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(57) An empty-bag group supply system in which at
a bag maker, a plurality of empty bags (W) are placed
in a stacked state in which these bags are shifted in the
direction of length of a bag in a bag accommodation tray
(1) whose width is substantially the same as the width
of the empty bags and whose length is sufficiently longer
than the length of the empty bags, and this bag accom-
modation tray (1) is sent to a package maker; and at the

package maker, the stacked empty bags are removed
from the bag accommodation tray (1) and placed "as is"
on the conveyor (12) of a conveyor magazine type emp-
ty-bag supply apparatus. The bag accommodation tray
(1) is formed with a rectangular hole (4) in the bottom
plate (2); and upon taking out the empty-bags (W), an
extraction member is raised from below via the hole (4)
and lifts the empty bags (W) from the bag accommoda-
tion tray (1).
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Description

BACKGROUND OF THE INVENTION

1. Technical Field

[0001] The present invention relates to an empty-bag
group accommodation tray that can be conveniently
used in cases where empty bags manufactured by a bag
maker, especially chuck-equipped bags or self-standing
bags, are transported to a package maker, and supplied
to the conveyor magazine type empty-bag supply appa-
ratus of a bag-filling packaging machine, and to a tray
transporting container which is suitable for accommo-
dating a plurality of the empty-bag group accommoda-
tion tray during transportation, and further to an empty-
bag group conveying method, to an empty-bag group
supply method and to an empty-bag group supply sys-
tem that uses the empty-bag group accommodation
tray.

2. Description of the Related Art

[0002] As described in the Japanese Patent No.
2982643 and in the Japanese Patent Application Laid-
Open (Kokai) No. 2000-191156, conveyor magazine
type empty-bag supply apparatuses are apparatuses
which are devised so that empty-bag groups are placed
in a stacked and overlapped state on conveying means
such as a conveyor or the like, the bags located in higher
position in the stack in this case are shifted a small
amount in the direction of length of the bag so that these
bags are positioned on the forward side, and the bags
located in the foremost positions are successively ex-
tracted and supplied to a bag-filling packaging machine
while being fed forward by the conveying means. Such
apparatuses are in themselves universally known appa-
ratuses.
[0003] Conventionally, empty bags manufactured by
a bag maker have generally been wrapped in bundles
in which a specified number of bags (e.g.,100 bags) are
stacked and overlapped; and then, numerous bundles
of this type are packaged in cardboard and transported
to a package maker in this state. Then, at the package
maker, these packages of bags are opened by hand, the
bundles of empty bags are extracted one bundle at a
time and carried to a conveyor magazine type bag sup-
ply apparatus, the wrappers are opened and the bags
are placed on the conveyor, after which the stacking and
overlapping configuration is adjusted by shifting the
bags located in higher positions a small amount in the
direction of length of the bag so that the bags at a higher
positions located on the forward side.
[0004] Alternatively, in the method described in the
Japanese Patent No. 2982643, numerous bundles that
have been wrapped are packed into bag transporting
container, and are shipped to the package maker in this
container; and then, at the package maker, the bundles

of empty bags are extracted from the transporting con-
tainer and placed in a bag bundle magazine. These bun-
dles are extracted one bundle at a time from the bag
bundle magazine and are accommodated in a bag con-
veying tray; and the wrappers are opened during the
conveying process, and the bag bundles are extracted
from the tray in the vicinity of the conveyor magazine
type empty-bag supply apparatus. These bundles are
placed on a conveyor, and the stacked configuration is
adjusted by shifting the bags a small amount in the di-
rection of length of the bag so that the higher bags are
moved forward. In this method, the process in the pack-
age maker is all performed automatically.
[0005] However, the following problems have been
encountered in the above-described conventional meth-
ods:

(1) A process in which wrappers are applied to the
bag bundles is required in the bag maker, and a
process in which these wrappers are opened is re-
quired in the package maker. In the Japanese Pat-
ent No. 2982643, an apparatus that automatically
opens the wrappers is disclosed; however, with this
automation, the empty-bag supply process and
overall apparatus become more complicated.
(2) In cases where empty bags are supplied to a
conveyor magazine type empty-bag supply appa-
ratus, it is necessary to adjust the stacked configu-
ration by shifting the higher bags a small amount in
the direction of length of the bag so that these bags
located on the forward side. However, performing
this process manually is bothersome; and if this
process is performed automatically as descried in
the Japanese Patent No. 2982643, a special appa-
ratus is required.
(3) In cases where the empty bags are chuck-
equipped bags or self-standing bags, since the bag
mouth portions and bag bottom portions have a dif-
ferent thickness, it is necessary to alternate the ori-
entation of the bags when the bag bundles are
packed in cardboard. On the other hand, when the
bag bundles are extracted from the cardboard pack-
aging, it is necessary to arrange the bags in the
same direction. Such an operation is apparently
bothersome. Furthermore, in the Japanese Patent
No. 2982643, the orientation of the bag bundles is
detected after the bag bundles are accommodated
in the bag conveying tray, and if the orientation of a
given bag bundle is reversed, the bag conveying
tray is rotated 180 degrees, and the orientation of
the bag bundles is automatically adjusted. As a re-
sult, however, the empty-bag supply process and
the overall apparatus become more complicated.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention is to eliminate the prob-
lems encountered in the prior art.
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[0007] The object of the present invention is to simpli-
fy the process of transporting empty bags manufactured
by bag makers to package makers and supplying the
empty bags to a conveyor magazine type empty-bag
supply apparatus. In particular, the present invention is
to eliminate problems with package makers.
[0008] More specifically, the present invention is
made on the basis of a concept that if, at a package mak-
er, empty-bag groups are placed on the conveyor of a
conveyor magazine type empty-bag supply apparatus
in a manner that these empty-bag groups are shifted a
small amount in the direction of length of a bag, then it
would be advisable to employ a configuration in which
the empty-bag groups are set in this state at the time
that the bags are shipped out from a bag maker, these
empty-bag groups are conveyed to the package maker
while this state is maintained, and these empty-bag
groups are placed, at the package maker, on the con-
veyor of a conveyor magazine type empty-bag supply
apparatus while still in this state.
[0009] Thus, the above object is first accomplished by
a unique structure of the present invention for an empty-
bag group accommodation tray which has a box form
shape and is open at a top thereof, the bottom wall has
a rectangular shape and the side walls are formed
around the bottom wall, so that a plurality of empty bags
are accommodated inside; and in the present invention,

the bottom wall of the tray has a width which is
substantially the same as the width of the empty bags
and has a length which is sufficiently longer than the
length of the empty bags so that a plurality of empty bags
are placed therein in a manner that the bags are stacked
and overlapped while being shifted a small amount in
the direction of length of the bag, and

a hole through which an extraction member that
contacts the group of bags from below and lifts such
group of bags is passed is formed in the bottom wall
along the direction of length of the bottom wall.
[0010] In this structure, the length of the bottom wall
is appropriately determined by the scale of the empty-
bag groups (number of the empty bags) that are to be
accommodated.
[0011] Furthermore, in the above-described empty-
bag group accommodation tray, flange portions that pro-
trude in the horizontal direction can be formed on the
upper ends of the side walls, the side walls can be
formed so that they are inclined and spread outward in
the upward direction, and step portions that regulate the
mutual engagement depth in the case of vertical stack-
ing by contacting the empty-bag group accommodation
tray located above or below can be formed in the outer
surface sides or inner surface sides of the side walls. In
addition, the hole formed in the bottom wall can be de-
signed so that it reaches the end portions of the bottom
wall in the direction of length of the bottom wall and fur-
ther extends into the side walls as well so that the hole
formed in the bottom wall and the holes formed in the
side walls are continuous to form an integrated hole.

[0012] The transportation of the empty-bag groups
from a bag maker to a package maker is efficiently ac-
complished by vertically stacking a plurality of empty-
bag group accommodation trays that accommodates
empty-bag groups therein and by storing the stacked
empty-bag group accommodation trays in the tray trans-
porting container of the present invention.
[0013] In other words, the above-described object is
further accomplished by a unique structure of the
present invention for a tray transporting container, and

the tray transporting container of the present in-
vention, which stores a plurality of empty-bag group ac-
commodation trays, comprises a container main body,
which has a box form shape that is open at a top thereof
and which stores the empty-bag group accommodation
trays in a vertically stacked manner, and a cover, which
closes off an opening of the container main body; and

when the opening of the container main body is
closed by the cover, the inner surface of the cover fits
into the inner portion of the uppermost empty-bag group
accommodation tray and presses the empty-bag group
accommodated in the empty-bag group accommoda-
tion tray from above.
[0014] In this structure, a concrete configuration that
presses the empty-bag groups from above is, for exam-
ple, an elastic member that is attached to the inner sur-
face of the cover so that this elastic member fits into the
inside of the uppermost empty-bag group accommoda-
tion tray. This elastic member presses the empty-bag
groups from above, so that disturbance of the stacked
state of the empty-bag groups inside the uppermost
empty-bag group accommodation tray is prevented dur-
ing transportation.
[0015] Furthermore, the side walls of the empty-bag
group accommodation tray can be designed so that they
are inclined to open outward in the upward direction. In
this structure, the trays at a higher position in the stack
fit into the insides of the lower trays when the trays are
stacked, and the bottom walls of the trays at a higher
position press against the tops of the empty-bag groups
inside the lower trays, so that the disturbance of the
stacked state of the empty-bag groups is prevented dur-
ing transportation. Furthermore, step portions that reg-
ulate the mutual engagement depth by contacting the
higher or lower empty-bag group accommodation trays
when the trays are stacked can be formed on the outer
surface sides or inner surface sides of the side walls.
With the structure, a horizontal orientation is maintained
and the height can be fixed when a plurality of trays are
stacked. Moreover, no excessive load is applied to the
empty-bag groups accommodated inside the lower
trays.
[0016] When empty bags are extracted from the emp-
ty-bag group accommodation trays in the package mak-
er, an extraction member is caused to protrude upward
from beneath an empty-bag group accommodation tray
positioned in a specified position, through a hole formed
in the bottom wall of this empty-bag group accommoda-
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tion tray; as a result, the empty-bag group is raised from
the empty-bag group accommodation tray while remain-
ing in the stacked state; then, the empty-bag group is
held by an appropriate holding means so that the
stacked state is not disturbed. The empty-bag group
thus held is fed onto a conveyor magazine type empty-
bag supply apparatus and placed on the conveyor with
the stacked state maintained.
[0017] Furthermore, the above object is accom-
plished by a unique structure of the present invention
for an empty-bag group supply system that supplies
empty-bag groups to a conveyor magazine type empty-
bag supply apparatus of a bag-filling packaging ma-
chine using the above-described empty-bag group ac-
commodation tray, and in the present invention, the
empty-bag group supply system employs:

a fall-tray supply apparatus that includes a full-tray
stocking means for accumulating a plurality of the
empty-bag group accommodation trays in which a
plurality of empty bags are accommodated so that
the bags are stacked and overlapped white being
shifted a small amount in a direction of length of a
bag, and an extraction means for extracting the
empty-bag group accommodation trays one at a
time from the full-tray stocking means;
an empty-bag group extraction apparatus that is
provided with an extraction member that can be
raised and lowered and causes the extraction mem-
ber to protrude upward through a hole formed in the
bottom wall from beneath the empty-bag group ac-
commodation tray positioned in a specified position,
thereby causing the empty-bag group inside the
empty-bag group accommodation tray to be raised
from the empty-bag group accommodation tray
while being maintained "as is" in the stacked and
overlapped state;
an empty-bag group supply apparatus that includes
a holding means for holding the raised empty-bag
group and supplies the empty-bag group held by the
holding means to the conveyor magazine type emp-
ty-bag supply apparatus of a bag filling packaging
machine; and
an empty-tray collection apparatus that conveys out
empty-bag group accommodation trays that have
become empty.

[0018] In the above description, the term "full tray" re-
fers to a tray that accommodates an empty-bag group,
and the term "empty tray" refers to a tray from which the
empty-bag group has been extracted.
[0019] In the full-tray supply apparatus of the above-
described empty-bag group supply system, the full-tray
stocking means comprises, for example, a stacking type
stocker which stocks a plurality of empty-bag group ac-
commodation trays in a vertically stacked manner and
has an anchoring means that can support the lowermost
tray by anchoring this tray and can release this lower-

most tray. The extraction means that are combined with
this stacking type stocker comprises a lifting means
which supports and raises and lowers the lowermost
tray among the plurality of empty-bag group accommo-
dation trays stocked in the stacking type stocker, and
the system is devised so that the successive lowermost
trays are successively extracted from the stacking type
stocker one at a time by the anchoring means and lifting
means.
[0020] In the above structure, a stacking type stocker
can be used; and in this case, anchoring portions that
are engaged by the anchoring means (anchoring claws)
are required on the outer peripheral side of the empty-
bag group accommodation tray. Step portions that reg-
ulate the mutual engagement depth can be installed on
the empty-bag group accommodation tray; and in this
case, it is necessary to position the anchoring portions
above the step portions.
[0021] The above-described full-tray stocking means
can comprise a conveyor type stocker that can accumu-
late a plurality of sets of stacked empty-bag group ac-
commodation trays (with each of these sets containing
a plurality of vertically stacked empty-bag group accom-
modation trays) along the conveying direction. In this
case, the sets of empty-bag group accommodation trays
accumulated in the conveyor type stocker are fed into
the stacking type stocker one set at a time.
[0022] In the empty-bag group extraction apparatus
of the above-described empty-bag group supply sys-
tem, it is preferable that the extraction member be able
to suction-chuck the undersurface of the empty-bag
group inside the empty-bag group accommodation tray.
With this structure, disturbance of the stacked state of
the empty-bag groups that are placed on the extraction
member and lifted from the empty-bag group accommo-
dation tray can be prevented. In cases where the under-
surfaces of the empty-bag groups are suction-chucked
by the extraction member, it is preferable that the under-
surfaces of the empty-bag groups be suction-chucked
over as broad a range as possible in the direction of
length of the empty-bag groups, especially on the front
side of the empty-bag groups (the side which is placed
on the front side of the conveyor of the conveyor mag-
azine type empty-bag supply apparatus, i.e., the side on
which the higher bags are positioned). Accordingly, on
the front side of the empty-bag groups, it is preferable
that the hole formed in the bottom wall of the empty-bag
group accommodation tray reach the end portion of the
bottom wall in the direction of length of the bottom wall.
If necessary, furthermore, holes can be formed in an in-
tegrated manner in the side walls, so that the extraction
member passes through these holes when raised. Fur-
thermore, a stopper which prevents positional deviation
by anchoring the front end of the empty-bag group (end
portion of the uppermost bag) can be provided on the
upper surface of the end portion of the extraction mem-
ber.
[0023] In addition, in the empty-bag group supply ap-
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paratus of the above-described empty-bag group supply
system, the holding means is comprised of a pair of
holding members, which hold the empty-bag group from
both sides, and a moving means, which moves the hold-
ing members. It is preferable that the holding members
hold the empty-bag group and bend the empty-bag
group along the direction of width of the bags. By thus
bending the empty-bag group along the direction of
width of the bags, the empty-bag group may have firm-
ness, and the stability during conveying increases.
[0024] As seen from the above, according to the
present invention, since empty-bag groups are accom-
modated inside an empty-bag group accommodation
tray in a stacked state and are transported in this tray,
there is no need for a process that applies a wrapper or
a process that opens this wrapper. Furthermore, when
the empty-bag groups are placed on the conveyor of a
conveyor magazine type empty-bag supply apparatus,
there is no need for extra work or a special apparatus
to adjust the stacked state. In addition, by way of arrang-
ing the orientations of the empty-bag groups in all of the
trays in the same direction, the work to re-arrange the
orientations of the bag bundles at a package maker be-
comes unnecessary. Thus, the process of transporting
empty bags manufactured by a bag maker to a package
maker and the process of supplying these bags to a con-
veyor magazine type empty-bag supply apparatus are
simple, and the amount of work required in both the bag
maker and package maker can be reduced.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0025]

Figure 1A is a top view of the empty-bag group ac-
commodation tray according to the present inven-
tion, Figure 1B is a sectional view taken along the
lines 1B-1B in Figure 1A, and Figure 1C is a sec-
tional view taken along the lines 1C-1C in Figure 1A;
Figure 2 is a front view of the tray transporting con-
tainer shown in cross-section;
Figure 3 is a side view thereof shown in cross-sec-
tion;
Figure 4 is a structural diagram of the empty-bag
group supply system according to the present in-
vention.
Figure 5A is a top view of another type of empty-
bag group accommodation tray according to the
present invention, and Figure 5B is a cross section-
al view taken along the lines 5B-5B in Figure 5A,
showing the empty-bag group accommodation tray
and extraction member; and
Figure 6 is a structural diagram of another type of
empty-bag group supply system according to the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The present invention will be described in con-
crete terms with reference to Figures 1A through 6 be-
low.
[0027] Figures 1A through 1C show the empty-bag
group accommodation tray 1 of the present invention in
which an empty-bag group W0 is accommodated. The
empty-bag group accommodation tray 1 has a box form
shape and is open at the top. The bottom wall 2 of the
empty-bag group accommodation tray 1 is rectangular,
and side walls 3 thereof are formed around this bottom
wall. The overall body of the tray 1 is, for example, an
integrated plastic molding.
[0028] The bottom wall 2 has substantially the same
width as the width of empty bags W (the "width" of a bag
is a direction parallel to the mouth of the bag), and it has
a length that is sufficiently longer than the length of the
empty bags W (the "length" of a bag is a direction per-
pendicular to the mouth (opening) of the bag) so that the
empty-bag group W0 (an empty-bag group in which a
plurality of empty bags W are placed in a stacked state
in which these bags are shifted a small amount in the
direction of length of the bag) can be carried (in the
shown example, this length is approximately three times
the length of the empty bags W). A rectangular hole 4
with a length that extends over substantially the entire
length of the bottom wall 2 in the direction of length of
the bottom wall 2 is formed in the central portion of the
bottom wall 2.
[0029] The side walls 3 are inclined so that these side
walls open outward in the upward direction. As a result
of this inclination, a relationship is obtained in which the
trays at a higher position in the stack are inserted into
the lower trays when the empty-bag group accommo-
dation trays 1 are stacked. Flange portions 5 which pro-
trude in the horizontal direction are formed around the
entire periphery on the upper ends of the side walls 3,
and the outer peripheral edges of the flange portions 5
are bent downward to form edge flanges 5a. Projections
6 that have step portions 6a and 6b at two levels are
formed in a plurality of locations on the outer peripheral
sides of the side walls 3. The step portions 6a are an-
choring portions which are anchored by anchoring claws
21 described later, and the vertical intervals between the
step portions 6a and 6b constitute gaps that allow the
insertion of these claw members 21.
[0030] Figures 2 and 3 show a state in which a plural-
ity of empty-bag group accommodation trays 1 accom-
modating empty-bag groups W0 are stored by being
stacked inside a tray transporting container 7.
[0031] When the empty-bag group accommodation
trays 1 are stacked, the trays at a higher position in the
stack fit inside the lower trays; and in this case, the lower
step portions 6b contact the upper surfaces of the flange
portions 5 of the lower trays, so that the depth of en-
gagement is regulated, and so that a horizontal orienta-
tion and constant height of the respective empty-bag
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group accommodation trays I are ensured at the same
time. The height of the step portions 6b is set so that the
bottom walls 2 of the trays at a higher position press
against the tops of the empty-bag groups W0 accom-
modated in the lower trays (with some elastic depres-
sion of the empty-bag group W0), thus making it possi-
ble to prevent disturbance of the stacked state of the
empty-bag groups W0 during transportation.
[0032] The tray transporting container 7 comprises a
container main body 8, which has a box form shape that
is open at the top, and a cover 9, which closes off the
opening of the container main body 8. An elastic mem-
ber 11 comprising a foamed synthetic resin or the like is
fastened to the inner surface of the cover 9. When the
opening of the container main body 8 is closed off by
the cover 9, the elastic member 11 is fit into the inside
of the uppermost empty-bag group accommodation tray
1, so that the empty-bag group W0 accommodated in
this tray is pressed from above (with some elastic de-
pression of the empty-bag group W0). As a result, the
disturbance of the stacked state of this empty-bag group
W0 during transportation is prevented.
[0033] The side plate 8a of the container main body
8 of the tray transporting container 7 is freely opened
and closed, so that the plurality of stacked empty-bag
group accommodation trays 1 can be put in or removed
by opening this side plate 8a.
[0034] Figure 4 shows an empty-bag group supply
system for supplying empty bags to the conveyor 12 of
the conveyor magazine type empty-bag supply appara-
tus of a bag-filling packaging machine which is not
shown in Figure 4, using the empty-bag group accom-
modation tray 1.
[0035] This empty-bag group supply system includes
a full-tray supply apparatus 13, a full-tray conveying ap-
paratus 14, an empty-bag group extraction apparatus
15, an empty-bag group supply apparatus 16, and a tray
collection apparatus 17.
[0036] The full-tray supply apparatus 13 comprises a
stacking type stocker 18 and a lifting device 19 which is
provided beneath this stocker 18.
[0037] Anchoring claws 21 are installed in the vicinity
of the lower end of the stacking type stocker 18. The
anchoring claws 21 are fastened to shafts 22 that are
rotatable. These anchoring claws 21 anchor the step
portions 6a of the lowermost tray among the plurality of
empty-bag group accommodation trays 1 stocked inside
the stacking type stocker 18, so that the stacked empty-
bag group accommodation trays 1 are supported. The
lifting device 19 includes a tray support 23, which is
raised and lowered, and a raising-and-lowering driver
24; and this lifting device 19 supports the lowermost tray,
and raises and lowers this tray.
[0038] The procedure that extracts the lowermost tray
from the stacking type stocker 18 is performed as fol-
lows:

(1) The tray support 23 is raised by the lifting device

19, so that the lowermost tray is supported thereon;
and then this tray is pushed upward so as to be
caused to float upward from the anchoring claws 21.
(2) The shafts 22 are rotated so that the anchoring
claws 21 are retracted.
(3) The tray support 23 is lowered and stopped
when the anchoring claws 21 are positioned be-
tween the upper and lower step portions 6a and 6b
of the second tray from the lowermost position.
(4) The shafts 22 are rotated in reverse so that the
anchoring claws 21 protrude inward.
(5) When the tray support 23 is lowered even fur-
ther, the upper step portions 6a of the second tray
from the lowermost position are anchored by the an-
choring claws 21.
(6) The lowermost tray is lowered even further while
being supported by the tray support 23 and placed
on a first conveyor 25 (described later), and the tray
support 23 is lowered even further and then
stopped. This state is shown in Figure 4.

[0039] The full-tray conveying apparatus 14 compris-
es a first conveyor 25 and a second conveyor 26.
[0040] The first conveyor 25 is positioned in a lower
position of the stacking type stocker 18, and the second
conveyor 26 is disposed so that this conveyor is con-
nected with the first conveyor 25. The second conveyor
26 can be raised and lowered. The empty-bag group ac-
commodation tray 1 extracted from the stacking type
stocker 18 is conveyed on the first conveyor 25 toward
the second conveyor 26 from a position directly beneath
the stacking type stocker 18; and this tray is transferred
onto the second conveyor 26 and is positioned in a spec-
ified position on the second conveyor 26.
[0041] The empty-bag group extraction apparatus 15
has an extraction member 27 that is raised and lowered
by means of a raising-and-lowering mechanism not
shown in the figures.
[0042] The extraction member 27 is a hollow box with
a rectangular shape as seen in a top view, which can
pass through a rectangular hole 4 formed in the bottom
plate 2 of the empty-bag group accommodation tray 1.
The upper surface of this member is flat, and a plurality
of or numerous holes are formed in this surface (see
Figures 5A and 5B). The interior of this box is connected
to a vacuum source via a switching valve which is not
shown in Figure 4. When the empty-bag group accom-
modation tray 1 is positioned in a specified position on
the second conveyor 26, the extraction member 27 po-
sitioned directly beneath the empty-bag group accom-
modation tray 1 is connected to the vacuum source; at
the same time, the extraction member 27 begins to rise.
The extraction member 27 rises through the hole 4, and
the upper surface of this extraction member 27 contacts
the undersurface of the empty-bag group W0 and suc-
tion-chucks this empty-bag group; and the extraction
member 27 then lifts the empty-bag group W0 to a po-
sition above the empty-bag group accommodation tray
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1. This state is indicated by a solid line in Figure 4.
[0043] The empty-bag group supply apparatus 16
comprises a moving means which is not shown in Figure
4 and a pair of holding members 28.
[0044] The holding members 28 approach and grasp
the empty-bag group W0 raised by the extraction mem-
ber 27 from both sides and then rotate in mutually op-
posite directions about the shaft 30 so as to bend the
empty-bag group W0 along the direction of width of the
bags (i.e., so that the bending line of this bending is in
the direction of length of the bag group). The holding
members 28 grasping the empty-bag group W0 are
caused to move in the horizontal direction by the moving
means and stop directly above the conveyor 12 (see the
imaginary line in Figure 4); then, the holding members
28 are lowered so that the empty-bag group W0 is
placed on the conveyor 12. When thus placed, the bend-
ing of the empty-bag group W0 is released, the grasping
is released, the holding members 28 are separated and
return to the original position (see the position indicated
by the solid line in Figure 4). As a result, the empty-bag
group W0 remains on the conveyor 12.
[0045] The holding members 28 have a length (length
in the direction perpendicular to the plane of the drawing
sheet for Figure 4) that can grasp all of the empty bags
W that make up the empty-bag group W0 and also have
a length that can grasp substantially the entire length of
the empty-bag group W0.
[0046] The tray collection apparatus 17 comprises a
third conveyor 29 that is provided in connection with the
lower end position (see imaginary line) of the second
conveyor 26 that is raised and lowered, a stacking type
stocker 31 provided in a position above this conveyor,
and a lifting device 32 provided underneath. This tray
collection apparatus 17 stacks and collects the empty-
bag group accommodation trays 1 that have become
empty. The second conveyor 26 also forms a part of the
tray collection apparatus 17.
[0047] Anchoring claws 33 are provided in,the vicinity
of the bottom end of the stacking type stocker 31. The
anchoring claws 33 are fastened to shafts 34 that are
rotatable, and they anchor the step portions 6a of the
lowermost tray among the plurality of empty-bag group
accommodation trays 1 (empty trays) that are stocked
inside the stacking type stocker 31, thus supporting the
stacked empty-bag group accommodation trays 1. The
lifting device 32 comprises a tray support 35 that can be
raised and lowered and a raising-and-lowering driver
36; and the lilting device 32 supports the lowermost tray
and raises and lowers this tray.
[0048] The procedure that stacks the empty-bag
group accommodation trays 1 that have become empty
in the stacking type stocker 31 is performed as follows:

(1) The second conveyor 26 carrying an empty-bag
group accommodation tray 1 that has become emp-
ty is lowered to the position where this conveyor is
connected with the third conveyor 29 (see the im-

aginary line in Figure 4).
(2) The empty-bag group accommodation tray 1 is
conveyed by the second conveyor 26 and third con-
veyor 29, and this empty-bag group accommoda-
tion tray 1 is stopped and positioned in a specified
position on the third conveyor 29.
(3) The tray support 35 is lifted by the lifting device
32, so that the empty-bag group accommodation
tray 1 is lifted. As a result of this lifting of the tray
support 35, the empty-bag group accommodation
tray 1 contacts the lowermost tray 1 that is already
located inside the stacking type stocker 31, so that
all of the trays inside this stacker 31 are subse-
quently lifted together with the empty-bag group ac-
commodation tray 1.
(4) When the trays inside the stacking type stocker
31 have been slightly lifted, the shafts 34 are rotated
so that the anchoring claws 33 are retracted.
(5) When the step portions 6a of the empty-bag
group accommodation tray 1 remaining on the tray
support 35 (the lowermost tray) is raised slightly
from the position of the anchoring claws 33, the rais-
ing of the tray support 35 is stopped.
(6) The shafts 34 are rotated in the opposite direc-
tion so that the anchoring claws 33 protrude inward.
(7) The tray support 35 is lowered. In this process,
the step portions 6a of the lowermost tray on the
tray support 35 are anchored by the anchoring
claws 33.
(8) When a predetermined number of empty-bag
group accommodation trays 1 have been stacked
inside the stacking type stocker 31, these trays are
collected.

[0049] The empty-bag group accommodation tray 1
is formed in several places on its outer periphery with
projections 6. These projections 6 have step portions 6a
and 6b, and the step portions 6a function as anchoring
portions for the anchoring claws 21 and 33. However, it
is possible to omit these step portions 6a and to caused
the flange portions 5 themselves to function as such
step portions 6a, i.e., to cause these flange portions 5
to function as engaging parts for the engaging claws. As
long as there are anchoring portions that are anchored
by the anchoring claws in positions that are located a
specified distance above the step portions 6B, such may
have the function of the step portions 6a.
[0050] The hole 4 in the empty-bag group accommo-
dation tray 1 is not formed over the entire length of the
bottom wall 2; accordingly, the extraction member 27
does not suction-chuck the entire length of the of the
undersurface of the empty-bag group W0. Consequent-
ly, several empty bags W that are not suction-chucked
are present in the vicinity of the front end of the empty-
bag group W0, and there is a possibility that these empty
bags W may undergo a positional deviation when the
extraction member 27 is raised. In order to securely pre-
vent such a positional deviation, it is desirable to suc-
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tion-chuck the undersurfaces of all of the empty bags W
constituting the empty-bag group W0.
[0051] Positional deviation of the empty bags near the
front end of the empty-bag group W0 can be prevented
by means of empty-bag group accommodation tray 41
and extraction member 47 shown in Figures 5A and 5B.
[0052] In the empty-bag group accommodation tray
41, the hole 44 formed in the bottom wall 42 reaches the
end portion of the bottom wall 42 on the from side of the
empty-bag group W0 (i.e., on the side located on the
front side of the conveyor of the conveyor magazine type
empty-bag supply apparatus or on the side on which the
uppermost empty bag W is positioned), and a hole 44a
is also formed from the lower end to the upper end in
the side wall 43 as well; and these hole 44 and hole 44a
communicate to each other to form a single integrated
hole. The positions of the projections 46 are also shifted
to both sides of the hole 44a. The empty-bag group ac-
commodation tray 41 of Figures 5A and 5B differs from
the empty-bag group accommodation tray 1 shown in
Figures 1A to 1C only in those structures descried
above.
[0053] Furthermore, the extraction member 47 differs
from the extraction member 27 in that the extraction
member 47 is extended to the front side of the empty-
bag group W0 and in that a stopper 48 that protrudes
upward is formed on the tip end of this extraction mem-
ber 47. In Figures 5A and 5B, the reference number 49
is an upper surface plate in which a plurality of holes are
formed, 51 is a raisirfg-and-lowering shaft, and 52 is a
vacuum piping.
[0054] In Figure 5B, the positional relationship be-
tween the extraction member 47 and the empty-bag
group W0 is set so that the upper surface plate 49 of the
extraction member 47 covers the area up to the front
end of the empty-bag group WO, When the extraction
member 47 is connected to the vacuum source, and lift-
ing is initiated, the extraction member 47 rises through
the hole 44 (and hole 44a), and the upper surface of the
upper surface plate 49 contacts and suction-chucks the
undersurface of the empty-bag group W0; and the ex-
traction member 47 further lifts the empty-bag group W0
to a position above the empty-bag group accommoda-
tion tray 1. When the empty-bag group W0 is thus lifted,
all of the empty bags W in the empty-bag group W0 are
suction-chucked by the extraction member 47, and thus
positional deviation of the empty-bag group W0 tends
not to occur on the extraction member 47.
[0055] Even if the suction chucking of the first few
empty bags W at the front end of the empty-bag group
W0 is insufficient, the stopper 48 prevents positional de-
viation of the empty bags.
[0056] Figure 6 shows another empty-bag group sup-
ply system utilizing the same empty-bag group accom-
modation tray 1 of the present invention.
[0057] This empty-bag group supply system supplies
empty-bag groups W0 to the conveyors 12 of conveyor
magazine type empty-bag supply apparatuses installed

in a plurality of locations; and it includes a full-tray supply
apparatus 53, an empty-bag group extraction apparatus
not shown in Figure 6, an empty-bag group supply ap-
paratus which is also not shown in Figure 6, and a tray
collection apparatus 54.
[0058] The full-tray supply apparatus 53 comprises a
conveyor type stocker 55 that acts as a conveyor for the
empty-bag group accommodation trays 1, fourth con-
veyors 56, a stacking type stocker 57 (only its position
is shown by the reference number 57) that is provided
beneath this conveyor 56, and a lifting device 58. In ad-
dition, anchoring claws 59 are provided in the vicinity of
the lower ends of the stacking type stocker 57.
[0059] Three sets T0 each comprising a plurality of
stacked empty-bag group accommodation trays (here-
after referred to as stacked full trays T0) are accumulat-
ed on the conveyor type stocker 55. The stacked full
trays T0 are supplied in the direction indicated by arrow
X1 via the upstream side fourth conveyors 56 and an-
other conveyor type stocker 55.
[0060] The fourth conveyors 56 can assume two po-
sitions, i.e., a horizontal state and a vertical state (which
is indicated by an imaginary line). The fourth conveyors
56 assume a horizontal state when conveying stacked
full trays T0 forward, and they take a vertical state when
supplying trays to the stacking type stocker 57 below.
[0061] The stacking type stocker 57 is substantially
the same as the stacking type stocker 18 illustrated in
Figure 4.
[0062] The lifting device 58 comprises a tray support
61 that can be raised and lowered, and a raising-and-
lowering driver 62. The lifting device 58 supplies stacked
full trays T0 to the stacking type stocker 57, supports
empty-bag group accommodation trays 1 that accom-
modate empty-bag groups W0 in a specified position,
and further sends empty-bag group accommodation
trays 1 that have become empty to the tray collection
apparatus 54. A roller 61a is attached to the tip end of
the tray support 61.
[0063] The lifting device 58 operates as follows:

(1) When there are no longer any empty-bag group
accommodation trays 1 inside the stacking type
stocker 57 or on the tray support 61, the fourth con-
veyors 56 assume a vertical state as shown by ar-
row X2, the tray support 61 is raised, and the tray
support 61 stops at a position where the tip end roll-
er 61a coincides with the conveying surface of the
conveyor type stocker 55.
(2) The conveyor type stocker 55 operates so that
the leading stacked full tray T0 is moved onto the
roller 61a of the tray support 61.
(3) The tray support 61 is lowered, and it temporarily
stops at the position of the stacking type stocker 57;
and then the anchoring claws 59 anchor the step
portions 6a (not shown) of the empty-bag group ac-
commodation tray 1 that is second from the lower-
most position.
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(4) The tray support 61 is further lowered, and it
stops when the tray support 61 becomes to be level
with the conveyor 12. Next, an empty-bag group ex-
traction apparatus and an empty-bag group supply
apparatus which are not shown in Figure 6 are op-
erated, so that the empty-bag group in the empty-
bag group accommodation tray 1 is supplied to the
conveyor 12 as shown by arrow X3. The empty-bag
group extraction apparatus and empty-bag group
supply apparatus used here have basically the
same functions as the empty-bag group extraction
apparatus 15 and empty-bag group supply appara-
tus 16 described above,
(5) The tray support 61 is lowered as shown by ar-
row X4, and the empty-bag group accommodation
tray 1 that has become empty is placed on the con-
veyor of the tray collection apparatus 54. The tray
collection apparatus S4 moves the empty-bag
group accommodation tray 1 in the direction as
shown by arrow X5 and collect them.
(6) After the empty-bag group accommodation tray
1 on the conveyor of the tray collection apparatus
54 are moved from the upper position of the tray
support 61, the tray support 61 is raised, and it re-
moves the lowermost empty-bag group accommo-
dation tray 1 from the stacking type stocker 57. The
operating procedure in this case is the same as the
operating procedure using the stacking type stocker
18 and lifting device 19.

[0064] In the empty-bag group supply system shown
in Figure 6, the sets (stacked full trays) T0 that comprise
a plurality of stacked empty-bag group accommodation
trays are accumulated on the conveyor type stocker 55;
however, it is possible to accumulate empty-bag group
accommodation trays 1 without stacking these trays. In
this case, the stacking type stocker 57 is unnecessary,
and the tray support 61 receives the empty-bag group
accommodation trays 1 one at a time from the conveyor
type stocker 55.

Claims

1. An empty-bag group accommodation tray which
has a box form shape and is open at a top thereof
and in which a bottom wall thereof has a rectangular
shape and side walls thereof are formed around
said bottom wall, so that a plurality of empty bags
are accommodated inside of said tray, wherein:

said bottom wall has a width which is substan-
tially the same as a width of the empty bags and
has a length which is sufficiently longer than a
length of the empty bags so that a plurality of
empty bags are placed in a manner that said
bags are stacked and overlapped while being
shifted in a direction of length of a bag, and

a hole through which an extraction member that
contacts a group of bags from below and lifts
said group of bags is passed is formed in said
bottom wall along a direction of length of said
bottom wall.

2. The empty-bag group accommodation tray accord-
ing to Claim 1, wherein said side walls are formed
on upper ends thereof with flange portions that pro-
trude in a horizontal direction.

3. The empty-bag group accommodation tray accord-
ing to Claim 1 or 2, wherein said side walls are in-
clined so as to spread outward in an upward direc-
tion.

4. The empty-bag group accommodation tray accord-
ing to Claim 3, wherein said side walls are formed
in outer surface sides or inner surface sides thereof
with step portions that regulate a mutual engage-
ment depth in a case of vertical stacking by contact-
ing the empty-bag group accommodation tray locat-
ed above or below.

5. The empty-bag group accommodation tray accord-
ing to any one of Claim 1 through 4, wherein the
hole formed in said bottom wall reaches end por-
tions of said bottom wall in a direction of length of
said bottom wall and further extend to said side
walls as well, thus forming an integrated hole in said
bottom wall and side walls.

6. A tray transporting container that stores therein a
plurality of the empty-bag group accommodation
trays according to any one of Claims I through 5,
wherein

said tray transporting container comprises

a container main body which has a box form
shape that is open at a top thereof and which
stores a plurality of empty-bag group accom-
modation trays in a vertically stacked manner,
and
a cover which closes off an opening of said con-
tainer main body; and

wherein when said cover closes said opening
of said container main body, an inner surface of said
cover fits into an inner portion of an uppermost emp-
ty-bag group accommodation tray, thus pressing
the empty-bag group accommodated in said empty-
bag group accommodation tray from above.

7. The tray transporting container according to Claim
6, wherein said inner surface of said cover is pro-
vided with an elastic member, and said elastic mem-
ber fits into an inside of said uppermost empty-bag
group accommodation tray, thus pressing the emp-
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ty-bag group accommodated in said empty-bag
group accommodation tray from above.

8. An empty-bag group accommodation tray convey-
ing method, comprising the steps of:

placing a plurality of empty bags in the empty-
bag group accommodation tray according to
any one of Claims I through 5 so that said bags
are stacked and overlapped while being shifted
in a direction of length of a bag,
stacking a plurality of empty-bag group accom-
modation trays, and
conveying said stacked plurality of empty-bag
group accommodation trays.

9. An empty-bag group supply method wherein
an extraction member is caused to protrude

upward from beneath the empty-bag group accom-
modation tray according to any one of Claims 1
through 5, in which a plurality of empty bags are ac-
commodated so that said bags are stacked and
overlapped while being shifted,

said member being caused to protrude
through a hole formed in a bottom wall of said emp-
ty-bag group accommodation tray,

the empty-bag group is therefore lifted from
said empty-bag group accommodation tray "as is"
in said stacked and overlapped state, and

the empty-bag group is held and supplied to
a conveyor magazine type empty-bag supply appa-
ratus of a bag filling packaging machine.

10. An empty-bag group supply system that supplies an
empty-bag group to a conveyor magazine type
empty-bag supply apparatus of a bag filling pack-
aging machine utilizing the empty-bag group ac-
commodation tray according to any one of Claims
1 through 5, wherein said system comprises:

a full-tray supply apparatus which includes:

a full-tray stocking means for accumulating
a plurality of the empty-bag group accom-
modation trays in which a plurality of empty
bags are accommodated so that said bags
are stacked and overlapped while being
shifted in a direction of length of a bag, and
an extraction means for extracting said
empty-bag group accommodation trays
one at a time from said full-tray stocking
means;

an empty-bag group extraction apparatus
which is provided with an extraction member
that can be raised and lowered and causes said
extraction member to protrude upward through
a hole formed in the bottom wall from beneath

the empty-bag group accommodation tray po-
sitioned in a specified position, thereby causing
the empty-bag group inside said empty-bag
group accommodation tray to be raised from
said empty-bag group accommodation tray
while being maintained "as is" in said stacked
and overlapped state;
an empty-bag group supply apparatus which in-
cludes a holding means for holding said raised
empty-bag group and supplies the empty-bag
group held by said holding means to said con-
veyor magazine type empty-bag supply appa-
ratus of a bag filling packaging machine; and
an empty-tray collection apparatus which con-
veys out empty-bag group accommodation
trays that have become empty.

11. The empty-bag group supply system according to
Claim 10, wherein in said full-tray supply apparatus,

said full-tray stocking means comprises a
stacking type stocker which stocks therein a plural-
ity of empty-bag group accommodation trays in a
vertically stacked manner and has an anchoring
means that can support the lowermost tray by an-
choring said tray and can release said lowermost
tray;

said extraction means comprises a lifting
means which supports and raises and lowers a low-
ermost tray among the plurality of empty-bag group
accommodation trays stocked in said stacking type
stocker; and

said anchoring means and said lifting means
successively extract lowermost trays from said
stacking type stocker one at a time.

12. The empty-bag group supply system according to
Claim 11, wherein said full-tray stocking means fur-
ther comprises a conveyor type stocker that can ac-
cumulate a plurality of sets of stacked empty-bag
group accommodation trays with each of said sets
containing a plurality of vertically stacked empty-
bag group accommodation trays along a conveying
direction, so that the sets of empty-bag group ac-
commodation trays accumulated in said conveyor
type stocker are fed into said stacking type stocker
one set at a time.

13. The empty-bag group supply system according to
any one of Claims 10 through 12, said extraction
member of said empty-bag group extraction appa-
ratus can suction-chuck an undersurface of the
empty-bag group inside said empty-bag group ac-
commodation tray.

14. The empty-bag group supply system according to
any one of Claims 10 through 13, said holding
means of said empty-bag group supply apparatus
is provided with a pair of holding members, which
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hold the empty-bag groups from both sides, and a
moving means, which moves said holding mem-
bers.

15. The empty-bag group supply system according to
Claim 14, wherein said holding members hold the
empty-bag group and cause said empty-bag group
to bend along a bag width direction.
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