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member provided to move along a transfer path
of a workpiece; and one or both of a workpiece
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and the rotational workpiece holder unit being
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the apparatus and method for producing a molded
container are configured to include the workpiece
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using the workpiece transfer device. The workpiece
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a container inlet in accordance with the production
process in the production of a molded container
by realizing the rotation and transfer of a container,
and thus improve productivity through automated
production of the container, as well as reducing the
production cost.
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Description

WORKPIECE TRANSFER DEVICE, AND APPARATUS AND
METHOD FOR PRODUCING MOLDED CONTAINER USING

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

THE SAME
Technical Field

The present invention relates to a workpiece transfer device, and an apparatus and
method for producing a molded container using the same, and more particularly, to a
workpiece transfer device capable of adjusting a position of a container inlet in
accordance with the production process in the production of a workpiece, particularly a
synthetic resin (plastic) molded container having an inlet by realizing the rotation and
transfer of a container, and an apparatus and method for producing a molded container
using the same capable of improving productivity through automated production of the
container, as well as reducing the production cost.

Background Art

Molded containers such as a synthetic resin container (e.g., including a plastic
container) are produced by molding a parison in a mold while expanding the parison
which is a molten pre-formed product supplied by the extrusion of resin materials.

Such a molded container is produced in a cylindrical or regular hexahedral shape to
store liquids, for example oil, and it generally has an inlet that is opened and shut with
a stopper.

Meanwhile, FIGS. 1 and 2 show a conventional molding machine 200 for forming a
molded container such as a plastic container.

However, FIG. 1 shows a molding machine for producing a container 100a whose
inlet is arranged in the top thereof, and FIG. 2 shows a molding machine for producing
a container 100b whose inlet is arranged in the bottom thereof.

Hereinafter, a reference numeral '100a’ represents a molded container having a
container inlet arranged in the top thereof, and a reference numeral '100b' represents a
molded container having a container inlet arranged in the bottom thereof.

As shown in FIGS. 1 and 2, the molding machine 200 includes an extruder 210 for
extruding a synthetic resin material into a hollow form to supply a parison 110 as a
molten pre-formed product; a mold unit 220 including molds 222 and 224 for molding
the parison 110; a carrier 230 for transferring the mold unit; and a scrap processing
unit 240 including upper/lower punching members 242 and 244 for processing scraps
of the molded container.

However, the molding machine 200 of FIG. 1 further includes a carrier 250 including

a blowing pin 252 for injecting air through an inlet of the container molded in the mold
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unit 220, the air being used to cool the container, since the container is produced with a
container inlet being arranged in the top of the container.

On the contrary, the molding machine 200 of FIG. 2 further includes the mold carrier
230 including a blowing pin 232 and an expanding pin 234; and a scrap holder unit
250" for transferring the molded container 100b from the mold unit to the scrap
processing unit 240, the molded container 100b having an inlet arranged in the bottom
thereof.

However, the known molding machines 200 as shown in FIGS. 1 and 2 have the
following problems regarding the production of the molded container.

For example, since the molded container 100a is produced with an inlet being
arranged in the top of the molded container 100a in the case of the molding machine as
shown in FIG. 1, the mold unit 220 has a movable width (stroke) that is longer than
that of the mold unit in the molding machine as shown in FIG. 2 due to the interference
between a frame 212 of the extruder 210 and the carrier 250 including a blowing pin
252.

Therefore, an additional space is required for installation of the molding machine,
which leads to the increase in the production cost of the molding machine.

For the molding machine of FIG. 1, the extruder 210 should further include a sealing
cutter 214 for molding a container inlet precisely since the air is injected into the
container by forcing a blowing pin 252 to move down through a container inlet that is
formed after the molding of the parison 110 using a mold.

Particularly, when the mold unit 220 moves to the parison 110 by means of the
carrier 230, left and right molds 222 and 224 of the mold unit 220 are closed, and the
mold unit 220 returns to an initial position, as shown in FIG. 1, the blowing pin 252
moves down, and the container is then cooled with the air passed through its own inlet.
Therefore, the mold unit slowly moves from a parison position to a blowing position to
secure the complete molding of the container inlet, which leads to the delay in the
production time.

Furthermore, when the left and right molds 222 and 224 of the mold unit 220 are
closed as shown in FIG. 1, an upper portion of the parison 110 is first in contact with
the molds, resulting in the poor molding of the container inlet.

For example, the molding machine of FIG. 1 does not have a space in which the
blowing pin 232 and the expanding pin 234 are installed, the characteristic of which is
different from that of the molding machine as shown in FIG. 2 (since a container inlet
is arranged in the top of the container, it is impossible to operate a blowing pin and an
expanding pin and to employ a lower space of the parison).

Therefore, the molding machine of FIG. 1 has problems that the molding in the

contact point of the parison 110 may be easily poor in the molding of a container since
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it is impossible to narrow the initial gap 'H1' of the molds as shown in FIG. 1 to an
initial gap 'H2' of the molds as shown in FIG. 2 while expanding the parison 110 using
the blowing pin 232 and the expanding pin 234 that move toward the carrier 230 as in
the molding machine of FIG. 2.

However, since the container is produced with a container inlet being arranged in the
top of the container in the case of the molding machine of FIG. 1, the molding machine
of FIG. 1 is advantageous for the molding machine of FIG. 2 in which a molded
container 100b is being molded, with an inlet being arranged in the bottom of the
container 100b, by performing a finishing process such as inspection, transfer or
package of the container after the molding of the container.

Meanwhile, the molding machine as shown in FIG. 2 has solutions to the various
problems regarding the molding machine of FIG. 1 in that it is possible to arrange the
blowing pin 232 and the expanding pin 234 in the carrier 230 arranged below the
container, and to use a lower space of the parison since the container inlet is arranged
in the bottom of the container 100b.

For example, the molding machine of FIG. 2 is advantageous to reduce the total
production time of the container, compared to the molding machine of FIG. 1, since
the air passed through the inlet quickly flows through the blowing pin, which is formed
integrally with a mold carrier, even when the molds are closed during a molding
process of the parison 110.

Also, the quick cooling of the container makes it possible to reduce the poor molding
of the container, for example cracks caused in the contact points of the parison 110 in
the molding of the container.

However, the container is produced with the inlet being arranged in the bottom of the
container in the case of the molding machine as shown in FIG. 2, and therefore the
molding machine has a disadvantage that, in order to inspect a container (particularly,
inspect a container inlet and a handle that may be frequently poorly molded), and to
transfer and pack a container when the molding of the container is completed as
described above, workers should troublesomely catch containers and turn around the
container one by one so that an inlet can be positioned upwardly in the container.

These problems make it impossible to automatically produce the molded container.

As aresult, it is possible to make the automatic production of a molded container
using the conventional molding machine 200 by producing a molded container 100b
whose inlet is arranged downwardly using the molding machine as shown in FIG. 2,
followed by automatically turning and transferring the container so that an inlet of the
container can be arranged upwardly so at to facilitate the inspection, transfer and

package of the container.
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Disclosure of Invention

Technical Problem

The present invention is designed to solve the problems of the prior art, and therefore
it is an object of the present invention to provide a workpiece transfer device capable
of adjusting a position of a container inlet in accordance with the production process in
the production of a workpiece, particularly a synthetic resin (plastic) molded container
having an inlet by realizing the rotation and transfer of a container.

It is another object of the present invention to provide an apparatus and method for
producing a molded container using the workpiece transfer device capable of
improving productivity through automated production of the container, as well as

reducing the production cost.

Technical Solution

According to one technical aspect of the present invention, there is provided a
workpiece transfer device including a movable member provided to move along a
transfer path of a workpiece; and one or both of a workpiece holder unit and a
rotational workpiece holder unit, the workpiece holder unit being arranged over the
movable member to hold a workpiece in a position where the workpiece holder units
face each other, and the rotational workpiece holder unit being linked with the
workpiece holder unit in a position where the rotational workpiece holder units face
each other and provided to turn around the workpiece in one side of the workpiece
holder unit over the movable member while holding the workpiece.

According to another technical aspect of the present invention, there is provided an
apparatus for producing a molded container using a workpiece transfer device, the
apparatus including an extruder for extruding raw materials to supply a parison; a mold
unit movably provided as a carrier in one side of the extruder; a scrap holder unit for
holding a scrap of the molded container and transferring the scrap to one side of the
mold unit; and a workpiece transfer device as defined in any one of claims 1 to 13,
which is installed in one side of the scrap processing unit to transfer the molded
container while rotating the molded container.

According to still another technical aspect of the present invention, there is provided
a method for producing a molded container using a workpiece transfer device, the
method including: supplying a parison; molding the parison into a molded container in
a mold so that a container inlet is arranged in the bottom thereof; and rotationally
transferring the molded container so that the container inlet is arranged upwardly in the
container whose inlet is arranged in the bottom thereof when the molding of the

container is completed, by using the workpiece transfer device.

Advantageous Effects
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[30] As described above, the workpiece transfer device according to the present invention
may be useful to adjust the optimum position of a container and transfer the container
in accordance with the production process by realizing the rotation and transfer of a
container in the production of a workpiece, particularly a molded container such as
plastic container having an inlet, and thus automatically produce the container.

[31] As aresult, the apparatus and method for producing a molded container using the
workpiece transfer device may be also useful to improve the productivity of the
molded container, as well as to improve the production quality through the stable

molding process and reduce the production cost of the container.

Brief Description of the Drawings

[32] FIG. 1 is a configuration view illustrating a conventional molding machine.
[33] FIG. 2 is a configuration view illustrating another conventional molding machine.
[34] FIG. 3 is a combined configuration view illustrating an apparatus for producing a

molded container including a workpiece transfer device according to one exemplary
embodiment of the present invention and a molding machine as shown in FIG. 2.

[35] FIG. 4 is a perspective view illustrating the workpiece transfer device according to
one exemplary embodiment of the present invention as shown in FIG. 3.

[36] FIG. 5 is a front view illustrating the workpiece transfer device according to one
exemplary embodiment of the present invention as shown in FIG. 4.

[37] FIG. 6 is a side configuration view illustrating the workpiece transfer device
according to one exemplary embodiment of the present invention.

[38] FIG. 7 is an operation flowchart illustrating an elevating unit of the workpiece
transfer device according to one exemplary embodiment of the present invention.

[39] FIG. 8 is a plane view illustrating holder units of the workpiece transfer device
according to one exemplary embodiment of the present invention.

[40] FIG. 9 is a front view of FIG. 8.

[41] FIG. 10 is an operation flowchart illustrating a rotational holder arm and its operation
in a rotational holder unit of the workpiece transfer device according to one exemplary
embodiment of the present invention.

[42] FIG. 11 is a plane configuration view illustrating a rotational drive system according
to one modified embodiment of the present invention as shown in FIGS. 8 and 10.

[43] FIG. 12 is a schematic view illustrating a modified vertical support in the use of the
rotational drive system as shown in FIG. 11.

[44] FIGS. 13 and 14 are configuration views illustrating an operation of producing a
molded container in the apparatus for producing a molded container using the
workpiece transfer device according to one exemplary embodiment of the present

invention.
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Best Mode for Carrying Out the Invention

Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to the accompanying drawings.

FIG. 3 shows an apparatus for producing a molded container according to the present
invention including a workpiece transfer device 1 according to one exemplary
embodiment of the present invention and a molding machine 200 as shown in FIG. 2.

Hereinafter, the workpiece transfer device 1 according to the present invention will
be described as a 'molded container transfer device' since a workpiece is limited to a
molded container, and the apparatus and method for producing a molded container
using the workpiece transfer device according to the present invention will be then
described with reference to FIGS. 3, 13 and 14.

And, the molding machine 200 as shown in FIGS. 1 and 2 and its related units are
presented by reference numerals of two hundreds, and the molded container is divided
into two groups: '100a’: a container whose inlet is arranged in the top thereof, and
'100b": a container whose inlet is arranged in the bottom thereof.

However, it is considered that the molded container transfer device according to the
present invention does neither necessarily apply to the molding machine, nor is re-
strictively used to produce a molded container.

For example, when a workpiece has a small weight and a predetermined volume, the
workpiece is applicable to the workpiece transfer device 1 according to the present
invention without any difficulty.

First, the molded container transfer device 1 according to the present invention is
arranged to move from the molding machine 200 to one side of the mold unit 220
along a transfer path of a workpiece, for example a molded container, whose scrap is
removed from a scrap processing unit 240, as shown in FIG. 3.

Also, a container cooling unit 260 may be further arranged over the molded container
transfer device 1 according to the present invention as shown in FIG. 3, wherein the
container cooling unit 260 further cools a container by rotating a container 100b whose
inlet is arranged in the top thereof by using a transfer device, followed by injecting air
into the container through the inlet of the molded container 100a that is arranged
upwardly, as described later in detail.

In this case, the container cooling unit 260 includes a plurality of blowing nozzles
264 provided in an elevating plate (not shown) to inject the air through the container
inlet, the elevating plate being elevated by means of a cylinder 262 provided in a body
of the container cooling unit 260.

Of course, it is evident to those skilled in the art that the position (gaps) of the

blowing nozzles 264 is matched to positions of the molded containers 100a.
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However, such a container cooling unit 260 may be used in the molded container
transfer device 1 according to the present invention since the molded container transfer
device 1 may turn around the container.

Therefore, the molded container transfer device 1 according to the present invention
may be used to automate a series of operations of producing a molded container
including supplying a parison 110 using an extruder 210, molding a container in a
mold, removing scraps using a scrap processing unit, and rotating and transferring a
container whose inlet is changed in its position.

That is to say, the problems caused in the use of the molding machine of FIG. 1 are
solved using the molding machine of FIG. 2 as described above, and therefore it is
possible to secure the optimum process for producing a molded container according to
the present invention by adjusting an inlet of the molded container to face upward,
which makes it easy to inspect, transfer and pack a container.

Meanwhile, the molded container transfer devices 1 according to the present
invention are shown in detail in FIGS. 4 to 12, respectively.

First, FIGS. 4 and 5 are a perspective view and a front view showing the entire con-
figurations of the molded container transfer device 1 according to the present
invention, respectively.

That is to say, the molded container transfer device 1 according to the present
invention mainly includes a movable member 20 provided to move along a transfer
path of a molded container 100b that is a workpiece; and one or both of a workpiece
(for example molded container) holder unit 40 and a rotational workpiece holder unit
60, the workpiece holder unit 40 being arranged over the movable member 20 to hold a
container in a position where the workpiece holder units face each other, and the
rotational workpiece holder unit being linked with the workpiece holder unitin a
position where the rotational workpiece holder units face each other and provided to
rotationally transfer the container in one side of the workpiece holder unit 40 over the
movable member 20 while holding the molded container.

However, the molded container transfer device 1 according to the present invention
will be described in detail, including the holder unit 40 and the rotational holder unit
60.

For the molded container transfer device 1 according to the present invention, the
holder unit 40 functions to transfer molded containers 100a and 100b, and the
rotational holder unit 60 functions to turn around the molded container 100b whose
inlet is positioned in the bottom thereof, wherein scraps are removed from the inlet by
the scrap processing unit 240 (see FIG. 3), and finally to extract the molded container
100a whose inlet is positioned in the top thereof.

That is to say, in the molded container transfer device 1 according to the present
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invention, the rotational holder unit 60 is produced so that the molding machine of
FIG. 2 can operate during the molding process, and therefore functions to facilitate the
inspection, transfer and package of the container, and to turn around the container so as
to position an inlet in the top of the container when the molding process is completed.

Next, in the molded container transfer device 1 according to the present invention,
the movable member 20 includes a horizontally moving plate that moves horizontally
through a movement unit 30 provided over a base plate 10 that is arranged on a
movement path of the molded container, as shown in FIGS. 4 and 5.

In this case, the base plate 10 is arranged to adjust a height in one side of a facility
frame of the molding machine 200 as shown in FIGS. 3 and 4, for example fixed onto
support rods 10a that are vertically fixed in four sides of a lower base plate 10b that is
horizontally adjusted and fixed in the facility frame of the molding machine.

Meanwhile, the movement unit 30 for moving a movable plate which is the hor-
izontally movable member 20 includes a rail member 32 such as an LM guide installed
in both upper sides of the base plate 10; a movable block 34 such as an LM block
placed on the rail member 32 to move along the rail member 32 and fixed in the
bottom of the horizontally moving plate; and a drive system, for example a rodless
cylinder 36, arranged on the base plate while being liked with the horizontally movable
member 20, as shown in FIGS 4 and 5.

Therefore, when the known rodless cylinder 36 operates as shown in FIGS. 5 and 6,
the horizontally moving plate as the horizontally movable member 20 coupled to the
known rodless cylinder 36 moves along a rail member as much as the length of the
base plate to correspond to the movement path of the molded container while a
movement level of the horizontally movable member 20 is adjusted.

In this case, a configuration of the rodless cylinder 36 is schematically shown in FIG.
6 as one example of the drive system. Here, a plurality of movable arms 36¢ in which a
body 36a of the rodless cylinder 36 are flowably assembled are fixed between fixing
shafts 14 (see FIG. 4) vertically installed in both sides of the base plate 10, and a
coupling block 36b coupled to the cylinder body 36a is fit and fixed in a placement
portion 20a formed in the center of the horizontally moving plate.

Therefore, when the body 36a of the rodless cylinder moves along the movable arm
36c, the movable blocks 34 formed in both lower sides of the horizontally moving
plate move along the rail member 32, and therefore realizing a reciprocating motion of
the horizontally moving plate which is the horizontally movable member 20.

However, the rodless cylinder 36 has been described in detail as one example of the
drive system in this exemplary embodiment, but it is possible to use other types of
drive systems, for example a drive system including a ball screw and a movable block

coupled to the ball screw.
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Next, the molded container transfer device 1 according to the present invention
further includes a molded container elevating unit 80 for elevating the molded
container 100a whose inlet is position in the top thereof by turning around the
workpiece, for example a molded container upwardly to the horizontally movable
member 20, as shown in FIGS. 4, 5 and 7.

In this case, the molded container elevating unit 80 includes vertical drive cylinders
82 arranged in both sides of the base plate 10; and a molded container elevating shaft
84 extended as much as at least a length of the base plate 10 and arranged on the hor-
izontally movable member 20 to elevate the molded container, wherein the vertical
drive cylinders 82 are coupled to both ends of the molded container elevating shaft 84.

And, the molded container elevating shaft 84 is arranged inside an opening 12a of the
molded container placement plate 12 fixatively arranged on the base plate 10 (in fact,
two placement plates are arranged between the fixing shafts 14), as shown in FIGS. 4
and 5.

Also, in the both sides of the base plate 10, a support plate 15 is fixed in the fixing
shafts 14 fixing the placement plate 12, and a guide plate 16 is installed onto the
support plate 15.

Furthermore, a rod 82a of the vertical drive cylinder 82 is coupled to a shaft 84
through the guide plate 16. In this case, a guide pole 86 provided in the support plate
15 is inserted into a hole (not shown) of the guide plate 16.

Therefore, the molded containers 100b whose inlet is positioned in the bottom
thereof, which is held in holder arms 46 and 64 of the workpiece (molded container)
holder unit 40 and the rotational workpiece holder unit 60, are sequentially rotated, and
simultaneously transferred to a position wherein the container is discharged with an
inlet being positioned in the top of the container as shown in FIG. 14 (V in a transfer
conveyor as shown in FIG. 14), as shown in FIGS. 5 and 7.

Therefore, the containers are sequentially arranged on the placement plate 12
fixatively arranged on the base plate 10.

In this case, the molded container 100a, which is turned to position the container inlet
placed on the placement plate 12, acts as an elevating shaft 84 that is integrally
elevated with the operation of the vertical drive cylinder 82, and moves up as much as
a gap 'h' as shown in FIGS. 5 and 7.

In this context, when the elevating shaft 84 moves down by means of the operation of
the vertical drive cylinder 82 while the container is held in the holder arms of the
holder units, a gap 'h' is formed between a lower surface of the molded container and
the placement plate 12.

Therefore, the molded containers held in the holder units are spaced apart from the

placement plate 12 even when the horizontally moving plate that is the horizontally
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movable member 20 moves horizontally without any change in the gap of the hor-
izontally moving plate. Therefore, the molded containers are transferred without any
friction with the placement plate.

Meanwhile, a molded container backing plate 84a is further provided in an upper
portion of the elevating shaft 84, the molded container backing plate 84a having a
wider area than the elevating shafts that supports the molded container placed on the
placement plate, as shown in FIG. 4.

Such a backing plate 84a may support the molded container more stably.

As aresult, the elevating unit 80 functions to prevent a friction between the
placement plate and the lower surface of the container being transferred in the transfer
device according to the present invention.

Next, the holder units 40 and 60 that rotate and transfer the molded containers in the
molded container transfer device 1 according to the present invention will be in fact
described in detail.

Such holder units 40 and 60 are shown in detail as shown in FIGS. 4, 5, 8 and 9.

First, the molded container holder unit 40 in the transfer device according to the
present invention includes a fixing shaft 49 fixatively installed in the vertical supports
42 that are fixed in both sides of the movable plate that is the horizontally movable
member 20; at least one horizontal drive cylinder 44 horizontally installed in the rear
of the fixing shaft; and a holder arm 46 coupled to the front of the horizontal drive
cylinder 44 to hold a molded container that is the workpiece, as shown in FIGS. 4, 5
and 8.

In this case, at least one contact groove 46a for a molded container is formed in the
holder arm 46, the contact groove 46a being concavely processed to match the size of
the molded container, as shown in FIGS. 4 and &

Therefore, when the horizontal drive cylinders 44, which are coupled to both sides of
the fixing shaft 49 fixed in the vertical supports 42 that moves together with the hor-
izontally moving plate that is the horizontally movable member 20, move forward as
described above, the molded container 100a is transferred while being held between
the contact grooves 46a of both holder arms 46, as shown in FIG. 8.

Of course, when the horizontal drive cylinder 44 moves backward, the container is
separated from the holder arm, and then put on the backing plate 84a.

Also, a fixing plate 48 to which a rod 44a of the horizontal drive cylinder 44 is
coupled is fixed in the rear of the holder arm 46, and a guide pole 50 for supporting the
fixing shaft 49 is installed in the rear of the fixing plate 48, as shown in FIGS. 4 and 8.

Therefore, when the horizontal drive cylinder 44 moves forwards or backwards, the
guide pole 50 is passed through the fixing shaft 49, thereby supporting the fixing shaft

49. Accordingly, the guide pole 50 stably maintains the movement of the container

10
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when the holder arm 46 holds the container.

Next, for the workpiece (molded container) transfer device 1 according to the present
invention, the rotational workpiece holder unit 60, which adjusts a position of the
molded container 100a so that an inlet of the molded container 100a can be positioned
upwards by inversely turning the molded container 100b whose inlet is positioned
downwards, includes a rotational drive system 62 linked in one side of the holder unit
40 provided onto the horizontally movable member 20; and a rotational holder arm 64
linked with the rotational drive system 62 and provided to rotate a molded container
while holding the molded container in the same line as the holder unit 40, as shown in
FIGS. 4,5 8 and 9.

That is to say, unlike the above-mentioned holder unit 40, the rotational holder unit
60 according to the present invention is characterized in that it can rotate the molded
container, using the separately installed rotational drive system 62, while holding the
molded container.

In this case, FIGS. 8 to 10 show the rotational drive system 62 as shown in FIG. 4.
Here, the rotational drive system 62 includes a gear block 66 coupled to one side of the
holder arm 46 provided in the holder unit 40; a rotary actuator 68 installed to be linked
with the gear block 66, and a rotation axis 72 provided in one of a plurality of gears
arranged to control each other in the gear block 66 while being linked with the rotary
actuator, wherein the rotational holder arm is coupled to the rotation axis 72.

A concave gear placement portion 66a in which gears are assembled as shown in
FIG. 10 may be formed in the gear block 66.

As shown in FIG. 10, when the actuator 68 operates, a plurality of the gears that are
installed in the gear block 66 linked with the actuator 68 are also rotated. Therefore,
the rotation axis 72 provided in one gear (e.g., the last gear) of a plurality of the gears
is rotated as much as a predetermined rotation angel, and therefore a double-structure
rotational holder arm 64 fixed in a rotation plate 71 to which the rotation axis 72 is
coupled is rotated while holding a molded container during the operation of the
horizontal drive cylinder 44 of the vertical support 42.

Therefore, the molded container 100b having an inlet positioned in the bottom
thereof is rotated while being held in the holder arm 64 of the rotational holder unit 60,
thereby adjusting a position of the molded container 100a so that an inlet of the molded
container 100a can be positioned upwards, as shown in FIGS. 10 and 13.

In this case, the gear block 66 is fixed in an end of the holder arm 64 of the holder
unit 40 by means of bolts, and therefore when the horizontal drive cylinder 44 of the
vertical support moves forwards, the holder arm 46 of the holder unit 40, the rotational
drive system 62 of the rotational holder unit 60 and the rotational holder arm 64

coupled to the rotation axis 72 integrally move forwards, and hold a molded container,
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as shown in FIG. 8.

Therefore, the holder arms of the holder unit according to the present invention may
be used to transfer up to 3 containers and rotate one container.

Of course, it is possible to adjust a length of the holder arm so as to adjust the
holding number and rotation number of a container.

In this case, the rotary actuator 68 of the rotational drive system 62 includes racks
68a that are driven up and down by air supplied to a rotary actuator; and a pinion gear
68b controlled by the racks 68a, as shown in FIGS. 10 and 11.

Also, the gears rotationally assembled to the gear block 66 in sequence includes a
drive gear 70a arranged in one side of the gear block 66 while being fixed in a drive
axis 69 of the actuator pinion gear 68b; at least one driven gear 70b and 70c arranged
in the gear block 66 while being engaged with the drive gear 70a; and a rotation gear
70d arranged in the gear block to be engaged with the last driven gear.

And, the rotation axis 72 to which the rotational holder arm 64 is coupled is provided
in the rotation gear 70d, as described above.

Therefore, when the drive axis 69 rotates together with the pinion gear during the
operation of the racks in the rotary actuator, a drive gear 70a rotates, and driven gears
70b and 70c engaged with the drive gear 70a are rotated, and the rotation gear is finally
rotated integrally with a rotation axis, and therefore one cycle of the rotational holder
arm 64 is completed, as shown in FIGS. 9 and 10.

Meanwhile, the pinion gear 68b and the drive axis 69 is arranged inside the case 67
coupled to the actuator 68, as shown in FIGS. 4 and 5.

In this case, contact grooves 64a for a container are formed in the holder arm, as
shown in FIG. 8.

Meanwhile, a rotation force is intactly delivered to axes and gears since the rotation
gears to which the rotation axis 69 and the rotation axis 72 of the drive gears are
coupled are assembled with keys, and the driven gears 70b and 70c may be assembled
into convex grooves of the gear block using pins, so that the driven gears 70b and 70c
can operate idly, as shown in FIGS. 4, § and 10.

In this case, because one side end of the holder arm 46 of the holder unit 40 is fixed
in the gear block 66 of the rotational holder unit 60, two holder arms 46 and 64 pass by
a container with the container being arranged between the holder arms 46 and 64, and
hold the container during the above-mentioned forward and backward operations of the
horizontal drive cylinder 44, as shown in FIGS. 4 and 8.

Next, FIG. 11 shows a modified rotational drive system 62' in which a rotation center
of the rotational holder arm is adjusted from C1 to C2.

For example, the rotation gear of the rotational drive system may be present in plural

numbers 70d to 70e, wherein the rotation gears are flowably coupled to a rotation axis
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72" in the gear block 66 and the rotational holder arm 46 is coupled to the rotation axis
72

Therefore, because the rotation center is adjusted from C1 to C2, and thus the molded
container may be increased in size to (D2-D1)x2, the transfer device according to the
present invention may operate easily even when the container is increased in size, as
shown in FIG. 11.

In this case, a rotation axis 72' including a new drive gear 70e is further extended
from the gear block 66 since the rotation axis 72' is adjusted from a position where the
drive gear 70e is not engaged with the rotation gear 70d to a position where the drive
gear 70e is engaged with the rotation gear 70d, and a hole 72'b into a fixing pin 72'a is
inserted is formed to prevent the deviation of the rotation axis from the gear block, as
shown in FIG. 11.

And, the rotation plate 71 into which the holder arm 46 is disassembled/assembled
with bolts is necessarily assembled with screws (S) so that the rotation plate 71 can be
assembled to the rotation axis 72'

Meanwhile, because a rotation path of the holder arm is extended from P1 up to P2
when the rotation center is changed from C1 to C2, it is necessary to install a vertical
support 42' in the horizontally movable member 20 so as to compensate for the
extension, wherein long hose of the vertical support 42" are lengthened and its height is
adjusted to a predetermined level, as shown in FIG. 12.

Next, FIGS. 3, 13 and 14 show an apparatus for producing a molded container
including the known molding machine 200 as shown in FIG. 2 and the molded
container transfer device, for example the workpiece transfer device 1, according to the
present invention as described above up to now.

Therefore, operations of producing a molded container using the molded container
transfer device 1 of the present invention and the molding machine 200 will be
described in detail, as follows.

For example, the operations of producing a molded container using the workpiece
(molded container) transfer device 1 according to the present invention includes:
supplying a molten pre-formed product parison 110 by means an extruder 210;
molding into a molded container 100b the parison 110 supplied into left and right
molds 222 and 224 of a mold unit 220 while an inlet of the container is positioned
downwards; and finally transferring the molded container to a conveyor(V) which is a
position where a container is discharged as shown in FIG. 14 while rotating the
container whose inlet is arranged in the bottom thereof so that the container inlet is
arranged upwardly in the container when the molding of the container is completed, by
using the workpiece transfer device as described above.

Therefore, the operations of producing a molded container according to the present
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invention solved the problems caused when the molded container 100a whose inlet is
positioned in the top thereof is produced as shown in FIG. 1, by forming a parison into
a molded container 100b whose inlet is positioned in the bottom thereof as shown in
FIG. 2.

Next, scraps are removed from the scrap processing unit 240. Then, in order to
facilitate several subsequent processes of the product, the container is rotated using the
transfer device, and discharged with an inlet of the container being positioned upwards.
As a result, it is possible to automate a series of the operations of producing a conta
iner, as described above.

That is to say, referring to FIGS. 3, 13 and 14, when a carrier 230 of the molding
machine 200 moves right under the supplied parison 110 of the extruder 210, a
blowing pin 232 and an expanding pin 234 of the carrier 230 tightly pull the parison
110 (see FIG. 2). Then, when left and right molds 222 and 224 of the mold unit 220
(see FIG. 2) are pressed with each other, the blowing pin 232 starts blowing when the
blowing pin 232 matches a downward positioned inlet of the container 100b, and
operates to precisely mold a container while expanding a parison to the maximum
extent, and cool the container with blowing air.

Next, when the carrier 230 returns to an initial position, for example a position right
under a scrap holder unit 250" and molds of the mold unit are opened, the scrap holder
unit 250" moves down to hold a container scrap and transfers the container 100b whose
inlet is positioned downwards to the scrap processing unit 240. In this case, upper and
lower scraps of the container are removed as upper/lower punching members 242 and
244 of the scrap processing unit.

And, as the horizontally movable member 20 in the transfer device 1 moves as
shown in FIG. 13, the holder arm 64 of the left rotational holder unit 60 holds the first
container, and rotates the container so that an inlet of the container can be positioned
upwards.

Next, when the next containers are sequentially held in the rotational holder arm 64
and the fixing holder arm 46 as shown in FIG. 14, the containers are finally auto-
matically discharged into a conveyor (V) of FIG. 14 while an inlet of the container is
positioned upwards.

Accordingly, the containers may be produced in the automation process without any
hand-made process by continuously molding containers in the molding machine 200
and rotating, transferring and discharging the container in a continuous manner in the

transfer device 1 according to the present invention.
Industrial Applicability

As described above, the transfer device according to the present invention may be
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useful to improve productivity through the automatic production of the molded
container and reduce the production cost since a molded container, particularly a
plastic container having an inlet, may be transferred while being rotated in a desired
direction to arrange a container inlet upwardly or downwardly in the molded container.
Meanwhile, the transfer device according to the present invention may apply to all
types of workpieces having a certain volume and a predetermined weight, as well as

the molded containers.

The present invention has been described in detail. However, it should be understood
that the detailed description and specific examples, while indicating preferred em-
bodiments of the invention, are given by way of illustration only, since various
changes and modifications within the spirit and scope of the invention will become

apparent to those skilled in the art from this detailed description.
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Claims

A workpiece transfer device, comprising:

a movable member provided to move along a transfer path of a workpiece; and
one or both of a workpiece holder unit and a rotational workpiece holder unit, the
workpiece holder unit being arranged over the movable member to hold a
workpiece in a position where the workpiece holder units face each other, and
the rotational workpiece holder unit being linked with the workpiece holder unit
in a position where the rotational workpiece holder units face each other and
provided to turn around the workpiece in one side of the workpiece holder unit
over the movable member while holding the workpiece.

The workpiece transfer device of claim 1, wherein the movable member includes
a horizontally moving plate provided to move horizontally by means of a
movement unit that is linked over a base plate arranged on a movement path of
the workpiece.

The workpiece transfer device of claim 2, wherein the movement unit for
translocating the movable member comprises:

a rail member provided in the base plate;

a movable block provided to move along the rail member and fixed in the bottom
of the horizontally movable member; and

a drive system arranged over the base plate while being linked with the hor-
izontally movable member.

The workpiece transfer device of claim 1, further comprising a workpiece
elevating unit provided to place a workpiece over the movable member and
elevate the workpiece.

The workpiece transfer device of claim 4, wherein the workpiece elevating unit
comprises:

vertical drive cylinders arranged in both sides of the base plate that is installed so
that the movable member can move horizontally; and

a workpiece elevating shaft having the vertical drive cylinders coupled to both
ends thereof, and extendedly arranged on the horizontally movable member to
elevate the workpiece.

The workpiece transfer device of claim 5, wherein the workpiece elevating shaft
is arranged inside an opening portion of the workpiece placement plate fixatively
arranged on the base plate, and

wherein the vertical drive cylinder coupled to the elevating shaft is fixed in the
vertically fixing shaft that fixes the placement plate in both sides of the base
plate.
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The workpiece transfer device of claim 5, wherein a workpiece backing plate is
further provided over the workpiece elevating shaft.

The workpiece transfer device of claim 1, wherein the workpiece holder unit
comprises:

a fixing shaft installed in vertical supports fixed in both upper sides of the
movable member;

at least one horizontal drive cylinder horizontally installed in the rear of the
fixing shaft; and

a holder arm coupled to the front of the horizontal drive cylinder to hold a
workpiece.

The workpiece transfer device of claim 8, wherein a fixing plate to which a rod
of the horizontal drive cylinder is coupled is fixed in the rear of the holder arm,
and a guide pole that is passed through and supported by the fixing shaft is
further provided in the rear of the fixing plate.

The workpiece transfer device of claim 1, wherein the rotational workpiece
holder unit comprises:

a rotational drive system linked with one side of the holder unit that is provided
over the movable member; and

a rotational holder arm linked with the rotational drive system to hold and turn
around a workpiece at the same time.

The workpiece transfer device of claim 10, wherein the rotational drive system
comprises:

a gear block coupled to one side of the holder arm provided in the holder unit;

a rotary actuator installed in the gear block; and

a rotation axis provided in one of a plurality of gears arranged to control each
other in the gear block while being linked with the rotary actuator, wherein the
rotational holder arm is coupled to the rotation axis.

The workpiece transfer device of claim 11, wherein the rotary actuator comprises
an air-driven rack and pinion gear controlled by the rack,

wherein the gears rotationally assembled to the gear block in sequence include a
drive gear arranged in one side of the gear block while being fixed in a drive axis
of the actuator pinion gear, at least one driven gear arranged in the gear block
while being engaged with the drive gear, and a rotation gear arranged in the gear
block to be engaged with the last driven gear, and

wherein the rotation axis is coupled to the rotation gear.

The workpiece transfer device of claim 12, wherein the rotation gear is present in
a plural number, wherein the rotation axis is flowably coupled to the rotation

gear in the gear block, and the rotational holder arm is coupled to the rotation
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axis to vary a rotation center to correspond to the size of a workpiece.

The workpiece transfer device of any one of claims 1 to 13, wherein the
workpiece includes a molded container that is molded in a molding machine, and
the device is included as a component of the molding machine and used for an
apparatus for producing a molded container.

The workpiece transfer device of claim 14, wherein the device is arranged in one
side of a scrap processing unit in the molding machine.

An apparatus for producing a molded container using a workpiece transfer
device, the apparatus comprising:

an extruder for extruding raw materials to supply a parison;

a mold unit movably provided as a carrier in one side of the extruder;

a scrap holder unit for holding a scrap of the molded container and transferring
the container to one side of the mold unit; and

a workpiece transfer device as defined in any one of claims 1 to 13, which is
installed in one side of the scrap processing unit to transfer the molded container
while rotating the molded container.

The apparatus of claim 16, further comprising a container cooling unit provided
in an upper portion of the workpiece transfer device to cool a container by
injecting air through a container inlet.

A method for producing a molded container using a workpiece transfer device,
the method comprising:

supplying a parison;

molding the parison into a molded container in a mold so that a container inlet is
arranged in the bottom thereof; and

rotationally transferring the molded container so that the container inlet is
arranged upwardly in the container whose inlet is arranged in the bottom thereof
when the molding of the container is completed, by using the workpiece transfer
device as defined in any one of claims 1 to 13.

The method of claim 18, wherein the molding of the container comprises:
transferring the molded container to the scrap processing unit by means of the
scrap holder unit so as to remove a scrap and processing the molded container by

means of the workpiece transfer device.
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