism; the second pushing plates and the first
pushing plates are arranged at intervals; the second
pushing plates each are provided with a pushing portion
capable of being located in the feeding channel; the sec-
ond pushing plate transmission mechanism includes a
second conveyor belt; the second conveyor belt is pro-
vided side by side with the first conveyor belt; the second
pushing plates are connected to the second conveyor
belt; and the second conveyor belt is in transmission con-
nection with the pushing power source.
[0008] An end of each of the second pushing plates
and the first pushing plates is connected to a roller, and
a roller walkway for allowing the roller to walk is provided
on the conveyor rack.
[0009] The discharging vacuum nozzle of the blister
discharging transfer manipulator is provided on a rotating
power source.
[0010] The blister trimming device is located above the
discharging grid conveyor device; the blister trimming de-
vice includes a mounting rack, a concave trimming die,
a convex trimming die, and a trimming power source; the
convex trimming die is provided on the mounting frame;
the concave trimming die is located below the convex
trimming die; the concave trimming die is connected to
a die supporting plate; the die supporting plate is con-
nected to a lower end of a lifting guide post; the lifting
guide post is slidably provided on the mounting frame;
an upper end of the lifting guide post is connected to a
lifting seat; the lifting seat is in transmission connection
with the trimming power source; a vertical slideway is
provided on the mounting rack; a sliding plate is slidably
provided on the vertical slideway; the sliding plate is in
transmission connection with a blanking power source
for driving the sliding plate to move on the vertical slide-
way; the sliding plate is connected to a vacuum absorp-
tion die; a vacuum suction rod is provided on the vacuum
absorption die; the convex trimming die is provided with
a convex die hole for allowing the vacuum suction rod to
pass through; the concave trimming die is provided with
a concave die hole for allowing the convex trimming die
to enter and allowing the vacuum suction rod to pass
through; and the die supporting plate is provided with a
supporting plate hole for allowing the vacuum suction rod
to pass through.

[0011] The convex trimming die is connected to a die
clamping guide post; the concave trimming die is con-
nected to a guide sleeve; the die clamping guide post is
located in the guide sleeve; a lower locking member is
provided at one side of the concave trimming die; the
lower locking member is provided with a locking groove;
and a side edge of the concave trimming die and a side
edge of the die supporting plate are located in the locking
groove of the lower locking member.
[0012] A horizontal clamping groove is formed in the
mounting rack; a side edge of the convex trimming die
can enter the horizontal clamping groove of the mounting
rack; the horizontal clamping groove is provided with an
upper locking member; an upper bolt is provided on the
mounting rack; the upper bolt is threadedly connected to
the upper locking member; and the upper locking mem-
ber can fix the convex trimming die in the horizontal
clamping groove.
[0013] The trimming power source is in transmission
connection with an eccentric shaft; an eccentric portion
of the eccentric shaft is hinged to one end of a connecting
rod; the other end of the connecting rod is hinged to a
connecting rod shaft; and the connecting rod shaft is
hinged to a supporting seat on the lifting seat.
[0014] The high-speed blister cartoning integrated ma-
chine provided by the present disclosure can greatly im-
prove the linkage production efficiency between the blis-
ter packaging machine and the cartoning machine and
solves the problem of hard matching between blister
packaging and cartoning in a specification change.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a top view of a whole blister cartoning inte-
grated machine according to the present disclosure;
FIG. 2 is a partial schematic view of a blister carton-
ing integrated machine according to the present dis-
closure;
FIG. 3 is a partial front view of a blister cartoning
integrated machine according to the present disclo-
sure;
FIG. 4 is a stereoscopic view of a synchronous spac-
ing-changing conveyor device;
FIG. 5 is a front view of a synchronous spacing-
changing conveyor device;
FIG. 6 is an exploded view of a synchronous spacing-
changing conveyor device;
FIG. 7 illustrates a spacing changing process of a
synchronous spacing-changing conveyor device (a
top view);
FIG. 8 illustrates a spacing changing process of a
synchronous spacing-changing conveyor device (an
internal structure);
FIG. 9 illustrates a process of blisters from a blister
packaging machine to a synchronous spacing-
changing conveyor device and then to a cartoning

3 4 



EP 4 261 142 A1

4

5

10

15

20

25

30

35

40

45

50

55

machine;
FIG. 10 is a stereoscopic view of a discharging grid
conveyor device;
FIG. 11 is a partial enlarged view of D in FIG. 10;
FIG. 12 illustrates positions of a blister trimming de-
vice and a discharging grid conveyor device;
FIG. 13 is a stereoscopic view according to the
present disclosure;
FIG. 14 is a section view 1 of a blister trimming de-
vice;
FIG. 15 is a section view 2 of a blister trimming de-
vice;
FIG. 16 is an internal structural schematic view of a
blister trimming device;
FIG. 17 is a rear view of a blister trimming device;
FIG. 18 illustrates a working principle of a blister trim-
ming device;
FIG. 19 is an exploded view of a blister trimming
device; and
FIG. 20 is a partial sectional view of a blister trimming
device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0016] As shown in FIGS. 1-3, a high-speed blister car-
toning integrated machine includes blister packaging ma-
chine 1 and cartoning machine 5. The blister packaging
machine 1 includes blister trimming device 10 and dis-
charging grid conveyor device 11. Packaged blisters C
trimmed by the blister trimming device 10 are placed into
the discharging grid conveyor device 11 and then con-
veyed out by the discharging grid conveyor device 11.
[0017] The cartoning machine 5 includes feeding grid
conveyor device 51. Packaged blisters are placed onto
the feeding grid conveyor device 51, and conveyed by
the feeding grid conveyor device 51 to a cartoning station
of the cartoning machine 5 for cartoning (carton packag-
ing).
[0018] The discharging grid conveyor device 11 has a
different grid spacing from the feeding grid conveyor de-
vice 51. For the sake of matching between the two de-
vices, synchronous spacing-changing conveyor device
3 is provided in front of the discharging grid conveyor
device 11. The synchronous spacing-changing conveyor
device 3 is provided side by side with the feeding grid
conveyor device 51. Blister discharging transfer manip-
ulator 2 for transferring blisters on the discharging grid
conveyor device 11 to the synchronous spacing-chang-
ing conveyor device 3 is provided above the discharging
grid conveyor device 11. The blister discharging transfer
manipulator 2 includes discharging vacuum nozzle 20.
Blister feeding transfer manipulator 4 for transferring blis-
ters on the synchronous spacing-changing conveyor de-
vice 3 to the feeding grid conveyor device 51 is provided
above the feeding grid conveyor device 51. The blister
feeding transfer manipulator 4 includes feeding vacuum
nozzle 40.
[0019] The high-speed blister cartoning integrated ma-

chine has the following working principle: Blisters are
conveyed out from the discharging grid conveyor device
11 of the blister packaging machine 1. The blister dis-
charging transfer manipulator 2 sucks the blisters C on
the discharging grid conveyor device 11 through the dis-
charging vacuum nozzle 20, and transfers them to the
synchronous spacing-changing conveyor device 3.
While moving forward, the synchronous spacing-chang-
ing conveyor device 3 changes a spacing between the
blisters (as shown in FIG. 7), until the spacing is the same
as the spacing of the feeding grid conveyor device 51.
The blister feeding transfer manipulator 4 sucks the blis-
ters on the synchronous spacing-changing conveyor de-
vice 3 through the feeding vacuum nozzle 40 and trans-
fers them to the feeding grid conveyor device 51. The
feeding grid conveyor device 51 transfers the blisters to
the cartoning station of the cartoning machine 5 for car-
toning. With the synchronous spacing-changing convey-
or device 3, the present disclosure can greatly improve
the linkage production efficiency between the blister
packaging machine 1 and the cartoning machine 5 and
solves the problem of hard matching between blister
packaging and cartoning in a specification change.
[0020] Both the blister packaging machine and the car-
toning machine are the prior art (refer to the patent ap-
plication No. 201520906465.3). The blister discharging
transfer manipulator is also the prior art (refer to the pat-
ent application No. 201910076327.X, in which the struc-
ture is the same, but the material to be transferred is
different). The blister feeding transfer manipulator is also
the prior art (refer to the patent application No.
202120863286.1). The high-speed blister cartoning in-
tegrated machine is novel for the synchronous spacing-
changing conveyor device and the linkage layout using
the synchronous spacing-changing conveyor device.
[0021] The following descriptions describe the struc-
ture and working principle of the synchronous spacing-
changing conveyor device 3.
[0022] As shown in FIG. 4, the synchronous spacing-
changing conveyor device 3 includes base 30. As shown
in FIG. 6, first slideway 301 and second slideway 302 are
provided side by side on the base 30. A plurality of first
sliding seats 311 are slidably provided on the first slide-
way 301. First tray 321 (the first tray 321 is provided with
a placement groove into which a blister can be placed)
is provided on each of the first sliding seats 311. A plu-
rality of second sliding seats 312 are slidably provided
on the second slideway 302. Second tray 322 (the second
tray 321 is provided with a placement groove into which
a blister can be placed) is provided on each of the second
sliding seats 312. The first sliding seat 311 is connected
to a hinge shaft. Two cross-connecting rods 31 are
hinged crosswise on the hinge shaft. The second sliding
seat 312 is also connected to a hinge shaft. Two cross-
connecting rods 31 are hinged crosswise on the hinge
shaft. Cross-connecting rods 31 on two adjacent first slid-
ing seat 311 and second sliding seat 312 are hinged
crosswise in one-to-one correspondence (to form a scis-
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sor-type structure). One of the first sliding seats 311 is
connected to first transmission belt 351. The first trans-
mission belt 351 is in transmission connection with first
power source 361. One of the second sliding seats 312
is connected to second transmission belt 352. As shown
in FIG. 4, the second transmission belt 352 is in trans-
mission connection with second power source 362.
[0023] The synchronous spacing-changing conveyor
device 3 has the following working principle: As shown
in FIG. 7 and FIG. 8, after blisters are placed onto the
first tray 321 and the second tray 322, the first power
source 361 drives the first transmission belt 351 to rotate.
Since one of the first sliding seats 311 is connected to
the first transmission belt 351, the first sliding seats 311
move on the first slideway 301. Likewise, the second
power source 362 drives the second transmission belt
352 to rotate. Since one of the second sliding seats 312
is connected to the second transmission belt 351, the
second sliding seats 312 move on the second slideway
302. The first sliding seats 311 are connected to the sec-
ond sliding seats 312 through the cross-connecting rods
31, so all of the first sliding seats 311 and all of the second
sliding seats 312 move. Meanwhile, by adjusting the out-
puts of the power sources, a certain difference is kept
between a transfer speed of the first transmission belt
351 and a transfer speed of the second transmission belt
351, and thus spacings between two adjacent ones of
the first sliding seats 311 and the second sliding seats
312 change equidistantly, as shown in FIG. 8. The blisters
have the same spacing as the following feeding grid con-
veyor device 5. After the blisters on the trays are taken
away, the transmission belts move reversely, and the
sliding seats are restored quickly for the next receiving.
The above process is repeated. With the synchronous
spacing-changing conveyor device 3, the preceding dis-
charging grid conveyor device 1 can be matched with the
following feeding grid conveyor device 5, no matter how
the specification of the discharging grid conveyor device
changes.
[0024] For the blisters of different specifications, differ-
ent trays are required. For the convenience of replace-
ment of the trays to place the blisters of different speci-
fications, as shown in FIG. 6, first supporting seat 331 is
provided on the first sliding seat 311. The first tray 321
is provided on the first supporting seat 311. First locating
pin 371 is provided on the first supporting seat 331. A
first locating hole for allowing the first locating pin 371 to
insert into is formed in the first tray 321. When the first
tray 321 is replaced necessarily, the first locating pin 371
is pulled out, and the first tray 321 is taken down, which
is very convenient. Likewise, second supporting seat is
provided on the second sliding seat 312. The second tray
is provided on the second supporting seat. A second lo-
cating pin is provided on the second supporting seat. A
second locating hole for allowing the second locating pin
to insert into is formed in the second tray. When the sec-
ond tray is replaced necessarily, the second locating pin
is pulled out, and the second tray is taken down, which

is very convenient.
[0025] To avoid rotation of the trays, first locating fix-
ture 341 is provided on the first supporting seat 321. A
first locating groove for allowing the first locating fixture
341 to enter is formed at a bottom of the first tray 321.
The first supporting seat 321 is clamped onto the first
locating fixture 341 through the first locating groove,
thereby preventing the rotation of the first tray 321. Like-
wise, the second supporting seat is connected to a sec-
ond locating fixture. A second locating groove for allowing
the second locating fixture to enter is formed at a bottom
of the second tray 322. The second tray 322 is clamped
onto the second locating fixture through the second lo-
cating groove, thereby preventing the rotation of the sec-
ond tray 322.
[0026] The discharging grid conveyor device 1 of the
blister packaging machine may use a common grid con-
veyor device. However, the present disclosure provides
a novel grid conveyor device. As shown in FIG. 10 and
FIG. 11, the discharging grid conveyor device 11 includes
conveyor rack A10, grid plate A15, first pushing plates
A11, a first pushing plate transmission mechanism, and
pushing power source A19. The grid plate A15 is provided
with feeding channel A150. The first pushing plates A15
each are provided with pushing portion A110 capable of
being located in the feeding channel A150. The first push-
ing plate transmission mechanism includes first conveyor
belt A13. The first pushing plates A11 are connected to
the first conveyor belt A13. The first conveyor belt A13
is in transmission connection with the pushing power
source A19. During operation, trimmed blisters C fall into
the feeding channel A150 of the grid plate A15. The push-
ing power source A19 drives the first conveyor belt A13
to move. Since the first pushing plates A11 are connected
to the first conveyor belt A13, the first conveyor belt A13
drives the first pushing plates A11 to move, and the push-
ing portions A110 of the first pushing plates A11 push
the blisters C to move forward.
[0027] For the blisters of different specifications, the
grid spacing of the discharging grid conveyor device 11
can also be adjusted as required, so as to realize a most
efficient output. The discharging grid conveyor device 11
in the present disclosure further includes second pushing
plates A12 and a second pushing plate transmission
mechanism. The second pushing plates A12 and the first
pushing plates A11 are arranged at intervals. The second
pushing plates A12 each are provided with a pushing
portion located in the feeding channel A150. The second
pushing plate transmission mechanism includes second
conveyor belt A14. The second conveyor belt A14 is pro-
vided side by side with the first conveyor belt A13. The
second pushing plates A12 are connected to the second
conveyor belt A14. The second conveyor belt A14 is in
transmission connection with the pushing power source
A19. The second pushing plate A12 has the same push-
ing principle as the first pushing plate A11, which is not
repeated herein. When the grid spacing is adjusted nec-
essarily, either or both of the first conveyor belt A13 and
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the second conveyor belt A14 are adjusted to change a
spacing between the first pushing plate A11 and the sec-
ond pushing plate A12, thereby conveying the blisters of
the different specifications.
[0028] To support the pushing plates, an end of each
of the second pushing plates A12 and the first pushing
plates A11 is connected to roller A16. Roller walkway
A17 for allowing the roller A16 to walk is provided on the
conveyor rack A10. While the pushing plates move, the
rollers A16 walk on the roller walkway A17 of the con-
veyor rack A10, thereby supporting the pushing plates
and making the pushing plates walk more stably.
[0029] As shown in FIG. 9, the discharging vacuum
nozzle 20 of the blister discharging transfer manipulator
2 is provided on a rotating power source, such that the
blisters from the discharging grid conveyor device 11 to
the synchronous spacing-changing conveyor device 3
are rotated by 90°, and the transverse blisters are placed
longitudinally to meet requirements on cartoning posi-
tions. With the rotating power source, the discharging
vacuum nozzle 20 is rotated by 90° in movement. The
manipulator is rotated when there are many blisters in a
longitudinal direction. In case of a small number of blisters
in the longitudinal direction, the manipulator is unneces-
sarily rotated. In addition, the blister feeding transfer ma-
nipulator 4 can track blister suction and placement, such
that the synchronous spacing-changing conveyor device
3 and the feeding grid conveyor device 51 realize con-
tinuous conveyance to improve the packaging efficiency.
[0030] As shown in FIG. 12, the blister trimming device
10 continuously trims blisters on a blister card and places
the blisters onto the discharging grid conveyor device 11.
The blisters are conveyed forward by the discharging grid
conveyor device 11.
[0031] The existing blister trimming device includes a
convex trimming die, a concave trimming die, and a trim-
ming power source. With the trimming power source, the
convex trimming die and the concave trimming die are
clamped to continuously trim the blisters from the blister
card. The blisters fall onto the grid conveyor device and
are continuously conveyed forward by the grid conveyor
device. However, due to a certain drop between the blis-
ter trimming point and the grid conveyor device, the di-
rectly falling blisters may be bounced up, and cannot ac-
curately enter grids of the grid conveyor device to affect
subsequent normal operation.
[0032] In view of the above problem, the present dis-
closure provides a novel blister trimming device 10. As
shown in FIG. 13 and FIG. 14, the novel blister trimming
device 10 includes mounting rack B1, concave trimming
die B2, convex trimming die B3, and trimming power
source B4. The convex trimming die B3 is provided on
the mounting frame B1. The concave trimming die B2 is
located below the convex trimming die B3. In order to
drive the concave trimming die B2 to move up and down,
the concave trimming die B2 is connected to die support-
ing plate B5. The die supporting plate B5 is connected
to a lower end of lifting guide post B6. The lifting guide

post B6 is slidably provided on the mounting frame B1.
An upper end of the lifting guide post B6 is connected to
lifting seat B7. The lifting seat 7 is in transmission con-
nection with the trimming power source B4. With the trim-
ming power source B4, the lifting seat B7 drives the die
supporting plate B5 through the lifting guide post B6 to
move up and down. The concave trimming die B2 con-
nected to the die supporting plate B5 also moves up and
down. The concave trimming die B2 is clamped with the
convex trimming die B3 for trimming when moving up.
The concave trimming die B2 is split with the convex trim-
ming die B3 when moving down.
[0033] As shown in FIG. 15 and FIG. 16, vertical slide-
way B8 is provided on the mounting rack B1. Sliding plate
B9 is slidably provided on the vertical slideway B8. The
sliding plate B9 is in transmission connection with blank-
ing power source B10 for driving the sliding plate B9 to
move on the vertical slideway B8. With the blanking pow-
er source B10, the sliding plate B9 moves up and down.
The sliding plate B9 is connected to vacuum absorption
die B11 (the vacuum absorption die B11 is the prior art).
Vacuum suction rod B 12 is provided on the vacuum ab-
sorption die B11 (a gas path is provided in the vacuum
absorption die B11. The vacuum suction rod B12 is con-
nected to the gas path). The convex trimming die B3 is
provided with convex die hole B30 for allowing the vac-
uum suction rod B12 to pass through (only in this way
can a blister be sucked from a front side). The concave
trimming die B2 is provided with concave die hole B20
for allowing the convex trimming die B3 to enter and al-
lowing the vacuum suction rod B12 to pass through. The
die supporting plate B5 is provided with supporting plate
hole B50 for allowing the vacuum suction rod B12 to pass
through. As shown in FIG. 18, in response to trimming
of the concave trimming die B2 and the convex trimming
die B3, the vacuum suction rod B 12 sucks the blister.
Upon completion of the trimming of the concave trimming
die B2 and the convex trimming die B3, the blanking pow-
er source B10 drives the sliding plate B9 to move down.
In this way, the vacuum suction rod B12 takes along the
blister to pass through the concave die hole B20 of the
concave trimming die B2 and the supporting plate hole
B50 of the die supporting plate B5, and places the blister
onto the discharging grid conveyor device 11 thereunder.
Since the vacuum suction rod B12 sucks the blister and
places it down, the blister can stably enter a grid of the
discharging grid conveyor device 11.
[0034] For the sake of the accurate die clamping, the
convex trimming die B3 is connected to die clamping
guide post B30. The concave trimming die B2 is connect-
ed to guide sleeve B25. The die clamping guide post B30
is located in the guide sleeve B25. Under the guidance
of the die clamping guide post B30, the concave trimming
die B2 and the convex trimming die B3 can be clamped
accurately. The concave trimming die B2 is further con-
nected to the die supporting plate B5 (the die supporting
plate B5 drives the concave trimming die B2 to move up
and down). For the concave trimming die B2 to be con-
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nected to the die supporting plate B5, and the concave
trimming die B2 moves horizontally relative to the die
supporting plate B5 (to ensure that the concave trimming
die B2 moves up and down along the die clamping guide
post B30, a common connection between the concave
trimming die B2 and the die supporting plate B5 hardly
realizes the accuracy for a mounting position of the con-
cave trimming die B2 and thus the concave trimming die
B2 must have a horizontal moving space), lower locking
member B21 is provided at one side of the concave trim-
ming die B2, as shown in FIG. 19 and FIG. 20. The lower
locking member B21 is provided with a locking groove.
A side edge of the concave trimming die B2 and a side
edge of the die supporting plate B5 are located in the
locking groove of the lower locking member B21 (the low-
er locking member B21 may be connected to the die sup-
porting plate B5 or the concave trimming die B2 through
a bolt. Certainly, the bolt may also be used unnecessar-
ily). By locking the concave trimming die B2 and the die
supporting plate B5 with the lower locking member B21,
the moving die supporting plate B5 can drive the concave
trimming die B2 to move up and down. Meanwhile, the
concave trimming die B2 can move slightly in a horizontal
direction in the locking groove of the lower locking mem-
ber B21, which ensures that the concave trimming die
B2 is not limited completely in the horizontal direction.
Therefore, the concave trimming die B2 has a self-ad-
justing space when moving along the die clamping guide
post B30 up and down.
[0035] As shown in FIG. 19, the concave trimming die
B2 is connected to the die supporting plate B5. For the
sake of quick location of the concave trimming die B2 on
the die supporting plate B5, locating member B51 is pro-
vided on the die supporting plate B5. A locating groove
for allowing the locating member B51 to enter is formed
at one side of the concave trimming die B2. When the
concave trimming die B2 is placed onto the die supporting
plate B5, the locating member B51 may enter the locating
groove of the concave trimming die B2. In this way, the
concave trimming die B2 is basically determined, and
then the lower locking member B21 is locked.
[0036] For the convenience of die replacement, the
convex trimming die B3 is detachably provided on the
mounting rack B1. When the dies are taken out neces-
sarily, the convex trimming die B3 is detached, and the
lower locking member B21 is taken down. Therefore, the
concave trimming die B2 and the convex trimming die
B3 can be taken out together.
[0037] In order to take out the dies conveniently, as
shown in FIG. 19 and FIG. 20, die taking tool B22 is pro-
vided at one side of the convex trimming die B3. The die
taking tool B22 includes a die taking plate and a handle.
The handle is connected to the die taking plate. The die
taking plate may be threadedly connected to the concave
trimming die B2 and the convex trimming die B3 through
a die taking bolt. When the dies are taken out necessarily,
while the unlocking is ensured, the die taking plate is
connected to the concave trimming die B2 and the convex

trimming die B3 through the bolt, and the handle is pulled.
Therefore, the concave trimming die B2 and the convex
trimming die B3 can be drawn out together, which is very
convenient.
[0038] As described above, the convex trimming die
B3 is detachably provided on the mounting rack B1. In
order to provide the convex trimming die B3 conveniently,
horizontal clamping groove B31 is formed in the mounting
rack B1. A side edge of the convex trimming die B3 may
enter the horizontal clamping groove B31 of the mounting
rack B1. The convex trimming die B3 is locked with the
mounting rack B1 through a bolt. The horizontal clamping
groove B31 is also convenient to draw out the convex
trimming die B3.
[0039] As shown in FIG. 19, in order to quickly lock the
convex trimming die B3 on the mounting rack B1, the
horizontal clamping groove B31 is provided with upper
locking member B33. Upper bolt B32 is provided on the
mounting rack B1. The upper bolt B32 is threadedly con-
nected to the upper locking member B33. By screwing
up the upper bolt B32, the upper locking member B33
can fix the convex trimming die B3 in the horizontal
clamping groove B31. When the convex trimming die B3
is taken out necessarily, the upper bolt B32 is screwed
down, which is very convenient.
[0040] As shown in FIG. 14, in order to drive the lifting
seat B7 to lift, the trimming power source B4 is in trans-
mission connection with eccentric shaft B13. An eccentric
portion of the eccentric shaft B13 is hinged to one end
of connecting rod B14. The other end of the connecting
rod B14 is hinged to connecting rod shaft B15. The con-
necting rod shaft B15 is hinged to supporting seat B70
on the lifting seat B7. During operation, the trimming pow-
er source B4 drives the eccentric shaft B13 to rotate. The
eccentric portion of the eccentric shaft B13 drives the
connecting rod B14 to move up and down. The connect-
ing rod B14 further drives the lifting seat B7 through the
connecting rod shaft B15 to move up and down. There-
fore, the concave trimming die B2 moves up and down.
Certainly, there are many structures through which the
trimming power source B4 drives the lifting seat B7 to lift.
For example, the structure with a crank connecting rod,
or other existing transmission structures like a cam trans-
mission structure all fall within the protection scope of
the present disclosure.
[0041] In order to drive the sliding plate B9 to move up
and down, the blanking power source B10 is in transmis-
sion connection with the sliding plate B9 through crank
connecting rod B16. Likewise, there are many structures
through which the blanking power source B10 drives the
sliding plate B9 to move up and down. For example, ex-
isting transmission structures like a cam transmission
structure all fall within the protection scope of the present
disclosure.
[0042] Finally, as shown in FIG. 17, in order to conven-
iently adjust the trimming device, sliding locating beam
B17 is provided on the mounting rack B1. The sliding
locating beam B17 is slidably provided on horizontal

11 12 



EP 4 261 142 A1

8

5

10

15

20

25

30

35

40

45

50

55

slideway B19 of housing plate B18 (the housing plate
B18 is provided on the blister packaging machine). Ad-
justing threaded rod B180 is rotatably provided on the
housing plate B18. A nut is provided on the sliding locat-
ing beam B17. The nut is threadedly connected to the
adjusting threaded rod B180. During adjustment, the ad-
justing threaded rod B180 is rotated. The sliding locating
beam B17 of the mounting rack B1 moves on the hori-
zontal slideway B19 of the housing plate B18. With a
horizontal movement on the mounting rack B1, the whole
blister trimming device can be adjusted.

Claims

1. A high-speed blister cartoning integrated machine,
comprising a blister packaging machine (1) and a
cartoning machine (5), wherein the blister packaging
machine (1) comprises a blister trimming device (10)
and a discharging grid conveyor device (11); the car-
toning machine (5) comprises a feeding grid convey-
or device (51); a synchronous spacing-changing
conveyor device (3) is provided in front of the dis-
charging grid conveyor device (11); the synchronous
spacing-changing conveyor device (3) is provided
side by side with the feeding grid conveyor device
(51); a blister discharging transfer manipulator (2)
for transferring blisters on the discharging grid con-
veyor device (11) to the synchronous spacing-
changing conveyor device (3) is provided above the
discharging grid conveyor device (11); the blister dis-
charging transfer manipulator (2) comprises a dis-
charging vacuum nozzle (20); a blister feeding trans-
fer manipulator (4) for transferring blisters on the syn-
chronous spacing-changing conveyor device (3) to
the feeding grid conveyor device (51) is provided
above the feeding grid conveyor device (51); the blis-
ter feeding transfer manipulator (4) comprises a
feeding vacuum nozzle (40); the synchronous spac-
ing-changing conveyor device (3) comprises a base
(30); a first slideway (301) and a second slideway
(302) are provided side by side on the base (30); a
plurality of first sliding seats (311) are slidably pro-
vided on the first slideway (301); a first tray (321) is
provided on each of the first sliding seats (311); a
plurality of second sliding seats (312) are slidably
provided on the second slideway (302); a second
tray (322) is provided on each of the second sliding
seats (312); the first sliding seat (311) is connected
to a hinge shaft; two cross-connecting rods (31) are
hinged crosswise on the hinge shaft; the second slid-
ing seat (312) is connected to a hinge shaft; two
cross-connecting rods (31) are hinged crosswise on
the hinge shaft; cross-connecting rods (31) on two
adjacent first sliding seat (311) and second sliding
seat (312) are hinged crosswise in one-to-one cor-
respondence; one of the first sliding seats (311) is
connected to a first transmission belt (351); the first

transmission belt (351) is in transmission connection
with a first power source (361); one of the second
sliding seats (312) is connected to a second trans-
mission belt (352); and the second transmission belt
(352) is in transmission connection with a second
power source (362).

2. The high-speed blister cartoning integrated machine
according to claim 1, wherein a first supporting seat
(331) is provided on the first sliding seat (311); the
first tray (321) is provided on the first supporting seat
(331); a first locating pin (371) is provided on the first
supporting seat (331); a first locating hole for allow-
ing the first locating pin (371) to insert into is formed
in the first tray (321); a second supporting seat is
provided on the second sliding seat (312); the sec-
ond tray is provided on the second supporting seat;
a second locating pin is provided on the second sup-
porting seat; and a second locating hole for allowing
the second locating pin to insert into is formed in the
second tray.

3. The high-speed blister cartoning integrated machine
according to claim 2, wherein a first locating fixture
(341) is provided on the first supporting seat (331);
a first locating groove for allowing the first locating
fixture (341) to enter is formed at a bottom of the first
tray (321); a second locating fixture is provided on
the second supporting seat; and a second locating
groove for allowing the second locating fixture to en-
ter is formed at a bottom of the second tray.

4. The high-speed blister cartoning integrated machine
according to claim 1, wherein the feeding grid con-
veyor device (11) comprises a conveyor rack (A10),
a grid plate (A15), first pushing plates (A11), a first
pushing plate transmission mechanism, and a push-
ing power source (A19); the grid plate (A15) is pro-
vided with a feeding channel (A150); the first pushing
plates (A11) each are provided with a pushing por-
tion (A110) capable of being located in the feeding
channel (A150); the first pushing plate transmission
mechanism comprises a first conveyor belt (A13);
the first pushing plates (A11) are connected to the
first conveyor belt (A13); the first conveyor belt (A13)
is in transmission connection with the pushing power
source (A19); the feeding grid conveyor device (11)
comprises second pushing plates (A12) and a sec-
ond pushing plate transmission mechanism; the sec-
ond pushing plates (A12) and the first pushing plates
(A11) are arranged at intervals; the second pushing
plates (A12) each are provided with a pushing por-
tion capable of being located in the feeding channel
(150); the second pushing plate transmission mech-
anism comprises a second conveyor belt (A14); the
second conveyor belt (A14) is provided side by side
with the first conveyor belt (A13); the second pushing
plates (A12) are connected to the second conveyor
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belt (A14); and the second conveyor belt (A14) is in
transmission connection with the pushing power
source (A19).

5. The high-speed blister cartoning integrated machine
according to claim 4, wherein an end of each of the
second pushing plates (A12) and the first pushing
plates (A11) is connected to a roller (A16), and a
roller walkway (A17) for allowing the roller (A16) to
walk is provided on the conveyor rack (A10).

6. The high-speed blister cartoning integrated machine
according to claim 5, wherein the discharging vacu-
um nozzle (20) of the blister discharging transfer ma-
nipulator (2) is provided on a rotating power source.

7. The high-speed blister cartoning integrated machine
according to claim 1, wherein the blister trimming
device (10) is located above the discharging grid
conveyor device (11); the blister trimming device (10)
comprises a mounting rack (B1), a concave trimming
die (B2), a convex trimming die (B3), and a trimming
power source (B4); the convex trimming die (B3) is
provided on the mounting frame (B1); the concave
trimming die (B2) is located below the convex trim-
ming die (B3); the concave trimming die (B2) is con-
nected to a die supporting plate (B5); the die sup-
porting plate (B5) is connected to a lower end of a
lifting guide post (B6); the lifting guide post (B6) is
slidably provided on the mounting frame (B1); an up-
per end of the lifting guide post (B6) is connected to
a lifting seat (B7); the lifting seat (B7) is in transmis-
sion connection with the trimming power source (B4);
a vertical slideway (B8) is provided on the mounting
rack (B1); a sliding plate (B9) is slidably provided on
the vertical slideway (B8); the sliding plate (B9) is in
transmission connection with a blanking power
source (B10) for driving the sliding plate (B9) to move
on the vertical slideway (B8); the sliding plate (B9)
is connected to a vacuum absorption die (B11); a
vacuum suction rod (B12) is provided on the vacuum
absorption die (B11); the convex trimming die (B3)
is provided with a convex die hole (B30) for allowing
the vacuum suction rod (B12) to pass through; the
concave trimming die (B2) is provided with a concave
die hole (B20) for allowing the convex trimming die
(B3) to enter and allowing the vacuum suction rod
(B12) to pass through; and the die supporting plate
(B5) is provided with a supporting plate hole (B50)
for allowing the vacuum suction rod (B12) to pass
through.

8. The high-speed blister cartoning integrated machine
according to claim 7, wherein the convex trimming
die (B3) is connected to a die clamping guide post
(B30); the concave trimming die (B2) is connected
to a guide sleeve (B25); the die clamping guide post
(B30) is located in the guide sleeve (B25); a lower

locking member (B21) is provided at one side of the
concave trimming die (B2); the lower locking mem-
ber (B21) is provided with a locking groove; and a
side edge of the concave trimming die (B2) and a
side edge of the die supporting plate (B5) are located
in the locking groove of the lower locking member
(B21).

9. The high-speed blister cartoning integrated machine
according to claim 7, wherein a horizontal clamping
groove (B31) is formed in the mounting rack (B1); a
side edge of the convex trimming die (B3) enters the
horizontal clamping groove (B31) of the mounting
rack (B1); the horizontal clamping groove (B31) is
provided with an upper locking member (B33); an
upper bolt (B32) is provided on the mounting rack
(B1); the upper bolt (B32) is threadedly connected
to the upper locking member (B33); and the upper
locking member (B33) fixes the convex trimming die
(B3) in the horizontal clamping groove (B31).

10. The high-speed blister cartoning integrated machine
according to claim 7, wherein the trimming power
source (B4) is in transmission connection with an
eccentric shaft (B 13); an eccentric portion of the
eccentric shaft (B 13) is hinged to one end of a con-
necting rod (B 14); the other end of the connecting
rod (B 14) is hinged to a connecting rod shaft (B15);
and the connecting rod shaft (B 15) is hinged to a
supporting seat (B70) on the lifting seat (B7).
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