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Disclosed is a transfer device applied to a pulp molded manipulator. The transfer device comprises a wet blank transfer mold (10)
internally provided with an airtight air chamber (0), wherein a front face of the wet blank transfer mold (10) is provided with at least
one recessed matching cavity (101) that can be sheathed on the outside of a pulp wet blank container and is recessed towards the
airtight air chamber (0); the recessed matching cavity (101) matches the pulp wet blank container; several small communicating
holes (102) for communication between the recessed matching cavity (101) and the airtight air chamber (0) are respectively
provided in an inner wall of each recessed matching cavity (101) and at the bottom of the recessed matching cavity (101); the small
communicating holes (102) provided in the inner wall of the recessed matching cavity (101) are circumferentially uniformly
distributed, and form at least one circle in an encircling manner; the small communicating holes (102) provided at the bottom of the
recessed matching cavity (101) are circumferentially uniformly distributed, and form at least one circle in an encircling manner; a
moving frame (30) parallel to the wet blank transfer mold (10) is connected to a back face of the wet blank transfer mold (10) via a
guiding mechanism (20); a driver (40) is connected between the back face of the wet blank transfer mold (10) and the moving
frame (30), and the driver (40) drives the moving frame (30) to move relative to the wet blank transfer mold (10); and several evenly
spaced vacuum cups (50) are provided on the moving frame (30), and the vacuum cups (50) and the airtight air chamber (0) are
respectively connected to a vacuum-pumping system (60). The transfer device improves production efficiency. The present
invention further relates to a production line for pulp molding.
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ABSTRACT

A transfer device includes a wet blank transfer mold internally provided with an airtight
air chamber, a front face with a recessed matching cavity configured to be sheathed on the outside
of a pulp wet blank container and is recessed towards the airtight air chamber. The recessed
matching cavity includes several small communicating holes provided respectively in an inner
wall of each recessed matching cavity and at the bottom of the recessed matching cavity for
communication between the recessed matching cavity and the airtight air chamber. A moving
frame parallel to the wet blank transfer mold with evenly spaced vacuum cups, is connected to a
back face of the wet blank transfer mold via a guiding mechanism structure. A driver connected
between the back face of the wet blank transfer mold and the moving frame to drive the moving

frame to move relative to the wet blank transfer mold.
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TRANSFER DEVICE APPLIED TO PULP MOLDED MANIPULATOR,
AND PRODUCTION LINE

CROSS REFERENCED TO RELATED APPLICATION
[0001] This application claims priority to and the benefit from International Application
PCT/CN2019/128103 titled “Transfer Device Applied To Pulp Molded Manipulator, And
Production Line”, filed on December 24, 2019, which claims priority and the benefit from Chinese
Application CN 201910098115.1, filed on January 31, 2019.
TECHNICAL FIELD
[0002] The present application relates generally to the technical field of pulp molding
machinery, and particularly relates to a transfer device and a production line used for pulp molding
manipulators.
BACKGROUND
[0003] During the production and processing of pulp molded products, it is necessary to
carry out cold extrusion and hot forming, and the material is transported by manipulator between
cold extrusion and hot forming.
[0004] The existing pulp molding production manipulator is generally equipped with a
transfer mold jig, which is used to transfer the pulp molding wet blank to the mold or obtain and
release the pressed products. Since only one action may be performed at any given time, and the
wet blank transfer and product acquisition and release cannot be completed at the same time,
resulting in low production efficiency.
[0005] For example, Chinese patent application number CN 201320735610.7 discloses a
handling manipulator for pulp molding machine. The manipulator has three degrees of freedom
and can move in X, Y and Z directions. The movement (lateral movement) in the X direction is
realized by two rod-less cylinders and linear guide rails, which may accurately realize the
positioning in three states. The Y-direction movement (translation) and Z-direction movement
(vertical lifting) may be realized by motor and screw rods, which may realize accurate positioning

at any position within the travel range. The grasping and lowering of steel pallets are realized by
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turning on and off electromagnets. The manipulator can directly catch the goods produced by
the pulp molding machine from the mold with pallets, and then place them on the trolley in
sequence. The manipulator is simple in structure, easy to manufacture, low cost and stable in
performance, which can replace manpower and save labor and production cost.
[0006] Although the above scheme has many advantages, it does not solve the above
technical problems of low production efficiency due to single action performance.

SUMMARY
[0007] The purpose of the present disclosure is to provide a transfer device and its
production line for paper pulp molded manipulators, which can greatly improve production
efficiency.
[0008] In order to achieve the above purpose, the present disclosure adopts the following
technical scheme:
[0009] A transfer device applied to the pulp molding manipulator includes a wet blank
transfer mold internally provided with an airtight air chamber, wherein the front face of the wet
blank transfer mold is provided with at least one recessed matching cavity which can be sheathed
on the outside of a pulp wet blank container and is recessed towards the airtight air chamber, and
the recessed matching cavity matches the pulp wet blank container; several small communicating
holes for communication between the recessed matching cavity and the airtight air chamber are
respectively provided in the inner wall of each recessed matching cavity and at the bottom of the
recessed matching cavity, the small communicating holes provided on the inner wall of the
recessed matching cavity are circumferentially uniformly distributed and form at least one circle
in an encircling manner, and the small communicating holes provided at the bottom of the recessed
matching cavity are circumferentially uniformly distributed and form at least one circle in an
encircling manner; a moving frame parallel to the wet blank transfer mold is connected to a back
face of the wet blank transfer mold via a guiding mechanism structure; a driver is connected
between the back face of the wet blank transfer mold and the moving frame and drives the moving

frame to move relative to the wet blank transfer mold; several evenly spaced vacuum cups are
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provided on the moving frame, and the vacuum cups and the airtight air chamber are respectively
connected with a vacuum-pumping system.

[0010] Preferably, two circles are provided at the bottom of the recessed matching cavity,
and each circle is respectively formed by several circumferentially evenly distributed small
communicating holes.

[0011] Preferably, the center of the bottom of the recessed matching cavity is provided
with central holes for communicating the recessed matching cavity with the airtight air chamber.
[0012] Preferably, the wet blank transfer mold includes a main mold plate with a cavity on
the back, wherein the cavity has an opening communicated with the outside, and several recessed
matching cavities distributed in an array are provided on the front face of the main mold plate;
several small communicating holes for communication between the recessed matching cavity and
the airtight air chamber are respectively provided in the inner wall of each recessed matching
cavity and at the bottom of the recessed matching cavity, the inner bottom part of the cavity is
provided with several inner convex parts corresponding to the recessed matching cavities one by
one, and the small communicating holes penetrate through the inner convex parts; the wet blank
transfer mold also includes a closing mold plate for closing the cavity opening, and the airtight air
chamber is formed between the main mold plate and the closing mold plate.

[0013] Preferably, the bottom of the chamber is provided with a reinforcing supporting
structure contacting with a surface of the closing mold plate near to the chamber.

[0014] Preferably, the reinforcing supporting structure includes several first reinforcing
supporting bulges with uniform transverse spacing and several second reinforcing supporting
bulges with uniform longitudinal spacing, wherein the first reinforcing supporting bulges are
located on the same straight line and at the transverse center of the chamber, the second reinforcing
supporting bulges are located on the same straight line and at the longitudinal center of the
chamber, the first reinforcing supporting bulges and the second reinforcing supporting bulges are
in a cross shape, and one end of the first reinforcing supporting bulges far away from the bottom

of the chamber abut against a surface of the closing mold plate near to the chamber, and one end
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of the second reinforcing supporting bulges far away from the bottom of the chamber abut against
a surface of the closing mold plate near to the chamber.

[0015] Preferably, a first supporting plane is provided at one end of each first reinforcing
supporting bulge abutting against the closing mold plate, and a second supporting plane is provided
at one end of each second reinforcing supporting bulge abutting against the closing mold plate,
and the first supporting plane and the second supporting plane are located in the same horizontal
plane.

[0016] Preferably, the inner wall of the chamber is provided with several arc-shaped
concave surfaces which are connected in sequence, and the outermost inner convex part of the
inner convex parts corresponds to the arc-shaped concave surface one by one.

[0017] Preferably, the guiding mechanism structure includes several guide posts which are
parallel to each other and one end of which is fixed on the back of the wet blank transfer mold,
several guide sleeve fixing holes and guide sleeves fixed on the guide sleeve fixing holes are
provided on the moving frame, and the guide sleeves are set on the guide posts one by one, and
the guide sleeves are in sliding connection with the guide posts.

[0018] Preferably, six recessed matching cavities are taken as one area, and four such areas
are provided on the front face of the wet blank transfer mold.

[0019] Preferably, two adjacent first reinforcing supporting bulges are connected by first
arc-shaped connecting ribs, two second reinforcing supporting bulges are located outside the
middle-most first reinforcing supporting bulge, and each second reinforcing supporting bulge is
connected with the middle-most first reinforcing supporting bulge by a second arc-shaped
connecting rib.

[0020] Preferably, the main mold plate and the closing mold plate are connected by a
detachable connection structure.

[0021] Preferably, the detachable connection structure includes an annular shoulder
provided in the circumferential direction of the main mold plate, wherein the thickness of the

annular shoulder is smaller than that of the main mold plate, the back surface of the main mold
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plate is flush with that of the annular shoulder, each side edge of the closing mold plate is
respectively pierced with a locking bolt which penetrates through a nail passing hole of the annular
shoulder and is sheathed with a locking nut, and the lock nut is in contact with the front face of the
annular shoulder.
[0022] Preferably, the front face of the annular shoulder is provided with a yielding notch
communicated with the nail passing hole, and the locking nut is positioned in the yielding notch
and contacts with the bottom surface of the yielding notch.
[0023] A pulp molding production line includes a pulp molding manipulator and at least
one press, wherein a transfer device is connected to the pulp molding manipulator, an auxiliary
frame between a movable lower mold holder and an upper mold holder is provided on the press, a
lifting driving mechanism structure for driving the auxiliary frame to lift or fall vertically is
provided on the press, the pulp molding manipulator forces the transfer device to extend into
between the movable lower mold holder and the upper mold holder, and the lifting drive
mechanism structure drives the auxiliary frame to contact with and forces the transfer device to
move vertically upward or downward.
[0024] Compared with prior art, the present disclosure has the advantages in that:
[0025] 1. Compared with prior art, the transfer of wet blanks and the taking of products
can be carried out at the same time, the manipulator does not need to move, and the vacuum cup
is extended to the product mold through the built-in direct-acting device to take out the products,
thus achieving the purpose of transferring wet blanks and products at the same time, and greatly
improving the production efficiency.
[0026] 2. The transfer device has simple structure and low manufacturing cost.
[0027] 3. The production line has greatly improved the production efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028] Fig. 1 is a schematic structural diagram of the transfer device of the present

disclosure.
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[0029] Fig. 2 is a schematic diagram of the front structure of the main mold plate of the
transfer device of the present disclosure.

[0030] Fig. 3 is a schematic diagram of the back structure of the main mold plate of the
transfer device of the present disclosure.

[0031] Fig. 4 is a schematic diagram of the connection structure between the transfer
device and vacuum-pumping system of the present disclosure.

[0032] Fig. 5 is a structural diagram of the transfer device of the present disclosure after

being installed on a manipulator.

[0033] Fig. 6 is a structural schematic diagram of the transfer device in the first state of the
present disclosure.
[0034] Fig. 7 is a structural schematic diagram of the transfer device in the second state of

the present disclosure.

[0035] Fig. 8 is a schematic structural diagram of the production line of the present
disclosure.
[0036] Fig. 9 is a schematic structural diagram of the auxiliary frame of the present
disclosure.
[0037] Fig. 10 is a structural diagram of the auxiliary frame of the present disclosure

installed on the press.

[0038] Fig. 11 is a schematic diagram of the three-dimensional structure of the press of the
present disclosure.

[0039] Fig. 12 is a schematic structural diagram of the press of the present disclosure.
[0040] Reference designations in the figures are as follows: airtight air chamber 0, wet

blank transfer mold 10, recessed matching cavity 101, small communicating holes 102, small
central hole 103, main mold plate 104, cavity 1041, inner convex part 1042, first reinforcing
supporting bulge 1043, second reinforcing supporting bulge 1044, first supporting plane 1045,
second supporting plane 1046, arc concave surface 1047, first arc connecting rib 1048, second arc

connecting rib 1049, closing mold plate 105, annular shoulder 106, yielding notch 107, guiding

Date Recgue/Date Received 2021-07-29



CA 03128269 2021-07-29

mechanism structure 20, guide post 201, guide sleeve 202, moving frame 30, driver 40, vacuum
cup 50, vacuum-pumping system 60, pulp molding manipulator 3a, press 2a, transfer device Q,
auxiliary frame N, auxiliary push plate 1, polygonal central through hole 11, first circular chamfer
111, second circular chamfer 112, cantilever lug boss 12, circular guide hole 121, reinforcing
structure 13, transverse reinforcing rib 131, longitudinal reinforcing rib 132, lower base 2, vertical
guide post 21, upper mold holder 3, movable lower mold holder 4, press master cylinder 41, lifting
drive mechanism structure 5, fixed frame body 51, first strip hole 511, second strip hole 512, fixed
plate 513, first bolt 514, and first cylinder 52.

DETAILED DESCRIPTION
[0041] The following is a detailed description of exemplary embodiments of the present
disclosure with reference to the drawings, but the disclosure is not be limited to these
embodiments.
[0042] As shown in Figs.1-4, a transfer device applied to a pulp molding manipulator
includes a wet blank transfer mold 10 internally provided with an airtight air chamber 0, and at
least one recessed matching cavity 101 which may be sheathed outside a pulp wet blank container
and recessed toward an airtight air chamber 0 may be provided on a front face of the wet blank
transfer mold 10, wherein the recessed matching cavity 101 matches the pulp wet blank container.
This structure may enlarge the contact surface with the wet blank container, and improve the
efficiency and stability of material taking.
[0043] On an inner wall of each recessed matching cavity 101 and a bottom of each
recessed matching cavity 101, several small communicating holes 102 are respectively used for
communicating the recessed matching cavities with the airtight air chamber 0, the small
communicating holes 102 provided on the inner wall of the recessed matching cavity 101 are
circumferentially uniformly distributed and form at least one circle in an encircling manner. The
small communicating holes 102 provided at the bottom of the recessed matching cavity 101 are

circumferentially uniformly distributed and form at least one circle in an encircling manner. By
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designing at least one circle of small communicating holes 102 at different positions, the stability
of material taking can be ensured.

[0044] In the preferred scheme, there are two circles at the bottom of the recessed matching
cavity 101 in this embodiment, and each circle is formed by several small communicating holes
102 evenly distributed around the circumference.

[0045] Secondly, the center of the bottom of the recessed matching cavity 101 is provided
with a small central hole 103 for communicating the recessed matching cavity 101 with the airtight
air chamber 0.

[0046] A moving frame 30 parallel to the wet blank transfer mold 10 is connected to the
back face of the wet blank transfer mold 10 via a guiding mechanism structure 20, wherein the
guiding mechanism structure 20 includes several guide posts 201 which are parallel to each other
and one end of which is fixed on the back face of the wet blank transfer mold 10, the moving frame
30 is provided with several guide sleeve fixing holes and guide sleeves 202 fixed on the guide
sleeve fixing holes, the guide sleeves 202 are set on the guide posts 201, and the guide sleeves 202
are in sliding connection with the guide posts 201.

[0047] The coordination of guide sleeves 202 and guide posts 201 can further improve the
smoothness and stability of lifting and lowering.

[0048] A driver 40 is connected between the back surface of the wet blank transfer mold
10 and the moving frame 30, and drives the moving frame 30 to move relative to the wet blank
transfer mold 10. The driver 40 is any one of an air cylinder, an oil cylinder and a linear motor.
[0049] The moving frame 30 is provided with several evenly spaced vacuum cups 50, and
the vacuum cups 50 and the airtight air chamber 0 are respectively connected with a vacuum-
pumping system 60. The vacuum-pumping system 60 includes a vacuum pumping pipeline and
vacuum pumping equipment connected with the vacuum pumping pipeline, and the vacuum
pumping equipment is a commercially available product.

[0050] That is, when vacuum pumping equipment operates, the air in the airtight air

chamber 0 is forced to be sucked out, and at this time, the wet blank container can be sucked and
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transferred into the forming mold by using the communicating hole 102 and the center hole 103,
i.e., into the upper mold or the lower mold of the forming mold, and at the same time, the vacuum
cup 50 can be lifted or lowered by the action of the driver, so as to suck the pulp molded products
formed by the molding mold, and can complete the transfer and taking and placing actions at the
same time, thus greatly improving the production and processing efficiency.

[0051] When releasing, just change vacuum pumping action to blowing action.
Specifically, the wet blank transfer mold 10 of this embodiment includes a main mold plate 104
with a cavity 1041 on the back face, the cavity 1041 has an opening communicating with the
outside, and several recessed matching cavities 101 distributed in an array are provided on the
front face of the main mold plate 104. Several small communicating holes 102 for communication
between the recessed matching cavity 101 and the airtight air chamber 0 are respectively provided
in the inner wall of each recessed matching cavity 101 and at the bottom of the recessed matching
cavity 101. The inner bottom of the chamber 1041 is provided with several inner convex parts
1042 corresponding to the recessed matching cavities 101 one by one, and the small
communicating holes 102 may penetrate through the inner convex parts 1042. The wet blank
transfer mold 10 also includes a closing mold plate 105 for closing the opening of the cavity 1041,
and the airtight air chamber 0 is formed between the main mold plate 104 and the closing mold
plate 105.

[0052] The inner convex part 1042 corresponds to the recessed matching cavity 101, so as
to facilitate the development of the mold and reduce the manufacturing difficulty. The wet blank
is not limited to the upper mold, and the product is not limited to the lower mold. That is to say,
the wet blank can be transferred to the upper mold or the lower mold, and the corresponding
product can be taken out from the lower mold or the upper mold. This objective may be achieved
by the same device, which can be installed positively or reversely, or turned over by the end joint
of the manipulator.

[0053] Wet blank transfer or product transfer may be performed through vacuum suction.

There is an airtight air chamber in the wet blank mold, which is connected to the vacuum pipeline,

Date Recgue/Date Received 2021-07-29



CA 03128269 2021-07-29

and the vacuum cup is connected to the vacuum pipeline. For releasing the wet blank or product,
vacuuming may be converted into blowing.

[0054] As shown in Figs. 2-3, the bottom of the cavity 1041 is provided with a reinforcing
supporting structure which is in contact with a surface of the closing mold plate 105 near the cavity
1041. Specifically, the reinforcing supporting structure of this embodiment includes several first
reinforcing supporting bulges 1043 with uniform transverse spacing and several second reinforcing
supporting bulges 1044 with uniform longitudinal spacing. The first reinforcing supporting
bulges 1043 and the second reinforcing supporting bulges 1044 are located on the same line and
at the lateral center of the chamber 1041, forming a cross shape. The end of the first reinforcing
supporting bulge 1043 which is away from the bottom of the chamber 1041 abuts against a surface
of the closing mold plate 105 near the chamber 1041, and the end of the second reinforcing
supporting bulge 1044 which is away from the bottom of the chamber 1041 abuts against a surface
of the closing mold plate 105 near the chamber 1041.

[0055] The first reinforcing supporting bulges 1043 and the second reinforcing supporting
bulges 1044 can further improve the structural strength and prolong the service life of the closing
mold plate 105.

[0056] A first supporting plane 1045 is provided at one end of each first reinforcing
supporting bulge 1043 abutting against the closing mold plate 105, and a second supporting plane
1046 is provided at one end of each second reinforcing supporting bulge 1044 abutting against the
closing mold plate 105, which are located in the same horizontal plane. The supporting plane
can improve the stability and reliability of contact.

[0057] The inner wall of the chamber 1041 is provided with several arc-shaped concave
surfaces 1047 connected in sequence, and the outermost inner convex part 1042 of the inner convex
parts 1042 corresponds to the arc-shaped concave surfaces 1047 one by one.

[0058] In addition, six of recessed matching cavities 101 of this embodiment are taken as

one area, and the front face of the wet blank transfer mold 10 is provided with four of such areas.

10
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[0059] Secondly, two adjacent first reinforcing supporting bulges 1043 are connected by
first arc-shaped connecting ribs 1048, two second reinforcing supporting bulges 1044 are located
outside the middle-most first reinforcing supporting bulge 1043, and each second reinforcing
supporting bulge 1044 is connected with the middle-most first reinforcing supporting bulge 1043
by second arc-shaped connecting rib 1049.

[0060] In addition, in order to facilitate disassembly and connection, the main mold plate
104 and the closing mold plate 105 in this embodiment are connected by a detachable connection
structure. Specifically, the detachable connection structure includes an annular shoulder 106
provided in the circumferential direction of the main mold plate 104, the thickness of which is
smaller than that of the main mold plate 104, and the back of the main mold plate 104 is flush with
the back of the annular shoulder. Each side of the closing mold plate 105 is pierced with a locking
bolt, which penetrates through the nail passing hole of the annular shoulder, and a locking nut is
sheathed on the locking bolt, which is in contact with the front face of the annular shoulder.
[0061] The front face of the annular shoulder is provided with a yielding notch 107
communicating with the nail passing hole, and the locking nut is located in the yielding notch and
contacts with the bottom surface of the yielding notch.

[0062] As shown in Figs. 1-12, a pulp molding production line includes a pulp molding
manipulator 3a and at least one press 2a, wherein the press includes a lower base 2, four vertical
guide posts 21 connected to the top of the lower base 2, an upper mold holder 3 connected to the
upper ends of the four vertical guide posts 21, and a movable lower mold holder 4 positioned
directly below the upper mold holder 3 and movably connected with the vertical guide posts 21.
The movable lower mold holder 4 is connected with the press master cylinder 41, which drives the
movable lower mold holder 4 to move up and down axially along the vertical guide posts 21. The
press master cylinder 41 is fixed at the center of the lower base 2, and a telescopic rod of the press
master cylinder 41 is connected facing upward with the center of the lower surface of the movable

lower mold holder 4.

11
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[0063] During production, the master cylinder 41 of the press drives the movable lower
mold holder 4 to move up and down, which can improve the stability and reliability of lifting and
lowering in cooperation with the vertical guide posts 21.

[0064] A transfer device Q is connected to a pulp molding manipulator 3a, and the transfer
device Q is the above-mentioned “a transfer device applied to a pulp molding manipulator”. The
press 2a is provided with an auxiliary frame N located between the movable lower mold holder 4
and the upper mold holder 3, and the press is provided with a lifting drive mechanism structure 5
for driving the auxiliary frame to lift and lower in the vertical direction. The pulp molding
manipulator forces the transfer device to extend into between the movable lower mold holder and
the upper mold holder, and the lifting drive mechanism structure drives the auxiliary frame to
contact with and forces the transfer device to move vertically upward or downward.

[0065] The auxiliary frame N includes a horizontally provided auxiliary push plate 1,
which is made of metal material or non-metal material, and any material that can meet the strength
requirements can be adopted in this embodiment.

[0066] The auxiliary push plate 1 is provided with a polygonal central through-hole 11.
In an example, the polygonal central through-hole 11 in this embodiment is an octagonal through-
hole, which can form the placement of the mold jig and contact with the mold jig, and force the
mold jig to rise and fall under the action of the lifting drive mechanism structure.

[0067] Secondly, the periphery of the auxiliary push plate 1 is provided with outer sides
corresponding to the hole walls of the octagonal through hole one by one, and the outer sides form
an octagon.

[0068] Next, the upper and lower openings of the octagonal through-hole are respectively
provided with first circular chamfers 111, and the two sides of each outer side are respectively
provided with second circular chamfers 112.

[0069] Circular chamfering can avoid damaging mold jig or pulp products. Two
cantilever bosses 12 are respectively provided at both ends of the auxiliary push plate 1, and each

cantilever boss 12 is respectively provided with a vertically provided guide circular hole 121, and

12
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a reinforcing structure 13 is provided between the two cantilever bosses 12 provided at the same
end.

[0070] Specifically, the reinforcing structure 13 includes transverse reinforcing ribs 131
connected between the two cantilever bosses 12 and connected with the outer wall of the auxiliary
push plate 1, wherein longitudinal reinforcing ribs 132 are provided in the middle of the transverse
reinforcing ribs 131 and the inner ends of the longitudinal reinforcing ribs 132 are connected with
the outer wall of the auxiliary push plate 1.

[0071] The auxiliary push plate 1, cantilever bosses 12, transverse reinforcing ribs 131 and
longitudinal reinforcing ribs 132 are integrally formed, which can improve the overall structural
strength.

[0072] The lifting driving mechanism structure 5 drives the auxiliary push plate 1 to rise
and fall between the movable lower mold holder 4 and the upper mold holder 3. At this time,
under the action of the auxiliary push plate 1, the mold jig connected to the manipulator can be
forced to rise or fall, while the manipulator does not need to perform upward or downward thrust
action, thereby ensuring the working reliability of the manipulator, and also prolonging the service
life of the manipulator, so that the production can be carried out continuously and smoothly, which
is more in line with the production requirements of enterprises.

[0073] The lifting drive mechanism structure 5 includes two fixed frames 51 respectively
fixed on the top of the lower base 2, and the first cylinders 52 are respectively fixed in each fixed
frame body 51, and the telescopic rods of the first cylinders 52 facing upwards and are connected
to the middle of the lower surface of the transverse reinforcing ribs 131 one by one.

[0074] The fixed frame body 51 is a rectangular frame and is vertically fixed. The upper
central area of the fixed frame body 51 is provided with a first strip hole 511, and the lower central
area of the fixed frame body 51 is provided with a second strip hole 512. The telescopic rod of
the first cylinder 52 penetrates through the first strip hole 511 and a fixing plate 513 is sheathed
on the upper end of the cylinder body of the first cylinder 52. The fixing plate 513 is located on

the upper surface of the opening of the first strip hole 511, and several bolts 514 penetrate through
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the fixing plate 513. The bolts 514 are connected though threads with the top threaded hole of
the fixing frame body 51, and the lower end of the first cylinder 52 penetrates through the second
strip hole 512.

[0075] The design of strip holes is to facilitate position movement and adjustment. When
the press is in operation, the movable lower mold holder 4 moves upward under the driving of the
press master cylinder 41, and then the lower pulp product mold on the movable lower mold holder
4 and the upper pulp product mold on the upper mold holder 3 cooperate with each other to process
pulp products. After the processing is finished, the manipulator at this time needs to obtain pulp
products. The pulp products are obtained and released to the next station by installing a mold jig
on the manipulator. In the process of obtaining or releasing, the auxiliary push plate 1 is forced to
rise or fall in the vertical direction by the lifting drive mechanism structure 5, and the auxiliary
push plate 1 is sheathed on the mold jig, which can assist the rising or falling of the mold jig,
thereby eliminating the alarm caused by the upward or downward movement of the mold jig by
using the manipulator.

[0076] While particular examples above have been illustrated and described herein, it
should be understood that various other changes and modifications may be made without departing
from the spirit and scope of the claimed subject matter. Moreover, although various aspects of
the claimed subject matter have been described herein, such aspects need not be utilized in
combination. Accordingly, it will be appreciated that the above described examples should not
be construed to narrow the scope or spirit of the disclosure in any way. Other examples,
embodiments, aspects, and advantages will become apparent from the following detailed
description taken in conjunction with the accompanying drawings. It is therefore intended that
the appended claims cover all such changes and modifications that are within the scope of the

claimed subject matter.
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Claims

What is claimed is:

1. A transfer device applied to a pulp molding manipulator, comprising:

a wet blank transfer mold internally provided with an airtight air chamber inside, wherein
a front face of the wet blank transfer mold is provided with at least one recessed matching cavity
that is configured to be sheathed on outside of a pulp wet blank container and is recessed towards
the airtight air chamber, wherein the recessed matching cavity matches the pulp wet blank
container;

a plurality of small communicating holes for communication between the recessed
matching cavity and the airtight air chamber are respectively provided in an inner wall of each
recessed matching cavity and at a bottom of the recessed matching cavity, wherein the plurality of
small communicating holes provided in the inner wall of the recessed matching cavity are
circumferentially and uniformly distributed to form at least one circle in an encircling manner, and
the plurality of small communicating holes provided at the bottom of the recessed matching cavity
are circumferentially and uniformly distributed to form at least one circle in an encircling manner;

a moving frame parallel to the wet blank transfer mold is connected to a back face of the
wet blank transfer mold via a guiding mechanism structure;

a driver is connected between the back face of the wet blank transfer mold and the moving
frame and drives the moving frame to move relative to the wet blank transfer mold;

several evenly spaced vacuum cups are provided on the moving frame, wherein the vacuum

cups and the airtight air chamber are respectively connected to a vacuum-pumping system.

2. The transfer device applied to the pulp molding manipulator according to claim 1,
wherein two circles are provided at the bottom of the recessed matching cavity, and each circle is
respectively formed by the plurality of circumferentially evenly distributed small communicating

holes.
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3.  The transfer device applied to the pulp molding manipulator according to claim 2,
wherein the center of the bottom of the recessed matching cavity is provided with small central

holes for communicating the recessed matching cavity with the airtight air chamber.

4.  The transfer device applied to the pulp molding manipulator according to claim 1,
wherein the wet blank transfer mold comprises:

a main mold plate with a cavity on the back face, wherein the cavity has an opening for
communicating with the outside, and a plurality of recessed matching cavities distributed in an
array are provided on the front face of the main mold plate;

the plurality of small communicating holes for communication between the recessed
matching cavity and the airtight air chamber are respectively provided in the inner wall of each
recessed matching cavity and at the bottom of the recessed matching cavity, the inner bottom part
of the cavity is provided with inner convex parts corresponding to the recessed matching cavities
one by one, wherein the plurality of small communicating holes penetrate through the inner convex
parts;

the wet blank transfer mold also includes a closing mold plate for closing the cavity
opening, and the airtight air chamber is formed between the main mold plate and the closing mold

plate.

5.  The transfer device applied to the pulp molding manipulator according to claim 4,
wherein the bottom of the chamber is provided with a reinforcing supporting structure contacting

with a surface of the closing mold plate near to the chamber.

6. The transfer device applied to the pulp molding manipulator according to claim 5,
wherein the reinforcing supporting structure comprises several first reinforcing supporting bulges
with uniform transverse spacing and several second reinforcing supporting bulges with uniform

longitudinal spacing, wherein:
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the first reinforcing supporting bulges are located on the same straight line and at the
transverse center of the chamber, the second reinforcing supporting bulges are located on the same
straight line and at the longitudinal center of the chamber, the first reinforcing supporting bulges
and the second reinforcing supporting bulges are in a cross shape, and

one end of the first reinforcing supporting bulges far away from the bottom of the chamber
abut against a surface of the closing mold plate near to the chamber, and one end of the second
reinforcing supporting bulges far away from the bottom of the chamber abut against a surface of

the closing mold plate near to the chamber.

7. The transfer device applied to the pulp molding manipulator according to claim 6,
wherein a first supporting plane is provided at one end of each first reinforcing supporting bulge
abutting against the closing mold plate, and a second supporting plane is provided at one end of
each second reinforcing supporting bulge abutting against the closing mold plate, and the first

supporting plane and the second supporting plane are located in the same horizontal plane.

8.  The transfer device applied to the pulp molding manipulator according to claim 6,
wherein the inner wall of the chamber is provided with several arc-shaped concave surfaces which
are connected in sequence, and the outermost inner convex part of the inner convex parts

corresponds to the arc-shaped concave surface one by one.

9.  The transfer device applied to the pulp molding manipulator according to claim 1,
wherein the guiding mechanism structure comprises several guide posts which are parallel to each
other and one end of which is fixed on the back of the wet blank transfer mold, several guide sleeve
fixing holes and guide sleeves fixed on the guide sleeve fixing holes are provided on the moving
frame, and the guide sleeves are sheathed on the guide posts one by one, and the guide sleeves are

in sliding connection with the guide posts.
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10. A pulp molding production line, comprising:

a pulp molding manipulator and at least one press, wherein a transfer device is connected
to the pulp molding manipulator;

an auxiliary frame between a movable lower mold holder and an upper mold holder is
provided on the press;

a lifting driving mechanism structure for driving the auxiliary frame to lift or fall vertically
is provided on the press,

wherein the pulp molding manipulator forces the transfer device to extend into between the
movable lower mold holder and the upper mold holder, and the lifting drive mechanism structure
drives the auxiliary frame to contact with and forces the transfer device to move vertically upward

or downward.
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