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ulation step of regulating a direction of the extraction bag
2 to be a specified direction; a pressing step of pressing
the extraction bag 2 so that one surface or one side of
the extraction bag 2 is folded into two; a folding step of
folding the extraction bag 2 by surface-pressing of the
extraction bag 2 from both sides of surfaces that are over-
lapped upon being folded into two; and a packaging step
of forming a package in which the folded extraction bag
2 is stored in the exterior bag. According to the method,
when a trigonal-pyramid pack is packaged with an exte-
rior bag 11, the trigonal-pyramid pack can be closed in
the exterior bag in the state of being folded flat in a fixed
form.
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Description
Technical Field

[0001] The present invention relates to a method and
apparatus for packaging an extraction bag to obtain a
package in which the extraction bag having four triangu-
lar surfaces is closed in an exterior bag.

Background Art

[0002] Tea bags of black tea, green tea, herb tea and
the like, as well as extraction bags of soup such as dried
sardine and dried bonito are made from a belt-like water
filter sheet. The water filter sheet is formed into tetrahe-
dral or pyramid-like bags having four triangular surfaces,
and each of the bags is filled with extraction materials
such as tea leaves so as to be used as so-called a trig-
onal-pyramid pack. Examples of the trigonal-pyramid
pack include a trigonal-pyramid pack with a thread tag in
which a hanging thread and a tag to be used as a knob
piece are attached to its outer surface.

[0003] The trigonal-pyramid packs are widely market-
ed in the form of being individually packaged with a flat
bag-type exterior bag which is formed of an air-imperme-
able outer packaging film. Individual packaging ma-
chines which industrially perform individual packaging of
trigonal-pyramid packs have also been known (Patent
Literatures 1 and 2).

Citation List
Patent Literature
[0004]

Patent Literature 1: International Publication No.
WO/2009/100751
Patent Literature 2: International Publication No.
WO/2009/101686

Summary of Invention
Technical Problem

[0005] Inaconventionalindividual packaging machine
which individually packages trigonal-pyramid packs, a
trigonal-pyramid pack is fed to a cylindrical guide and is
pressed into an exterior bag by a pusher, and the exterior
bag is sealed so as to manufacture a package of the
trigonal-pyramid pack. Since an extraction bag sheet to
form the triangular pack is a fabric, such as a thin non-
woven fabric or nylon gauze, the trigonal-pyramid pack
is easily squashed inside the exterior bag by simple ac-
tion of being pressed by the pusher.

[0006] However, in the package manufactured in this
manner, the triangular pack is irregularly squashed,
which may provide the pack with an unnecessary thick-
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ness and makes the pack bulky. As a result, an outer
size of the pack may become unstable. Furthermore,
when the triangular pack has a thread tag, the tag may
be folded, the tag may be detached from the trigonal-
pyramid pack, or a hanging thread is bit into a seal portion
at the edge of the exterior bag in the process of the tri-
angular pack being squashed. This leads to increase in
the possibility of producing defective products.

[0007] Accordingly, an object of the present invention
is to package a trigonal-pyramid pack with an exterior
bag by closing the trigonal-pyramid pack in the exterior
bag in the state of being folded flat in a fixed form.

Solution to Problem

[0008] The present inventors have found that a trigo-
nal-pyramid pack can be folded flat if one side or one
surface of the trigonal-pyramid pack is folded into two
and then surface-pressing of the trigonal-pyramid pack
is performed and that the above-stated object can be
achieved by packaging the flat-folded trigonal-pyramid
pack. The present invention has been completed based
on the finding.

[0009] That is, the present invention is a method for
manufacturing a package in which an extraction bag hav-
ing four triangular surfaces is stored in an exterior bag,
the method including:

a direction regulation step of regulating a direction
of the extraction bag to be a specified direction;

a pressing step of pressing the extraction bag so that
one surface or one side of the extraction bagis folded
into two;

afolding step of folding the extraction bag by surface-
pressing of the extraction bag from both sides of sur-
faces which are overlapped upon being folded into
two; and

a packaging step of forming a package in which the
folded extraction bag is stored in the exterior bag.

[0010] In the packaging method in particular, the ex-
tractionbag is an extraction bag with a thread tag in which
atagjoinedto a hanging thread is attached to a triangular
surface, and

in the direction regulation step, the direction of the ex-
traction bag is regulated to be a direction in which the
triangular surface with the tag attached thereto is not fold-
ed in the folding step.

[0011] Moreover, the presentinventionis anapparatus
for manufacturing a package in which an extraction bag
having four triangular surfaces is stored in an exterior
bag, the apparatus including:

adirectionregulation device for regulating a direction
of the extraction bag to be a specified direction;

a pressing device for pressing the extraction bag so
that one surface or one side of the extraction bag is
folded into two;
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a folding device for performing surface-pressing of
the extraction bag from both sides of surfaces that
are overlapped upon being folded into two so as to
fold the extraction bag flat; and

a package forming device for packaging the folded
extraction bag with an outer packaging film so as to
form a package in which the extraction bag is stored
in the exterior bag formed of the outer packaging film.

[0012] Particularly, in the apparatus for manufacturing
a package, the extraction bag is an extraction bag with
a thread tag in which a tag joined to a hanging thread is
attached to a triangular surface, and

the direction regulation device regulates the direction of
the triangular surface with the tag attached thereto to be
a direction in which the surface is not pressed inside by
the pressing device.

Advantageous Effects of Invention

[0013] According to the presentinvention, the trigonal-
pyramid pack can be folded flat, and a package in which
the flat folded trigonal-pyramid pack is stored in an exte-
rior bag can be obtained. Therefore, it becomes possible
to prevent the package of the trigonal-pyramid pack from
becoming unnecessarily bulky.

[0014] Furthermore, in the case of the trigonal-pyramid
pack with a thread tag, a package can be obtained in
which a trigonal-pyramid pack is folded flat without the
tag being folded and is sealed in an exterior bag. There-
fore, in individual packaging of the trigonal-pyramid
packs, it becomes possible to prevent production of de-
fective products having the tag being folded, with the tag
being detached from the trigonal-pyramid pack, or having
the hanging thread being bit into a seal section at the
edge of the exterior bag.

Brief Description of Drawings
[0015]

FIG. 1 is a schematic view of a package manufac-
turing apparatus 1A of an embodiment.

FIG. 2is alongitudinal sectional view of the package
manufacturing apparatus 1A of the embodiment.
FIG. 3 is an enlarged partial view of the longitudinal
sectional view of the package manufacturing appa-
ratus 1A of the embodiment.

FIG. 4A is a longitudinal sectional view of a hopper-
type holding device.

FIG. 4B is a top view of the hopper-type holding de-
vice.

FIG. 4C is a cross sectional view of the hopper-type
holding device along line A-A of FIG. 4A.

FIG. 4D is a cross sectional view of the hopper-type
holding device along line B-B of FIG. 4A.

FIG. 5(1) is a perspective view of an extraction bag
with a thread tag before the tag is stripped, while
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FIG. 5(2) is a perspective view of the same after the
tag is stripped.

FIG. 6A is an explanatory view of the extraction bag
being folded in a pressing device.

FIG. 6B is an explanatory view of the extraction bag
being folded in the pressing device.

FIG.7is atop view of afolding device which received
the extraction bag.

FIG. 8Ais a cross sectional view of the folding device
which received the extraction bag along line A-A of
FIG. 7.

FIG. 8B is an explanatory view of the action of the
folding device.

FIG. 8C is an explanatory view of the action of the
folding device.

FIG. 8D is an explanatory view of the action of the
folding device.

FIG. 9A is a top view of the pressing device.

FIG. 9B is a side view of the pressing device.

FIG. 9C is a side view of the pressing device of FIG.
9A as viewed from B direction.

FIG. 10 is an explanatory view of the action of the
pressing device and the folding device.

FIG. 11 is a side view of an extraction device.

FIG. 12 is a side view of the extraction device and a
transfer device.

FIG. 13 is an explanatory view of a modified example
of installation positions of tag direction confirmation
cameras.

FIG. 14A is a schematic view of a package manu-
facturing apparatus 1B of an embodiment.

FIG. 14Bis a schematic view of a direction regulation
device portion in the package manufacturing appa-
ratus 1B of the embodiment.

FIG. 15 is a schematic view of a package manufac-
turing apparatus 1C of an embodiment.

FIG. 16 is an explanatory view of the function of the
package manufacturing apparatus 1C of the embod-
iment.

Description of Embodiments

[0016] Hereinafter, the present invention will be de-
scribed in detail with reference to the drawings. Note that
identical or similar component members are designated
by identical reference numerals throughout the respec-
tive drawings.

[0017] FIG. 1 is a schematic view of a manufacturing
apparatus 1A which performs a package manufacturing
method of one embodiment of the present invention. The
package manufacturing apparatus 1A is an apparatus
configured to manufacture a package 10 in which an ex-
traction bag 2 having four triangular surfaces, such as a
tetrahedral tea bag, is individually packaged with an ex-
terior bag 11 that is formed into a flat bag by three-side
sealing. The package manufacturing apparatus 1A gen-
erally includes: a direction regulation device 20 which
performs a direction regulation step of regulating the di-
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rection of the extraction bags 2 which are continuously
fed from a belt conveyer 90 to be a specified direction; a
pressing device 30 which performs a pressing step of
pressing the extraction bag 2 so that one surface or one
side of the extraction bag 2, which was fed from the di-
rection regulation device 20 to have the specified direc-
tion, is folded into two; a folding device 40 which performs
a folding step of folding the extraction bag 2 flat by sur-
face-pressing of the extraction bag 2 from both front and
rear side of surfaces that are overlapped upon being fold-
ed into two by the pressing device 30; and a package
forming device 50 which performs a packaging step of
forming a package 10 by individually packaging the ex-
traction bag 2 folded flat by the folding device 40 with an
outer packaging film 12.

[0018] Note that the extraction bag 2 to be fed to the
package manufacturing apparatus 1A may be manufac-
tured by a publicly known method which includes: forming
a belt-like water filter sheet into a cylindrical shape by
bonding opposite edges of the water filter sheet to each
other; and alternately forming a first horizontal seal ob-
tained by squashing the cylindrical body and weld-
ing/melt-cutting the cylindrical body in a width direction
and a second horizontal seal obtained by welding/melt-
cutting the cylindrical body in another width direction that
is orthogonal to the previous width direction while filling
contents in between these horizontal seal formations. For
example, the extraction bag 2 may be an extraction bag
with a thread tag as illustrated in FIG. 5(1), in which a
tag 4 joined as a knob piece to one end of a hanging
thread 3 of the extraction bag 2 is attached to a triangular
surface of the extraction bag 2. When the extraction bag
2 with a thread tag is used, the tag 4 is stripped from the
surface of the extraction bag 2, so that a bag body 2’ can
be hung with a hanging thread 3 that extends from the
tag 4 as illustrated in FIG. 5(2). Examples of a more con-
crete method for manufacturing such an extraction bag
2 include a method disclosed in International Publication
No. WO/2011/61846.

[0019] FIG. 2is a longitudinal sectional view of part of
the package manufacturing apparatus 1A in which the
direction regulation device 20, the pressing device 30,
and the folding device 40 are incorporated. FIG. 3 is an
enlarged view of the vicinity of a hopper-type holding de-
vice 22 included in the direction regulation device 20.
[0020] The direction regulation device 20 has a plural-
ity of hopper-type holding devices 22 mounted on an up-
per table 21 which rotates around a shaft L1 in a direction
of arrow A in FIG. 1. FIG. 4A is a longitudinal sectional
view of the hopper-type holding device 22, and FIG. 4B
is a top view of the hopper-type holding device 22. Pro-
vided in the bottom of each hopper-type holding device
22 is a placement section 23 formed to have a triangular
hole in atransverse section so that one triangular surface
of the extraction bag 2 goes therein. The bottom of the
placement section 23 is formed from a shutter 24. The
shutter 24 takes a position of closing the bottom of the
placement section 23 as illustrated with a dashed line in
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FIG. 4B and a position of opening the bottom of the place-
ment section 23 as illustrated with a two-dot chain line in
the same drawing by means of a cam mechanism includ-
ing a cam 241 and a cam follower 242 (FIG. 3).

[0021] Thedirectionregulation device 20 has arocking
mechanism 25 including a rocking cylinder 251, a rocking
cam 252, and a rocking cam follower 253 so that oscil-
lation can be provided to the extraction bag 2 retained
by the hopper-type holding device 22 in a rocking region
R that is a specified range in the direction of arrow A
starting from a position P1 where the hopper-type holding
device 22 receives the extraction bag 2 from the belt con-
veyer 90. Even if the triangular surface of the extraction
bag 2 does not fit into the placement section 23 at the
beginning when the extraction bag 2 is fed to the hopper-
type holding device 22 from the belt conveyer 90, oscil-
lation by the rocking mechanism 25 is applied to the ex-
traction bag 2 on the placement section 23 in the rocking
region R as the hopper-type holding device 22 moves on
the upper table 21. As a result, the oscillation helps the
triangular surface of the extraction bag 2 to be fitted into
the placement section 23, and thereby the direction of
the extraction bag 2 is regulated to be aligned with the
direction of the triangular hole of the placement section
23.

[0022] The rocking mechanism 25 which applies oscil-
lation to the extraction bag 2 retained on the hopper-type
holding device 22 is not limited to the aforementioned
example in which the rocking cylinder 251 is used. Var-
ious mechanisms using motors and cranks may be pro-
vided instead.

[0023] AsillustratedinFIG. 4C, the direction regulation
device 20 also has, as a placement section positioning
mechanism 26 which sets the placement section 23 in a
specified direction, positioning recess sections 261 pro-
vided at intervals of 120 degrees on the periphery of the
lateral surface of the hopper-type holding device 22, and
apositioning ball plunger 262. By pressing the positioning
ball plunger 262 to the positioning recess sections 261,
the triangular hole of the placement section 23 may be
fixed in the specified direction. Here, the direction of the
placement section 23 is adjusted to be the direction in
which one surface or one side of the extraction bag 2 is
folded into two in the downstream pressing device 30.
This makes it possible to finely fold the extraction bag 2.
[0024] Further, the direction regulation device 20 has
atagdirection regulation mechanism 27 which regulates,
when the extraction bag 2 is an extraction bag with a
thread tag, the direction of the tag 4 of the extraction bag
2 which was fitted into the placement section 23, so as
to prevent the tag 4 from being folded by the pressing
device 30 and/or the folding device 40 on the downstream
side. More specifically, as illustrated in FIGS. 1 and 2, in
order to enable the direction of the tag 4 of the extraction
bag 2 to be detected at an observation position P2 down-
stream from the rocking region R, two tag direction con-
firmation cameras 271 (271p, 271q) are provided to hor-
izontally observe the extraction bag 2, which is at the
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observation position P2, fromthree directions, anda CPU
272 is provided for controlling the cameras 271. As illus-
trated in FIGS. 4A and 4D, inspection holes 273 for al-
lowing the tag direction confirmation cameras 271 (271p,
271q) to observe the extraction bag 2, which has been
fitted into the placement section 23, are formed on the
lower lateral surface of the hopper-type holding device
22 at intervals of 120 degrees. Positioning holes 274
(FIG. 4B) are also provided on the periphery of the upper
surface of the hopper-type holding device 22 at intervals
of 120 degrees, and an engaging pin 275 which can be
inserted and removed to/from the positioning hole 274 is
provided at a tag direction adjustment position P3 down-
stream of the observation position P2.

[0025] Itisto be noted thatin the present embodiment,
the direction in which the extraction bag 2 fitted into the
placement section 23 is pressed by the pressing device
30 on the downstream is the direction toward the shaft
L1 that is the center of rotation of the upper table in plan
view as illustrated with arrow X in FIG. 4D.

[0026] The engaging pin 275 moves up and down by
a lifting cylinder 276, and moves in a direction of arrow
q (FIG. 4B) on the level plane by 120 degrees at a time
with a rotary motor 277. Accordingly, the engaging pin
275 is inserted into the positioning hole 274 at the tag
direction adjustment position P3 and the engaging pin
275 is moved in the direction of arrow q by 120 degrees
at a time, so that the direction of the placement section
23 can be changed.

[0027] Further, when one surface abc of the extraction
bag 2 (vertexes beingabcd) is pressed inside and thereby
folded into two by the pressing device 30 on the down-
stream side as illustrated with a dashed line in FIG 6A(1),
the surface which is not folded is a surface bcd which is
generally parallel to the pressing direction as illustrated
in FIG 6A(2). Moreover, when one side ab of the extrac-
tion bag 2 is pressed inside and thereby folded into two
by the pressing device 30 as illustrated with a dashed
line in FIG 6B(1), the surface which is not folded is a
surface bcd and a surface acd which face the side ab
that is folded into two as illustrated in FIG 6B(2).

[0028] Accordingly, in order to set the surface of the
extraction bag 2 with the tag 4 attached thereto as the
surface which is not folded by the pressing device 30 as
described above, the tag direction regulation mechanism
27 adjusts the direction of the extraction bag 2 to be a
specified direction by rotating the placement section 23
by 120 degrees at a time with use of the engaging pin
275 based on the observation result with the tag direction
confirmation cameras 271p and 271q. In other words,
when the tag is observed with the tag direction confirma-
tion camera 271p illustrated in FIG. 4D (when the tag is
present on the surface (p) of the extraction bag 2), the
placement section 23 is rotated by 120 degrees clock-
wise so that the tag is positioned on the surface (r). When
the tag is observed with the tag direction confirmation
camera 271q (when the tag is present on the surface (q)
of the extraction bag 2), the placement section 23 is ro-
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tated by 120 degrees counterclockwise so that the tag is
positioned on the surface (r). When the tag is not ob-
served with both the tag direction confirmation cameras
271p and 271q, then the tag is either on the surface (r)
of the extraction bag 2 or on the surface facing the bottom
of the placement section 23. Therefore, rotation of the
placement section 23 is not performed.

[0029] After the direction of the extraction bag 2 is ad-
justed to be the specified direction at the tag direction
adjustment position P3, the hopper-type holding device
22 starts to descend with the aid of the cam mechanism
including a hopper lifting cam 221 and a hopper lifting
cam follower 222 at a hopper descend start position P4
that is downstream from the position P3 as illustrated in
FIG. 3, and comes closer to a receiving position P5 of
the extraction bag 2 on alower table 28. Then, the shutter
24 of the hopper-type holding device 22 opens at the
receiving position P5, and the extraction bag 2 is dropped
to the folding device 40 on the lower table 28. Then, the
shutter 24 is closed, and the hopper-type holding device
22 ascends and receives supply of the extraction bag 2
again at the position P1 from the belt conveyer 90.
[0030] In the package manufacturing apparatus 1A of
the present embodiment, the pressing device 30 and the
folding device 40 are mounted on the lower table 28 which
rotates around the shaft L1 in a direction of arrow B in
FIG. 1.

[0031] FIG. 7 is a top view of the folding device 40
which has received the extraction bag 2 at the receiving
position P5, and FIG. 8A is a cross sectional view along
line A-A. As illustrated in the drawings, the folding device
40 includes an upper plate 41 having a flat surface with
arecessed shape, a lower plate 42 having a flat surface
with a projecting shape, and a fixing plate 43 placed in
parallel with and behind the lower plate 42 (at the side
of the rotation center of the lower table 28).

[0032] In order to rotate the upper plate 41, the lower
table 28 includes a cam mechanism including an upper
plate cam 411 and an upper plate cam follower 412. With
this mechanism, a slider 413 moves back and forth on a
rail 414, and one end of an articulated arm 416 rotates
around a shaft L3 via a rod 415, whereby the upper plate
41 rotates around a shaftL2. Accordingly, the upper plate
41 takes a position opened to the lower plate 42 as illus-
trated in FIG. 8A and a position closed to the lower plate
42 as illustrated in FIGS. 8C and 8D. FIG. 8C is a view
of the upper plate 41 in the closed state as viewed from
the A-A direction of FIG. 7 as in the case of FIG. 8A, and
FIG. 8D is a side view of the upper plate 41 in the closed
state as viewed from the B-B direction of FIG. 7.

[0033] In order to rotate the lower plate 42, the lower
table 28 includes alower plate cam 421 and a lower plate
cam follower 422. Consequently, a slider 423 moves
back and forth on a rail 424, and a lower plate fixture 426
rotates around the shaft L3 via arod 425, while the lower
plate 42 mounted on the lower plate fixture 426 also ro-
tates. Accordingly, the lower plate 42 takes a position at
which the plate surface is leveled as illustrated in FIGS.
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8A and 8B, and a position at which the plate surface has
been rotated to be generally vertical as illustrated in FIG.
8C.

[0034] Inthe presentinvention, the pressing device 30
is a device for pressing so that one surface or one side
of the extraction bag 2 fed from the hopper-type holding
device 22 is folded into two. In the present embodiment,
as illustrated in FIG. 9A, the pressing device 30 includes
a tabular pressing plate 31 for pressing one side ab of
the extraction bag 2 (vertexes being abcd) fed onto the
lower plate 42 of the folding device 40. The pressing de-
vice 30 also includes two pressing plates 31 so that one
sides of two extraction bags 2 may respectively be folded
into two.

[0035] FIG. 9B is a side view of the pressing device 30
of FIG. 9A as viewed from A direction, and FIG. 9C is a
side view of the pressing device 30 of FIG. 9A as viewed
from B direction.

[0036] As illustrated in FIGS. 9B and 9C, the pressing
device 30 has a reciprocating motor 311 and a lifting mo-
tor 312. By moving a slider 314 back and forth on a rail
313 with the reciprocating motor 311, the pressing plate
31 reciprocates with respect to the extraction bag 2 in a
horizontal direction x. Moreover, by ascending and de-
scending a table 315 with the lifting motor 312, the press-
ing plate 31 ascends and descends. By combining the
reciprocation motion and the ascending/descending mo-
tion of the pressing plate 31 and also combining opening
and closing motions of the upper plate 41 and the lower
plate 42 of the above-mentioned folding device 40, the
extraction bag 2 can be folded as illustrated in FIG. 10.
In short, the pressing plate 31 is pressed into one side
ab of the extraction bag 2 fed onto the lower plate 42 of
the folding device 40.

[0037] Next, the upper plate 41 of the folding device
40 is rotated, and surface-pressing of the extraction bag
2 is performed from both sides so that a surface S (FIG.
8B) overlapped by folding the side ab into two is held by
the upper plate 41 and the lower plate 42 (FIG. 10(2)),
so that the extraction bag 2 is folded flat (FIGS. 10(3)
and 8C). In the process of folding the extraction bag 2
flat, the pressing plate 31, whose plate surface is inclined
with respect to the level plane, is moved downward while
gradually being advanced so as to press the extraction
bag 2 (FIG. 8A). Then, after the extraction bag 2 is folded
flat by laying the upper plate 41 on top of the lower plate
42, the pressing plate 31 is moved upward while being
retreated (FIG. 8B), and the pressing plate 31 is drawn
out from the extraction bag 2 (FIGS. 10(4) and 8C).
Therefore, the pressing plate 31 does not hinder folding
of the extraction bag 2.

[0038] Next, as illustrated with the arrows in FIGS.
10(5) and 8C, the lower plate 42 is rotated to detach the
lower plate 42 from the flat folded extraction bag 2. As a
result, part of the flat folded extraction bag 2 at the side
of the rotation center of the lower table 28 is put in the
state of being held in between the fixing plate 43 and the
upper plate 41. However, since the upper plate has a
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recessed shape, the extraction bag 2 can newly be held
through a clearance in the center of the recessed shape,
so thatthe extraction bag 2 can be taken out of the folding
device 40 in the state of being folded and be sent to the
package forming device 50 which forms packages.
[0039] The package forming device 50 is configured
to package the extraction bag 2 with an outer packaging
film to form a package 10, in which the flat folded extrac-
tion bag 2 is stored in a flat bag-type exterior bag 11
made of the outer packaging film. In the present inven-
tion, the package forming device 50 is not particularly
limited, and various devices can be used such as a device
illustrated in FIG. 1, which folds a belt-like outer packag-
ing film 12 into two so that the top of a fold faces down,
moves the film in a horizontal direction, inserts a flat fold-
ed extraction bag 2 into a double-folded outer packaging
film 12, forms the outer packaging film 12 into flat bags
by thermal bonding, and separates the formed packages
from each other.

[0040] In this case, it is preferable to use delivery
means that is a combination of an extraction device 60
illustrated in FIG. 11 and a transfer device 70 illustrated
in FIG. 12 to insert the extraction bag 2 into the double-
folded outer packaging film 12.

[0041] That is, the extraction device 60 illustrated in
FIG. 11 includes an extraction gripper 61 which can holds
the double-folded extraction bag 2. In the extraction grip-
per 61, the gap between a pair of grippers can be freely
opened and closed by an opening/closing motor 62. The
extraction device 60 also includes a reciprocating motor
63 and a 90-degree rotation motor 64. The extraction
gripper 61 is retreated in a direction of arrow a with the
reciprocating motor 63, and also a grip surface of the
extraction gripper 61 is rotated by 90 degrees around a
shaftL4 in alongitudinal direction of the extraction gripper
61 with the 90-degree rotation motor 64. At the same
time, the position of the extraction gripper 61 is rotated
in a direction of arrow b so as to move the extraction
gripper 61 to arelay position Pa illustrated with a dashed
line in FIG. 11.

[0042] As illustrated in FIG. 12, the transfer device 70
has a relay gripper 71 and an insertion gripper 72 which
can hold the flat folded extraction bag 2 as with the case
of the extraction device 60. The relay gripper 71 is moved
by arelay gripper opening/closing motor 73 which opens
and closes the relay gripper 71 and a 90-degree rotation
motor 74 which rotates the relay gripper 71 by 90 degrees
in a direction of arrow a.

[0043] Similarly, the insertion gripper 72 is also moved
by a gripper opening/closing motor and a 90-degree ro-
tation motor.

[0044] Therefore, according to the extraction device
60 and the transfer device 70, the flat folded extraction
bag 2 which is held with the upper plate 41 and the fixing
plate 43 of the folding device 40 is first held with the ex-
traction gripper 61 of the extraction device 60. The grip
surface is then rotated by 90 degrees, and the position
of the extraction gripper 61 is also rotated to move the
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extraction gripper 61 to the relay position Pa. Next, the
extraction bag 2 held with the extraction gripper 61 at the
relay position Pa is held with the relay gripper 71 of the
transfer device 70, and the holding with the extraction
gripper 61 is cancelled. The relay gripper 71 is rotated
by 90 degrees as illustrated with arrow a in FIG. 12 to
move the relay gripper 71 to a delivery position Pb. At
the delivery position Pb, the extraction bag 2 held with
the relay gripper 71 is held with the insertion gripper 72,
and the holding with the relay gripper 71 is cancelled.
The insertion gripper 72 is rotated by 90 degrees as il-
lustrated with arrow b in FIG. 12, and the extraction bag
2 is inserted into the double-folded outer packaging film
12.

[0045] Using the extraction device 60 and the transfer
device 70 in this manner makes it possible to send the
flat folded extraction bag 2 in the flat folded state to the
package forming device 50. In addition, when the afore-
mentioned folding device 40 and the package forming
device 50 are installed as an industrial line, installation
arrangement becomes easy.

[0046] In the extraction device 60 and/or the transfer
device 70, rotation of the grip surface can properly be
performed in accordance with the direction of the pro-
duction line and the number of 90-degree rotations of the
grip position may properly be determined in accordance
with the distance between the folding device 40 and the
package forming device 50.

[0047] As illustrated in FIG. 1, once the flat folded ex-
traction bag 2 is received inside the double-folded outer
packaging film 12, the package forming device 50 tem-
porarily bonds a portion to be a side seal 111 of the ex-
terior bag 11 by a thermocompression bonding device
52. Meanwhile, inert gas, such as nitrogen gas, is sent
from a gas introducing pipe 51 into the double-folded
outer packaging film 12 that is downstream from the po-
sition where the temporary bonding is performed. Ac-
cordingly, in the aforementioned temporary bonding, the
portion that is to be the side seal 111 is heat-bonded
excepttheregion where the gas introducing pipe 51 pass-
es along. Next, a portion used as a top seal 112 of the
exterior bag 11 is heat-bonded by the thermocompres-
sion bonding device 53, and also the whole region of the
portion used as the side seal 111 of the exterior bag 11
is heat-bonded by the thermocompression bonding de-
vice 54. The top seal portion is cooled with a roll-shaped
cooling device 55. Then, a cooling device-cum-cutter 56
having a retractable cutter 56b provided inside a cooling
device 56a is used to cool the side seal portion with the
cooling device 56a, while exterior bags linked through
the side seal are severed from each other with the cutter
56b to obtain each of the packages 10 of the extraction
bag 2.

[0048] The presentinvention may be embodied in var-
ious modes. For example, in the aforementioned manu-
facturing apparatus 1A, when the extraction bag 2 is of
a type without a thread tag, the direction of the triangular
surfaces of the extraction bag 2 may be regulated by the
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direction regulation device 20 so that one surface of the
extraction bag 2 is folded into two by the pressing device
30 as illustrated in FIG. 6A. When the extraction bag 2
has a rectangular pyramid-like bottom, the hole in the
placement section 23 of the hopper-type holding device
22 may have a rectangular shape.

[0049] In the tag direction regulation mechanism 27,
the extraction bag 2 at the observation position P2 may
be observed from the top with use of the tag direction
confirmation camera 271 as illustrated in FIG. 13.
[0050] Further, in the direction regulation device 20
which regulates the direction of the extraction bag 2, the
device which retains the extraction bag 2 so that one
triangular surface of the extraction bag 2 makes a low-
ermost end as in the case of the aforementioned hopper-
type holding device 22 may be replaced with a device
which retains the extraction bag 2 with one side thereof
making the lowermost end.

[0051] As the pressing device which presses the ex-
traction bag 2 so that one surface or one side of the ex-
traction bag 2 is folded into two, the device which recip-
rocates a plate material like the aforementioned pressing
plate 31 may be replaced with a device which presses
the extraction bag 2 with a rotating disk which is brought
into contact with one surface or one side of the extraction
bag 2 at right angles.

[0052] As the folding device which folds the extraction
bag 2 flat, the device which applies pressure on the ex-
traction bag 2 with use of the flat surfaces of the plate-
like materials that face each other as in the aforemen-
tioned folding device 40 may be replaced with a device
which holds the extraction bag 2 in between rotating belts
that face each other.

[0053] The aforementioned modified modes may ap-
propriately be combined.

[0054] For example, a package manufacturing appa-
ratus 1B illustrated in FIG. 14A includes: a device to be
used as a direction regulation device including a tray 110
which retains an extraction bag 2 so that one side of the
extraction bag 2 makes a lowermost end and transfer
means (not illustrated) which transfers the extraction bag
2 retained on the tray 110 so that one side of the extrac-
tion bag 2 that makes the lowermost end may align with
the conveying direction of the extraction bag 2; a rotating
disk 120 to be used as the pressing device; and belts
130 to be used as a folding device which rotate while
facing each other.

[0055] The tray 110 has two placement portions 111
and 112 for the extraction bag 2, which are formed by
crisscrossing grooves with a V shaped cross-section in
vertical and horizontal directions. In the manufacturing
apparatus 1B, a plurality of similar trays 110 are arrayed
and are circulated as shown with arrows.

[0056] The manufacturing apparatus 1B operates as
follows. First, the extraction bags 2, which are continu-
ously fed from the apparatus for manufacturing the ex-
traction bag 2, are received one by one at the first place-
ment portion 111 of the tray 110.
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[0057] When the extraction bag 2 is of a type with a
thread tag, it is necessary to prevent the tag 4 from being
folded when the extraction bag 2 is pressed with the ro-
tating disk 120. Accordingly, when the extraction bag 2
is transferred from the first placement portion 111 to the
second placement portion 112, the direction of the ex-
traction bag 2 is properly changed so that the triangular
surface with the tag 4 attached thereto is positioned to
face the side of the extraction bag 2 which is to be pressed
by the rotating disk. More specifically, in the case of the
extraction bag fed from an apparatus for industrially man-
ufacturing trigonal-pyramid packs (such as the apparatus
described in International Publication No. 2011/61846),
the direction of the lowermost side of the extraction bag
2 that is received in the first placement portion 111 of the
tray 110 and the direction of the surface with the tag 4
attached thereto are alternately changed as illustrated in
FIG. 14A. Accordingly, for example, when the direction
of the lowermost side of the extraction bag 2 that is re-
ceived in the placement portion 111 is aligned with the
direction of the conveying direction of the extraction bag
2 as illustrated in (l), the extraction bag 2 is transferred
to the placement portion 112 without changing the direc-
tion of the extraction bag 2. Contrary to this, as illustrated
in (II), when the direction of the lowermost side of the
extraction bag 2 that is received in the placement portion
111 is vertical to the conveying direction of the extraction
bag 2 and the surface with the tag 4 attached thereto
faces upward, the extraction bag 2 are vertically re-
versed, and the extraction bag 2 is transferred so that
the side that forms the surface with the tag 4 attached
thereto makes a lowermost side.

[0058] Moreover, in the case of the extraction bag 2
being of a type without a thread tag in the manufacturing
apparatus 1B, for example, when the direction of the low-
ermost side of the extraction bag 2 received in the place-
ment portion 111 is aligned with the direction of the con-
veying direction of extraction bag 2 as illustrated in (l) of
FIG. 14B, the extraction bag 2 may be transferred to the
placement portion 112 without changing the direction of
the extraction bag 2. When the direction of the lowermost
side of the extraction bag 2 which is received in the place-
ment portion 111 is vertical to the conveying direction of
the extraction bag 2 as illustrated in (ll) of FIG. 14B, the
extraction bag 2 may be rotated 90 degrees inside the
level plane and be transferred to the placement portion
112.

[0059] After the direction of the extraction bag 2 is reg-
ulated in this manner, the tray 110 retaining the extraction
bag 2 passes under the rotating disk 120. The upper end
side of the extraction bag 2 is pressed inside by the ro-
tating disk 120 in the direction vertical thereto, so that
the side may finely be folded into two. Then, subsequent
to this, the extraction bag 2 is passed between the belts
130 facing each other, by which the extraction bag 2 is
folded flat. The flat folded extraction bag 2 may be insert-
ed into the outer packaging film 12, which is folded into
two by the package forming device 50 with the same
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means as the extraction device and the transfer device
having grippers as described before.

[0060] A package manufacturing apparatus 1C illus-
trated in FIG. 15 includes a bucket table 140 as the di-
rection regulation device which retains the extraction bag
2 so that one side of the extraction bag 2 makes the
lowermost side. FIG. 16 is an explanatory view of the
action inside the bucket 141. A right-side column of FIG.
16 illustrates cross sectional views of the bucket 141 as
viewed from A direction in FIG. 15 (a rotation direction
of abucket table), and a left-side column illustrates cross
sectional views of the bucket 141 as viewed from B di-
rection in FIG. 15 (a radial direction of rotation of the
bucket table).

[0061] While the surface of an upper end opening of
the bucket 141 is generally a square shape so that the
extraction bag 2 thrown in the bucket 141 is retained with
one side of the extraction bag 2 making the lowermost
end, the bottom thereof is formed narrow so as to have
a triangular cross section as viewed from the A direction
in FIG. 15.

[0062] The manufacturing apparatus 1C includes a
pressing plate 150 to be used as a pressing device which
presses one side of the extraction bag 2 that makes an
uppermost side in the bucket 141, the pressing plate 150
being pressed with a plate surface thereof being in the
direction vertical to one side that is the uppermost side
of the extraction bag 2. The manufacturing apparatus 1C
also includes pressure plates 160 to be used as a folding
device which holds two facing surfaces of the extraction
bag 2 inside the bucket 141.

[0063] The pair of pressure plates 160 of the folding
device are in the state where both the plates are opened
in a V shape along the inner wall of the bucket 141, when
the bucket 141 receives the extraction bag 2. The open-
ing width of the V shape is variable and the pair of pres-
sure plates 160 can take a position where the opening
of the V shape is closed at the center of the bucket.
[0064] In the manufacturing apparatus 1C, when the
bucket 141 receives the extraction bag 2 from the belt
conveyer 90, the bucket 141 retains the extraction bag
2 so that one side of the extraction bag 2 makes a low-
ermost end (FIG. 16(a)). Next, the pressing plate 150
presses the uppermost side of the extraction bag 2 that
is retained on the bucket 141, and also narrows the open-
ing of the pressure plates 160 which is opened in the V
shape along the inner wall of the bucket 141 (FIG. 16(b)).
Then, the extraction bag 2 is folded flat and further
pressed downward with the pressing plate 150, and the
flat folded extraction bag 2 is dropped to a bottom receiv-
ing guide 142 (FIG. 16(c)). The bottom receiving guide
142 is a plate-like member which opens and closes a
lower part of the bottom of the bucket 141. A plate-like
side guide 143 stands on each side of the bottom receiv-
ing guide 142 to help the extraction bag 2 dropped to the
bottom receiving guide 142 to be retained there.

[0065] The extraction bag 2 dropped to the bottom re-
ceiving guide 142 is held by the gripper 170, and the
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bottom receiving guide 142 is removed from the lower
part of the bottom of the bucket 141, so that the extraction
bag 2 is sent to the package forming device 50 with use
of the gripper 170 (FIG. 16(d)).

[0066] According to the manufacturing apparatus 1C,
it becomes possible to obtain a package in which the
extraction bag 2 without a thread tag is finely folded.

Reference Signs List

[0067]

1A, 1B, 1C
2

10
11

12
20
21
22

23

24

25

26

27

28
30
31

40

Package manufacturing apparatus
Extraction bag or extraction bag with
thread tag

Hanging thread

Tag

Package

Exterior bag

111 Side seal

112 Top seal

Outer packaging film

Direction regulation device

Upper table

Hopper-type holding device

221 Hopper lifting cam

222 Hopper lifting cam follower
Placement section

Shutter

241 Cam for opening/closing shutter
242 Cam follower for opening/closing
shutter

Rocking mechanism

251 Rocking cylinder

252 Rocking cam

253 Rocking cam follower
Placement section positioning mecha-
nism

261 Positioning recess section

262 Positioning ball plunger

Tag direction regulation mechanism
271, 271p, 271q Tag direction confir-
mation camera

272 CPU

273 Inspection hole

274 Positioning hole

275 Engaging pin

276 Lifting cylinder

277 Rotary motor

Lower table

Pressing device

Pressing plate

311 Reciprocating motor

312 Lifting motor

313 Rail

314 Slider

315 Table

Folding device
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41

42

43
50
51
52
53
54
55
56

57
60
61
62
63
64
70
71
72
73
74
90
110
111

112

120
130
140
141
142
143
150
160
170
L1, L2, L3, L4
P1

P2
P3
P4
P5

16

Upper plate

411 Upper plate cam

412 Upper plate cam follower

413 Slider

414 Rail

415 Rod

416 Articulated arm

Lower plate

421 Lower plate cam

422 Lower plate cam follower

423 Slider

424 Rail

425 Rod

426 Lower plate fixture

Fixing plate

Package forming device

Gas introducing pipe
Thermocompression bonding device
Thermocompression bonding device
Thermocompression bonding device
Cooling device

Cooling device-cum-cutter

56a Cooling device

56b Cutter

Cutter

Extraction device

Extraction gripper

Opening/closing motor
Reciprocating motor

90-Degree rotation motor

Transfer device

Relay gripper

Insertion gripper

Relay gripper opening/closing motor
Relay gripper 90-degree rotation motor
Belt conveyer

Tray

First placement portion for extraction
bag

Second placement portion for extrac-
tion bag

Rotating disk

Belt

Bucket table

Bucket

Bottom receiving guide

Side guide

Pressing plate

Pressure plate

Gripper

Shaft

Position where extraction bag is re-
ceived from belt conveyer
Observation position

Tag direction adjustment position
Hopper descend start position
Receiving position of extraction bag on
lower table
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Pa
Pb

Relay position the direction of the extraction bag is regulated so that

Delivery position
Rocking region

The method for manufacturing a package according
to claim 1, wherein in the direction regulation step

10

one side of the extraction bag makes the lowermost
end and extends in a conveying direction of the ex-
traction bag, and in the pressing step an upper end

5 side of the extraction bag is folded into two.
Claims
6. An apparatus for manufacturing a package in which
A method for manufacturing a package in which an an extraction bag having four triangular surfaces is
extraction bag having four triangular surfaces is stored in an exterior bag, the apparatus comprising:
stored in an exterior bag, the method comprising: 10
a direction regulation device for regulating a di-
a direction regulation step of regulating a direc- rection of the extraction bag to be a specified
tion of the extraction bag to be a specified direc- direction;
tion; apressing device for pressing the extraction bag
a pressing step of pressing the extraction bag 75 so that one surface or one side of the extraction
so that one surface or one side of the extraction bag is folded into two;
bag is folded into two; afolding device for performing surface-pressing
a folding step of folding the extraction bag by of the extraction bag from both sides of surfaces
surface-pressing of the extraction bag from both that are overlapped upon being folded into two
sides of surfaces which are overlapped uponbe- 20 so as to fold the extraction bag flat; and
ing folded into two; and a package forming device for packaging the fold-
a packaging step of forming a package in which ed extraction bag with an outer packaging film
the folded extraction bag is stored in the exterior so as to form a package in which the extraction
bag. bag is stored in the exterior bag formed of the
25 outer packaging film.
2. The method for manufacturing a package according
to claim 1, wherein: 7. The manufacturing apparatus according to claim 6,
comprising delivery means for holding the extraction
the extraction bag is an extraction bag with a bag folded flat to take out of the folding device and
thread tag in which a tag joined to a hanging 30 delivering the extraction bag to the package forming
thread is attached to a triangular surface; and device.
in the direction regulation step, the direction of
the extraction bag is regulated to be a direction 8. The apparatus for manufacturing a package accord-
in which the triangular surface with the tag at- ing to claim 6 or 7, wherein the extraction bag is an
tached thereto is not folded in the folding step. 35 extraction bag with a thread tag in which a tag joined
to a hanging thread is attached to a triangular sur-
The method for manufacturing a package according face, and
to claim 1, wherein the extraction bag is received in the direction regulation device regulates the direc-
a holding device provided with, in a bottom thereof, tion of the extraction bag to be a direction in which
a placement section to which one triangular surface 40 the triangular surface to which the tag is attached is
of the extraction bag is fitted, and in the direction not pressed inside by the pressing device.
regulation step, oscillation is provided to the extrac-
tion bag within the holding device so that the trian- 9. The apparatus for manufacturing a package accord-
gular surface of the extraction bag is fitted to the ing to any of claims 6 to 8, wherein the direction reg-
placement section, thereby regulating the direction 45 ulation device includes a holding device provided
of the extraction bag. with a placement section to which one triangular sur-
face of the extraction bag is fitted, and regulates the
The method for manufacturing a package according direction of the extraction bag so that the triangular
to claim 3, wherein the extraction bag is an extraction surface ofthe extraction bag is fitted to the placement
bag with a thread tag in which atag joined to a hang- 50 section by applying oscillation to the extraction bag
ing thread is attached to a triangular surface, and fed within the holding device.
the direction of the placement section is regulated in
the direction regulation step so that the surface to 10. The apparatus for manufacturing a package accord-
which the tag is attached faces the side folded into ing to claim 9, wherein the extraction bag is an ex-
two in the folding step. 55 traction bag with a thread tag in which a tag joined

to a hanging thread is attached to a triangular sur-
face, and
the direction regulation device regulates the direc-
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tion of the placement section so that the surface to
which the tag is attached faces the side folded into
two in the pressing device.

The apparatus for manufacturing a package accord-
ing to any of claims 6 to 8, wherein the direction reg-
ulation device holds the extraction bag so that one
side of the extraction bag makes the lowermost end
and extends in a conveying direction of the extraction
bag, and the pressing device folds an upper end side
of the extraction bag into two.
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