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(54) BOX MANUFACTURING DEVICE

(57) A box forming apparatus (10) that opens a flat-
tened cardboard box (FB) to form a tubular cardboard
box (TB) is equipped with a holding mechanism (40), a
moving mechanism (45), and a control device (92),
wherein the holding mechanism (40) has holding mem-
bers (42b, 42a) that hold a first side panel (C11) and a
second side panel (C12), the moving mechanism (45)
moves front face lower holding members and front face
upper holding members, the control device (92) controls
the moving mechanism (45) so as to fold at least either
one of the first side panel (C11) and the second side
panel (C12) along a first fold portion (FP1) to thereby
change the angle formed by the first side panel and the
second side panel from 0° or 180° to an angle close to
90°, the holding mechanism (40) further has a position
adjusting member (50), and when the holding members
(42b, 42a) are moved by the moving mechanism (45) to
open the flattened cardboard box, the position adjusting
member (50), which adjusts the position of a first flap
(C31) connected to the first side panel, adjusts the posi-
tion of the first flap (C31) in such a way that the first flap
(C31) connected to the first side panel (C11) is placed in
a state in which it extends along the direction in which
the first side panel (C11) extends or a state in which it is
folded inward in a state the flattened cardboard box being
opened.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a box forming
apparatus.

BACKGROUND ART

[0002] Cardboard boxes are generally employed as
packaging means repeatedly used to transport items. Pri-
or to box forming, the cardboard boxes are in the form
of flat-folded flattened cardboard boxes and stacked. The
flattened cardboard boxes are transformed by a box
forming apparatus into a tubular shape having two open
portions, then one of the open portions is closed and
items are packed in the box. For example, patent docu-
ment 1 (WO 2011/119563) proposes a box forming ap-
paratus that takes out one flattened cardboard box from
a plurality of flattened cardboard boxes stacked in an
upward and downward direction and opens the flattened
cardboard box into a tubular cardboard box.

SUMMARY OF INVENTION

<Technical Problem>

[0003] The flattened cardboard box has four side pan-
els and four flaps connected to the respective four side
panels. In the box forming apparatus pertaining to above-
described patent document 1 (WO 2011/119563), during
the operation of opening the flattened cardboard box, the
four side panels and the four flaps are each held in such
a way that they have predetermined postures. A config-
uration that holds all of the four side panels and the four
flaps during opening the flattened cardboard box is not
suited for situations where flattened cardboard boxes of
various sizes are handled in the box forming apparatus.
[0004] It is an object of the present invention to provide
a box forming apparatus that makes it possible to open
flattened cardboard boxes of various sizes to tubular
cardboard boxes.

<Solution to Problem>

[0005] A box forming apparatus pertaining to the
present invention is a box forming apparatus configured
to open a flattened cardboard box to form a tubular card-
board box. The flattened cardboard box is a flat-folded
cardboard box. The box forming apparatus is provided
with a holding mechanism, a moving mechanism, and a
control device. The holding mechanism has a holding
member configured to hold a first side panel and a second
side panel. The first side panel and the second side panel
are two adjacent side panels of four side panels of the
flattened cardboard box. The moving mechanism is con-
figured to move the holding members. The control device
is configured to control the moving mechanism so as to

fold at least either one of the first side panel and the
second side panel along a first fold portion to thereby
change the angle formed by the first side panel and the
second side panel from 0° or 180° to an angle close to
90°. The first fold portion is disposed in the border be-
tween the first side panel and the second side panel. The
holding mechanism further has a position adjusting mem-
ber. The position adjusting member is configured to ad-
just the position of at least one of a first flap and an op-
posing flap. The first flap is a section of the flattened
cardboard box connected to the first side panel. The op-
posing flap is a section of the flattened cardboard box
connected to an opposing side panel opposing the first
side panel and opposes the first flap. In a case of adjust-
ing the position of the first flap, when the holding member
is moved by the moving mechanism to open the flattened
cardboard box, the position adjusting member is config-
ured to adjust the position of the first flap in such a way
as to place the first flap in a state in which the first flap
extends along a direction in which the first side panel
extends or a state in which the first flap is folded inward
at the time of the flattened cardboard box being opened.
In a case of adjusting the position of the opposing flap,
the position adjusting member is configured to adjust the
position of the opposing flap in such a way as to place
the opposing flap in a state in which the opposing flap
extends along a direction in which the opposing side pan-
el extends or a state in which the opposing flap is folded
inward at the time of the flattened cardboard box being
opened.
[0006] In the box forming apparatus pertaining to the
present invention, when the flattened cardboard box is
opened, the position adjusting member places the first
flap in a state in which it extends along the direction in
which the first side panel extends or a state in which it is
folded inward at the time of the flattened cardboard box
being opened and/or places the opposing flap in a state
in which it extends along the direction in which the op-
posing side panel extends or a state in which it is folded
inward at the time of the flattened cardboard box being
opened. Because of this, without a configuration that
holds all of the flaps, the first flap and/or the opposing
flap and the flaps adjacent to the first flap and the oppos-
ing flap can be kept in predetermined postures after the
operation of opening the flattened cardboard box has
been completed. As a result, flattened cardboard boxes
of various sizes can be opened to tubular cardboard box-
es.
[0007] Furthermore, it is preferred that the holding
mechanism has a first holding member and a second
holding member. The first holding member is the holding
member configured to hold the first side panel. The sec-
ond holding member is the holding member configured
to hold the second side panel. The first holding member
is configured to hold the first side panel in such a way
that the first side panel has an angle with respect to the
horizontal before the operation of opening the flattened
cardboard box completes. The second holding member
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is configured to hold the second side panel in such a way
that the second side panel has an angle with respect to
the horizontal before the operation of opening the flat-
tened cardboard box completes. Furthermore, the first
holding member is configured to be moved by the moving
mechanism in such a way as to hold the first side panel
in an inclination parallel or nearly parallel to the horizontal
after the operation of opening the flattened cardboard
box has completed. Furthermore, the second holding
member is configured to be moved by the moving mech-
anism in such a way as to hold the second side panel in
an inclination vertical or nearly vertical to the horizontal
after the operation of opening the flattened cardboard
box has completed. Because of this, the flattened card-
board box can be opened to the tubular cardboard box
at a high speed.
[0008] Furthermore, it is preferred that the position ad-
justing member is configured to abut the first flap and/or
the opposing flap to thereby adjust the position of the first
flap and/or the opposing flap the position adjusting mem-
ber abuts. Because of this, the position of the first flap
and/or the opposing flap can be adjusted by a relatively
simple configuration.
[0009] Furthermore, it is preferred that the position ad-
justing member is configured to adjust the position of at
least the first flap. Preferably, the first flap has an incli-
nation parallel or nearly parallel to the horizontal after the
operation of opening the flattened cardboard box has
completed and the position adjusting member is config-
ured to abut the first flap from below. Because of this,
when the flattened cardboard box has been opened at a
high speed, the first flap can be prevented from being
folded in the opposite direction of its folding direction.
[0010] Furthermore, preferably, the flattened card-
board box further has a second flap and a third flap and
the second flap and the third flap are in a free state during
the operation of opening the flattened cardboard box.
The second flap and the third flap are located in positions
adjacent to the first flap. Because the position adjusting
member does not abut the second flap and the third flap,
the place where an abutment mark is left can be mini-
mized.
[0011] Moreover, it is preferred that the holding mech-
anism further have a support frame that supports the first
holding member, the second holding member, and the
position adjusting member. Furthermore, it is preferred
that a distal end of the position adjusting member con-
figured to abut the first flap is arranged, after the operation
of opening the flattened cardboard box has completed,
in a position projecting more upward than a height posi-
tion of a contact plane in which the first holding member
contacts the first side panel. Because of this, the second
flap and the third flap can be prevented from being folded
a large extent in the folding direction.
[0012] Furthermore, it is preferred that the position ad-
justing member is configured to abut the first flap to there-
by tilt the first flap 0° to 30° upward along a second fold
portion. The second fold portion is disposed in a border

between the first side panel and the first flap. Because
of this, the second flap and the third flap can be reliably
prevented from being folded a large extent in the folding
direction.
[0013] Furthermore, preferably, the second flap and
the third flap tilt in the direction of gravity that during the
operation of opening the flattened cardboard box and the
first flap abutted by the position adjusting member is con-
figured to inhibit the tilting of the second flap or the third
flap in the direction of gravity. Because of this, the first
flap inhibits the second flap or the third flap to be folded
in the folding direction.
[0014] Furthermore, it is preferred that the position ad-
justing member is configured to blow air against the first
flap and/or the opposing flap to thereby adjust the position
of the first flap and/or the opposing flap against which
the position adjusting member blows air. Because of this,
the position of the first flap and/or the opposing flap can
be adjusted without causing damage to or depressions
in the box.

<Advantageous Effects of Invention>

[0015] The box forming apparatus pertaining to the
present invention makes it possible to open flattened
cardboard boxes of various sizes to tubular cardboard
boxes.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

FIG. 1 is a schematic front view of a box forming and
packing system pertaining to an embodiment of the
present invention.
FIG. 2 is a schematic perspective view of the box
forming apparatus.
FIG. 3 is a schematic plan view of a stacking mem-
ber.
FIG. 4 is a plan view of a stepped portion.
FIG. 5 is a view showing flattened cardboard boxes
stacked on the stepped portion.
FIG. 6 is an enlarged view of region R shown in FIG.
2.
FIG. 7 is a schematic view of the box forming appa-
ratus seen from the upstream side of the conveyance
direction.
FIG. 8 is a schematic view of an opening mechanism.
FIG. 9 is a view showing the arrangement of a front
face upper holding member and a front face lower
holding member when an opening operation starts
and ends and the circumstance of the flattened card-
board box being opened.
FIG. 10 is a view showing the front face upper holding
member, the front face lower holding member, and
an abutting member at the time when the opening
operation has completed.
FIG. 11 is a view showing the postures of a first side
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panel and a flap held by the front face lower holding
member and the abutting member at the time when
the opening operation has completed.
FIG. 12 is a schematic configuration view of a bottom
forming mechanism.
FIG. 13 is a control block diagram of the box forming
and packing system.
FIG. 14A is a perspective view of a cardboard box.
FIG. 14B is a bottom view of the cardboard box.
FIG. 15 is a perspective view of a tubular cardboard
box.
FIG. 16A is a front view of a flattened cardboard box.
FIG. 16B is a sectional view, along line I-I, of the
flattened cardboard box shown in FIG. 16A.
FIG. 17 is a view showing a state at the end of the
opening operation performed by the opening mech-
anism of the box forming apparatus pertaining to ex-
ample modification E.
FIG. 18 is a view showing the postures of the first
side panel and the flap held by the front face lower
holding member and an air blowing member at the
end of the opening operation performed by the box
forming apparatus pertaining to example modifica-
tion E.

DESCRIPTION OF EMBODIMENTS

[0017] A box forming apparatus 10 pertaining to an em-
bodiment of the present invention will be described with
reference to the drawings. It should be noted that the
following embodiment is not intended to limit the technical
scope of the present invention.

(1) Overall Configuration

[0018] FIG. 1 is a schematic side view of a box forming
and packing system 100 including the box forming ap-
paratus 10 pertaining to the embodiment of the present
invention. FIG. 2 is a schematic perspective view of the
box forming apparatus 10. In the following description,
the upward and downward direction, the right and left
direction, and the forward and rearward direction mean
the directions shown in FIG. 1 and FIG. 2 unless other-
wise indicated. The conveyance direction means the di-
rection in which flattened cardboard boxes FB or boxes
B are transferred in the box forming and packing system
100. Upstream/downstream mean upstream/down-
stream in the conveyance direction.
[0019] The box forming and packing system 100 is a
system that forms cardboard boxes B and packs items
in the formed cardboard boxes B. As shown in FIG. 1
and FIG. 13, the box forming and packing system 100
mainly includes the box forming apparatus 10, a packing
apparatus 90, a conveyance apparatus 91, and a control
device 92.
[0020] The box forming apparatus 10 opens flattened
cardboard boxes FB (see FIG. 16A and FIG. 16B) to form
the cardboard boxes B (see FIG. 14A and FIG. 14B). The

box forming apparatus 10 can form cases from both un-
used flattened cardboard boxes FB and used flattened
cardboard boxes FB. The process executed by the box
forming apparatus 10 will be called a box forming proc-
ess. The packing apparatus 90 packs a plurality of items
in the cardboard boxes B. The process executed by the
packing apparatus 90 will be called a packing process.
The conveyance apparatus 91 conveys downstream the
cardboard boxes B into which the items have been
packed. The control device 92 controls the box forming
apparatus 10, the packing apparatus 90, and the con-
veyance apparatus 91.
[0021] The box forming and packing system 100 exe-
cutes the box forming process and the packing process
while moving the flattened cardboard boxes FB and the
cardboard boxes B (see arrows D1 to D6 in FIG. 1). The
flattened cardboard boxes FB are transferred through
the box forming apparatus 10 and then to the packing
apparatus 90. Specifically, the box forming apparatus 10
mainly includes a stacking mechanism 12, a transport
mechanism 13, an opening mechanism 14, and a bottom
forming mechanism 16. In the box forming and packing
system 100, one of the flattened cardboard boxes FB
stacked on the stacking mechanism 12 is moved at a
time by the transport mechanism 13 to the opening mech-
anism 14 positioned diagonally above the stacking mech-
anism 12 (see arrow D1). The flattened cardboard box
FB is opened and transformed into a tubular cardboard
box TB by the opening mechanism 14. At this time, the
flattened cardboard box FB moves to the bottom forming
mechanism 16 positioned diagonally below the opening
start position (see arrow D2) while the flattened card-
board box FB is being opened. Thereafter, a bottom BC
is formed in the tubular cardboard box TB by the bottom
forming mechanism 16. The tubular cardboard box TB
in which the bottom BC has been formed (the cardboard
box B) is thereafter moved in a substantially horizontal
direction toward a lowering start position (see arrow D3).
Here, the lowering start position is a place where the
cardboard box B is conveyed downward. The cardboard
box B thereafter drops and moves to the packing appa-
ratus 90 positioned below the lowering start position (see
arrow D4). Items are packed in the cardboard box B by
the packing apparatus 90, and thereafter the cardboard
box B is moved to the conveyance apparatus 91 located
in the lowermost position of the box forming and packing
system 100 (see arrow D5). Thereafter, the cardboard
box B is further moved to a later process by the convey-
ance apparatus 91 (see arrow D6).
[0022] It should be noted that in the present embodi-
ment the cardboard box B, the tubular cardboard box TB,
and the flattened cardboard box FB have the following
configurations.

(1-1) Cardboard box

[0023] The cardboard box B has a configuration in
which items can be packed. FIG. 14A and FIG. 14B show
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the cardboard box B. FIG. 14A is a perspective view of
the cardboard box B, and FIG. 14B is a bottom view of
the cardboard box B. The cardboard box B includes a
tube portion TP, a bottom BC, and flaps C21 to C24.
[0024] The tube portion TP is a section configuring side
panels of the cardboard box B. Included in the side panels
are a first side panel C11, a second side panel C12, a
third side panel C13, and a fourth side panel C14. That
is, the tube portion TP is configured by four side panels.
The tube portion TP has four fold portions FP1 to FP4.
The fold portions FP1 to FP4 are disposed in the borders
between two adjacent side panels. Specifically, the fold
portion FP1 is disposed in the border between the first
side panel C11 and the second side panel C12. The fold
portion FP2 is disposed in the border between the second
side panel C12 and the third side panel C13. The fold
portion FP3 is disposed in the border between the third
side panel C13 and the fourth side panel C14. The fold
portion FP4 is disposed in the border between the fourth
side panel C14 and the first side panel C11. The angles
formed by two adjacent side panels on either side of each
of the fold portions FP1 to FP4 are 90°.
[0025] The bottom BC is a section serving as a bottom
of the cardboard box B. The bottom BC is configured by
flaps C31 to C34. The flaps C31 to C34 form the bottom
BC of the cardboard box B as a result of being folded
and tucked in such a way that they lie on top of their
adjacent flaps (see FIG. 14B). The bottom BC has an
interleaved shape. The flaps C31 to C34 are positioned
lower than the tube portion TP in a direction of a height
h (see FIG. 15). Specifically, the flap (first flap) C31 is
connected to the lower side of the first side panel C11.
The flap (second flap) C32 is connected to the lower side
of the second side panel C12. The flap (fourth flap) C33
is connected to the lower side of the third side panel C13.
The flap (third flap) C34 is connected to the lower side
of the fourth side panel C14. The flap C32 and the flap
C34 are located in positions adjacent to the flap C31.
The flap C33 is located in a position opposing the flap
C31.
[0026] The flaps C21 to C24 are folded and tucked in
such a way that they lie on top of their adjacent flaps like
the flaps C31 to C34 to form a top of the cardboard box
B in a process subsequent to the process of the box form-
ing and packing system 100. The flaps C21 to C24 are
positioned upper than the tube portion TP in the direction
of the height h (see FIG. 14A and FIG. 15). Specifically,
the flaps C21 to C24 are connected to the upper sides
of the first side panel C11 to the fourth side panel C14,
respectively.
[0027] Fold portions FP11 to FP14 and FP21 to FP24
are also formed in the borders between the side panels
C11 to C14 and the flaps C21 to C24 and the borders
between the side panels C11 to C14 and the flaps C31
to C34, respectively. Specifically, as shown in FIG. 15,
the fold portions FP11 and FP21 are formed in the border
between the first side panel C11 and the flap C21 and
the border between the first side panel C11 and the flap

C31, respectively. The fold portions FP12 and FP22 are
formed in the border between the second side panel C12
and the flap C22 and the border between the second side
panel C12 and the flap C32, respectively. The fold por-
tions FP13 and FP23 are formed in the border between
the third side panel C13 and the flap C23 and the border
between the third side panel C13 and the flap C33, re-
spectively. The fold portions FP14 and FP24 are formed
in the border between the fourth side panel C14 and the
flap C24 and the border between the fourth side panel
C14 and the flap C34, respectively.

(1-2) Tubular cardboard box

[0028] The tubular cardboard box TB is the cardboard
box B in a state in which the bottom BC is open. In other
words, the tubular cardboard box TB is the cardboard
box B in a state before the bottom BC is formed in the
box forming process. FIG. 15 shows the tubular card-
board box TB. In the present embodiment, the tubular
cardboard box TB has the aforementioned tube portion
TP, the flaps C21 to C24, and the flaps C31 to C34.

(1-3) Flattened cardboard box

[0029] The flattened cardboard box FB is the tubular
cardboard box TB in a flat-folded state. That is, the flat-
tened cardboard box FB is the configuration before the
opening operation is performed in the box forming proc-
ess. FIG. 16A and FIG. 16B show the flattened cardboard
box FB. FIG. 16A is a front view of the flattened cardboard
box FB. FIG. 16B is a sectional view, along line I-I, of the
flattened cardboard box FB shown in FIG. 16A.
[0030] The flattened cardboard box FB indicates a
state in which the tube portion TP is folded a large extent
along the two opposing fold portions FP2 and FP4. In
this configuration, the angles formed by the two adjacent
side panels on either side of each of the fold portions
FP2 and FP4 are smaller than 90° (see FIG. 16B). Spe-
cifically, the second side panel C12 and the third side
panel C13 are folded along the fold portion FP2 in such
a way that the inner wall of the second side panel C12
and the inner wall of the third side panel C13 come close
to each other, and the angle from the inner wall of the
second side panel C12 to the inner wall of the third side
panel C13 is 0° to 30°. The fourth side panel C14 and
the first side panel C11 are also folded along the fold
portion FP4 in such a way that the inner wall of the fourth
side panel C14 and the inner wall of the first side panel
C11 come close to each other, and the angle from the
inner wall of the fourth side panel C14 to the inner wall
of the first side panel C11 is 0° to 30°.
[0031] In contrast, the angles formed by the two adja-
cent side panels on either side of each of the remaining
fold portions FP1 and FP3 are larger than 90° (see FIG.
16B). Specifically, the first side panel C11 and the second
side panel C12 are spread open about the fold portion
FP1 in such a way that the inner wall of the first side panel
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C11 and the inner wall of the second side panel C12 are
separate from each other, and the angle from the inner
wall of the first side panel C11 to the inner wall of the
second side panel C12 is 150° to 180°. The third side
panel C13 and the fourth side panel C14 are also spread
open about the fold portion FP3 in such a way that the
inner wall of the third side panel C13 and the inner wall
of the fourth side panel C14 are separate from each other,
and the angle from the inner wall of the third side panel
C13 to the inner wall of the fourth side panel C14 is 150°
to 180°.
[0032] In the box forming and packing system 100 per-
taining to the present embodiment, the flattened card-
board boxes FB are stacked in a posture where the fold
portions FP2 and FP4 become the upward and down-
ward direction end portions of the flattened cardboard
boxes FB. Specifically, the first side panel C11 and the
flaps C21 and C31 connected to the first side panel C11,
and the second side panel C12 and the flaps C22 and
C32 connected to the second side panel C12, are faced
downstream in the conveyance direction (see FIG. 16A
and FIG. 16B). Furthermore, the third side panel C13 and
the flaps C23 and C33 connected to the third side panel
C13, and the fourth side panel C14 and the flaps C24
and C34 connected to the fourth side panel C14, are
faced upstream in the conveyance direction. Hereinafter,
the face (side panels and flaps) positioned on the down-
stream side in the conveyance direction will be called a
front face FF, and the face (side panels and flaps) posi-
tioned on the upstream side in the conveyance direction
will be called a rear face RF.
[0033] The configurations of the box forming apparatus
10, the packing apparatus 90, the conveyance apparatus
91, and the control device 92 will be described in detail
below.

(2) Box forming Apparatus

[0034] The box forming apparatus 10 opens the flat
flattened cardboard boxes FB to form the cardboard box-
es B. As shown in FIG. 1, the box forming apparatus 10
is placed most upstream in the conveyance direction. As
mentioned above, the box forming apparatus 10 mainly
includes the stacking mechanism 12, the transport mech-
anism 13, the opening mechanism 14, and the bottom
forming mechanism 16. The configurations of each will
be described in detail below.

(2-1) Stacking Mechanism

[0035] The stacking mechanism 12 allows numerous
flattened cardboard boxes FB to be stacked thereon
along the conveyance direction (see FIG. 1). Further-
more, the stacking mechanism 12 moves downstream in
the conveyance direction the numerous flattened card-
board boxes FB stacked thereon. From the numerous
flattened cardboard boxes FB stacked on the stacking
mechanism 12, the later-described transport mechanism

13 takes out one flattened cardboard box FB at a time in
sequence from downstream side and moves to the open-
ing mechanism 14 disposed in an upper position.
[0036] Specifically, as shown in FIG. 2, the stacking
mechanism 12 mainly includes a stacking member 21,
front plates 22, a back plate 23, and an insertion mech-
anism 24.

(2-1-1) Stacking Member

[0037] The stacking member 21 allows numerous flat-
tened cardboard boxes FB to be stacked thereon along
the conveyance direction in a state in which the flattened
cardboard boxes FB have been positioned in the right
and left direction. Furthermore, the stacking member 21
also functions as a conveyor that conveys the numerous
flattened cardboard boxes FB downstream in the con-
veyance direction (forward). As shown in FIG. 3, the
stacking member 21 mainly includes a floor portion 211
and a stepped portion 214.
[0038] The floor portion 211 includes a plurality of
plate-shaped members. The plurality of plate-shaped
members extends in the forward and rearward direction
and are spaced apart from each other by a gap having
a predetermined width. Rollers 212 are placed on the
upstream side and the downstream side of the floor por-
tion 211 in the conveyance direction of the flattened card-
board boxes FB. Endless belts 213 are around the rollers
212. The belts 213 are placed in positions where they
cover the gaps of the predetermined width formed in the
floor portion 211. The belts 213 contact the lower ends
of the flattened cardboard boxes FB loaded on the floor
portion 211 and rotate as the rollers 212 are driven to
rotate. The flattened cardboard boxes FB are moved for-
ward (downstream in the conveyance direction) by the
rotation of the belts 213. The rollers 212 are appropriately
driven to rotate by a roller rotating mechanism 212a (see
FIG. 13). The roller rotating mechanism 212a drives the
rollers 212 to rotate when a sensor not shown in the draw-
ings no longer detects a flattened cardboard box FB on
the downstream side end portion of the floor portion 211.
[0039] The stepped portion 214 is a place that receives
the plurality of flattened cardboard boxes FB conveyed
from the stacking member 21 and supplies one flattened
cardboard box FB at a time to the transport mechanism
13. The stepped portion 214 is placed on the downstream
side end portion of the stacking member 21 (see FIG. 2
and FIG. 3). The stepped portion 214 includes a plurality
of contact surfaces 214a (see FIG. 4 and FIG. 5). The
plurality of contact surfaces 214a are placed in different
height positions with respect to the horizontal plane. Fur-
thermore, the plurality of contact surfaces 214a are each
slightly tilted with respect to the horizontal plane so that
the flattened cardboard boxes FB tilt forward with respect
to the conveyance direction (see FIG. 5). The plurality of
flattened cardboard boxes FB moves from on contact
surfaces 214a located in higher positions to on contact
surfaces 214a located in lower positions and are con-
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veyed downstream in the conveyance direction. As
shown in FIG. 4, three cutout portions 214b are formed
in the right and left direction in the contact surface 214a
configuring the lowermost step of the steps among the
plurality of contact surfaces 214a. The cutout portions
214b allow upward and downward movement of claw por-
tions 321 a of a loading member 321 described later.

(2-1-2) Front Plates

[0040] The front plates 22 regulate the forward move-
ment of the flattened cardboard boxes FB stacked on the
stepped portion 214. The front plates 22 extend in the
upward and downward direction in a forwardly tilted pos-
ture. The front plates 22 are disposed on the front end
side of the lowermost contact surface 214a (see FIG. 2
and FIG. 6). The front plates 22 extend in the upward
and downward direction and contact at two places of the
front face FF, in its width direction, of the foremost flat-
tened cardboard box FB among the plurality of flattened
cardboard boxes FB stacked on the stepped portion 214.

(2-1-3) Back Plate

[0041] The back plate 23 is a member that holds down,
from the rear, the numerous flattened cardboard boxes
FB stacked on the stacking member 21. Specifically, the
rear plate 23 has a configuration that applies constant
force in the conveyance direction to the rear face RF of
the flattened cardboard box FB positioned on the tail end
of the stacked numerous flattened cardboard boxes FB
(see FIG. 2). The back plate 23 moves forward while
holding down the rear face RF of the flattened cardboard
box FB positioned on the tail end as the flattened card-
board box FB positioned on the tail end moves forward
(downstream in the conveyance direction).

(2-1-4) Insertion Mechanism

[0042] The insertion mechanism 24 splits apart,
among the plurality of flattened cardboard boxes FB
stacked on the stepped portion 214, the foremost flat-
tened cardboard box FB from the plurality of flattened
cardboard boxes FB (following flattened cardboard box-
es) following the foremost flattened cardboard box FB.
As shown in FIG. 2, the insertion mechanism 24 is placed
above the stepped portion 214. Furthermore, as shown
in FIG. 7, the insertion mechanism 24 mainly includes a
fixed plate 241 and a movable member 242.
[0043] The fixed plate 241 contacts the upper ends of
the plurality of flattened cardboard boxes FB loaded on
the stepped portion 214 and aligns the positions of the
upper ends. The fixed plate 241 slopes in conformity with
the inclination of the stepped portion 214. By aligning the
positions of the upper ends of the flattened cardboard
boxes FB, the fixed plate 241 causes the lower ends of
the flattened cardboard boxes FB to contact the stepped
portion 214. The fixed plate 241 has a shape that allows

the movable member 242 to be placed in the width di-
rection center thereof.
[0044] The movable member 242 is movable with re-
spect to the fixed plate 241. The movable member 242
includes a sloping surface having the same inclination
as the fixed plate 241 and an insertion portion 242a ex-
tending in the upward and downward direction. The mov-
able member 242 rotates using one end on the upstream
side as a rotating shaft to thereby move the insertion
portion 242a in the upward and downward direction. The
movable member 242 is driven by a movable mechanism
243 (see FIG. 13). When the insertion portion 242a
moves downward, the insertion portion 242a is tempo-
rarily inserted between the foremost flattened cardboard
box FB and the adjacent flattened cardboard box FB. At
this time, the movable member 242 forcibly holds down
from above, with its sloping surface, the upper end of the
following flattened cardboard box FB among the plurality
of flattened cardboard boxes FB.

(2-2) Feed Mechanism

[0045] The transport mechanism 13 sequentially takes
out and conveys to a later process the foremost flattened
cardboard box FB from the plurality of flattened card-
board boxes FB stacked on the stepped portion 214. As
shown in FIG. 1 and FIG. 2, the transport mechanism 13
is placed downstream of the stacking mechanism 12. As
shown in FIG. 7, the transport mechanism 13 mainly has
a separating unit 31 and a transfer unit 32.

(2-2-1) Separating Unit

[0046] The separating unit 31 separates the foremost
flattened cardboard box FB from the following flattened
cardboard box FB among the plurality of flattened card-
board boxes FB stacked on the stepped portion 214. Spe-
cifically, the separating unit 31 sucks, by means of a sep-
arating sucker 311, the front face FF of the foremost flat-
tened cardboard box FB. The separating sucker 311 is
moved toward and away from the front face FF of the
foremost flattened cardboard box FB by a separating
sucker moving component 312. The separating sucker
moving component 312 moves the separating sucker 311
in a direction away from the front face FF of the foremost
flattened cardboard box FB in a state in which the sep-
arating sucker 311 is sucking the front face FF of the
foremost flattened cardboard box FB. As a result, the
upper end portion of the foremost flattened cardboard
box FB bends. In this way, the separating unit 31 forms
a gap between the upper end portion of the foremost
flattened cardboard box FB and the upper end portion of
the adjacent flattened cardboard box FB.

(2-2-2) Transfer Unit

[0047] The transfer unit 32 conveys upward and trans-
fers to the opening mechanism 14 the foremost flattened
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cardboard box FB among the plurality of flattened card-
board boxes FB stacked on the stepped portion 214. The
transfer unit 32 mainly includes loading members 321,
lifting suckers 322, and a lift mechanism 323 (see FIG.
6 or FIG. 7). The loading members 321 have claw por-
tions 321 a on the distal ends of their lower end portions
and extend in the upward and downward direction. The
claw portions 321 a are placed in positions corresponding
to the cutout portions 214b of the stepped portion 214
mentioned above. The claw portions 321 a contact, from
below, the lower end of the foremost flattened cardboard
box FB exposed at the positions of the cutout portions
214b and allow the foremost flattened cardboard box FB
to be loaded on the upper surfaces of the claw portions
321 a. The lifting suckers 322 suck, from the front face
FF side, the flattened cardboard box FB in the neighbor-
hood of its lower end portion. The loading members 321
and the lifting suckers 322 are moved in the upward and
downward direction by the lift mechanism 323. The load-
ing members 321 and the lifting suckers 322 transfer, at
an upper position, the foremost flattened cardboard box
FB to the opening mechanism 14.

(2-3) Opening Mechanism

[0048] The opening mechanism 14 opens the flattened
cardboard box FB to form the tubular cardboard box TB.
In other words, the opening mechanism 14 transforms,
from a flattened shape to a tubular shape, the flattened
cardboard box FB delivered thereto from the transport
mechanism 13 (see FIG. 9). As shown in FIG. 1 and FIG.
2, the opening mechanism 14 is disposed above the
transport mechanism 13. As shown in FIG. 8, the opening
mechanism 14 mainly includes a holding mechanism 40
and a plurality of moving mechanisms 43, 44, and 45.
The holding mechanism 40 and the plurality of moving
mechanisms 43, 44, and 45 will be described in detail
below.

(2-3-1) Holding Mechanism

[0049] The holding mechanism 40 is a mechanism that
holds the flattened cardboard box FB. The holding mech-
anism 40 includes a plurality of holding members 41 a,
41 b, 42a, and 42b and an abutting member 50. Using
FIG. 8 to FIG. 11 the configuration of each member in-
cluded in the holding mechanism 40 will be described. It
should be noted that in FIG. 8 and FIG. 9 the abutting
member 50 is omitted in order to facilitate understanding.

(a) Holding Members

[0050] The plurality of holding members 41 a, 41 b,
42a, and 42b are suction devices. The plurality of holding
members 41 a, 41 b, 42a, and 42b include a rear face
upper holding member 41 a, a rear face lower holding
member 41 b, front face upper holding members (second
holding members) 42a, and front face lower holding

members (first holding members) 42b. The rear face up-
per holding member 41 a and the rear face lower holding
member 41 b hold the side panels C13 and C14 posi-
tioned on the rear face RF side of the flattened cardboard
box FB (see FIG. 16B). The front face upper holding
members 42a and the front face lower holding members
42b hold the side panels C11 and C12 on the front face
FF side. The plurality of holding members 41 a, 41 b,
42a, and 42b start sucking when the opening operation
starts and continue sucking until the opening operation
completes. Here, "when the opening operation starts"
means when the holding members 41 a, 41 b, 42a, and
42b contact, or start moving in order to contact, the flat-
tened cardboard box FB in order to start the opening
operation. Furthermore, "when the opening operation
completes" means when the transformation from the flat-
tened cardboard box FB to the tubular cardboard box TB
is completed.

(a-1) Rear Face Upper Holding Member

[0051] The rear face upper holding member 41 a is
placed on the rear face RF side of the flattened cardboard
box FB and holds the third side panel C13. The rear face
upper holding member 41 a sucks the third side panel
C13 in the neighborhood of the fold portion FP3. The rear
face upper holding member 41 a is coupled to a first mov-
ing mechanism 43. The rear face upper holding member
41 a moves in the forward and rearward direction be-
cause of the driving of the first moving mechanism 43.
[0052] Specifically, before the opening operation
starts, the rear face upper holding member 41 a is located
in a position furthest away from the third side panel C13.
When the opening operation starts, the rear face upper
holding member 41a is moved to an advanced position
in order to receive the flattened cardboard box FB trans-
ported by the transport mechanism 13 and contacts and
sucks the third side panel C13. Moreover, during the
opening operation, the rear face upper holding member
41 a is slightly moved to a retracted position while it sucks
the third side panel C13.

(a-2) Rear Face Lower Holding Member

[0053] The rear face lower holding member 41 b is
placed on the rear face RF side of the flattened cardboard
box FB and holds the fourth side panel C14. The rear
face lower holding member 41 b sucks the fourth side
panel C14 in the neighborhood of the fold portion FP3.
The rear face lower holding member 41 b is coupled to
a second moving mechanism 44. The rear face lower
holding member 41 b moves in the forward and rearward
direction and the upward and downward direction as a
result of the second moving mechanism 44 being driven.
[0054] Specifically, before the opening operation
starts, the rear face lower holding member 41 b is located
in a position furthest away from the fourth side panel C14.
When the opening operation starts, the rear face lower
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holding member 41 b is moved to an advanced position
in order to receive the flattened cardboard box FB trans-
ferred by the transport mechanism 13 and contacts and
sucks the fourth side panel C14. Moreover, during the
opening operation, the rear face lower holding member
41 b is moved to a retracted position while it sucks the
fourth side panel C14. When the rear face lower holding
member 41 b starts moving, it stops sucking the flattened
cardboard box FB and releases the flattened cardboard
box FB. The rear face lower holding member 41 b moves
following the flattened cardboard box FB with a slight
residual suction force after it has stopped sucking, and
moves away from the fourth side panel C14 of the flat-
tened cardboard box FB a little above and/or in front of
the position where it was arranged before the start of the
opening operation.

(a-3) Front Face Upper Holding Members

[0055] The front face upper holding members 42a are
placed on the front face FF side of the flattened cardboard
box FB and hold the second side panel C12. The front
face upper holding members 42a suck the second side
panel C12 in the neighborhood of the fold portion FP1.
The front face upper holding members 42a are attached
to a support frame 45a of a third moving mechanism 45
described later. Specifically, the front face upper holding
members 42a are attached to a distal end portion of the
support frame 45a. In the present embodiment, there are
two front face upper holding members 42a attached
along the direction in which the support frame 45a ex-
tends (see FIG. 8 to FIG. 10). The front face upper holding
members 42a move in the upward and downward direc-
tion and the forward and rearward direction because of
the driving of the third moving mechanism 45.

(a-4) Front Face Lower Holding Members

[0056] The front face lower holding members 42b are
placed on the front face FF side of the flattened cardboard
box FB and hold the side panel C11. The front face lower
holding members 42b suck the first side panel C11 in the
neighborhood of the fold portion FP1. The front face lower
holding members 42b are also attached to the support
frame 45a of the third moving mechanism 45 described
later. Specifically, the front face lower holding members
42b are attached to a main portion of the support frame
45a. In the present embodiment, there are five front face
lower holding members 42b attached along the direction
in which the support frame 45a extends (see FIG. 8 to
FIG. 10). The front face lower holding members 42b move
in such a way as to describe a circular arc as a result of
the third moving mechanism 45 swinging (see FIG. 9).

(b) Abutting Member

[0057] The abutting member 50 is an example of a po-
sition adjusting member. The abutting member 50 ad-

justs the position of the flap C31 (the first flap) positioned
on the front face FF of the flattened cardboard box FB.
The abutting member 50 contacts the flap C31 (the first
flap) positioned on the front face FF of the flattened card-
board box FB. Specifically, the abutting member 50 abuts
the flap C31 (the first flap), which is a section connected
to the first side panel C11 of the flattened cardboard box
FB. The abutting member 50 abuts the flap C31 (the first
flap) to thereby adjust the position of the flap (the first
flap) C31 that the abutting member 50 abuts. More spe-
cifically, the abutting member 50 holds, among the flaps
C31 to C34 to be formed into the bottom BC by the bottom
forming mechanism 16 described later, the flap C31 con-
nected to the side panel (the first side panel C11) that
comes to a lower position when the opening operation
completes. The abutting member 50 applies force to the
flap C31 in the opposite direction of the direction of grav-
ity.
[0058] The abutting member 50 is a rod-shaped mem-
ber (see FIG. 10 and FIG. 11). The abutting member 50
is attached to the support frame 45a of the third moving
mechanism 45. Specifically, the abutting member 50 is
attached to the main portion of the support frame 45a.
More specifically, the abutting member 50 is attached in
a position on the distal end portion side of the center
position in the lengthwise direction of the main portion.
[0059] As shown in FIG. 10 and FIG. 11, the abutting
member 50 includes a first section 51 and a second sec-
tion 52. The first section 51 is coupled to the support
frame 45a. The first section 51 is positioned below the
first side panel C11 when the opening operation com-
pletes, and extends from the neighborhood of the first
side panel C11 toward the flap C31 along the direction
in which the first side panel C11 extends (the direction
of the height h). The second section 52 configures the
distal end portion of the abutting member 50 and extends
in a direction intersecting the first section 51. That is, the
distal end section (the second section 52) of the abutting
member 50 is folded upward. The abutting member 50
contacts the flap C31 at the distal end of the second sec-
tion 52. The height position of the distal end of the second
section 52 is located in a position higher than the height
position of the plane in which the front face lower holding
members 42b suck the first side panel C11 (see FIG. 11).
It is preferred that the distal end of the second section
52 be configured by an elastic member so as to protect
the flap C31 from damage.
[0060] The abutting member 50 moves in the upward
and downward direction and the forward and rearward
direction because of the driving of the third moving mech-
anism 45. The abutting member 50 continuously abuts
the flap C31 from when the operation of opening the flat-
tened cardboard box FB starts to when the opening op-
eration completes. The distal end of the abutting member
50 abuts the flap C31, and thus the abutting member 50
places the flap C31 in a state in which it is slightly folded
inward along the fold portion (a second fold portion) FP21
disposed in the border between the first side panel C11
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and the flap C31. In other words, the abutting member
50 tilts the flap C31 a predetermined angle θ° inward at
the time of the opening operation completes (upward),
along the fold portion FP21 (see FIG. 11). That is, the
abutting member 50 tilts the flap C31 the predetermined
angle θ° in a folding direction along the fold portion FP21.
Here, the folding direction is a direction in which the flap
C31 becomes folded in order to form the bottom BC. Fur-
thermore, here, the predetermined angle θ° is 0° to 30°,
for example, and preferably is 5° to 15°.

(2-3-2) Moving Mechanisms

[0061] The plurality of moving mechanisms 43, 44, and
45 are mechanisms that move the holding mechanism
40. As shown in FIG. 8, the plurality of moving mecha-
nisms 43, 44, and 45 include a first moving mechanism
43, a second moving mechanism 44, and a third moving
mechanism 45. The first moving mechanism 43, the sec-
ond moving mechanism 44, and the third moving mech-
anism 45 move the rear face upper holding member 41
a, the rear face lower holding member 41 b, and the front
face upper holding members 42a and the front face lower
holding members 42b, respectively, so that the flattened
cardboard box FB is opened to the tubular cardboard box
TB (see FIG. 9).

(a) First Moving Mechanism

[0062] The first moving mechanism 43 supports the
rear face upper holding member 41 a in such a way that
the rear face upper holding member 41 a is movable in
the forward and rearward direction. The first moving
mechanism 43 mainly has an upper support member 43a
and a first drive component 43b (see FIG. 2, FIG. 8, or
FIG. 13). The upper support member 43a supports the
rear face upper holding member 41 a in such a way that
the suction surface of the rear face upper holding member
41 a is parallel to the third side panel C13 of the flattened
cardboard box FB transferred from the transport mech-
anism 13. The upper support member 43a is attached in
the highest position of a frame 99 serving as a skeleton
of the box forming and packing system 100 (see FIG. 2
and FIG. 8). The upper support member 43a is driven by
the first drive component 43b to move the rear face upper
holding member 41 a toward and away from the third
side panel C13.

(b) Second Moving Mechanism

[0063] The second moving mechanism 44 supports
the rear face lower holding member 41 b in such a way
that the rear face lower holding member 41 b is movable
in the forward and rearward direction and the upward and
downward direction. The second moving mechanism 44
mainly has a lower support member 44a and a second
drive component 44b (see FIG. 8 or FIG. 13). The lower
support member 44a supports the rear face lower holding

member 41 b at a position lower than the upper support
member 43a. The lower support member 44a supports
the rear face upper holding member 41 a in such a way
that the suction surface of the rear face lower holding
member 41 b is parallel to the fourth side panel C14 of
the flattened cardboard box FB transferred from the
transport mechanism 13. The lower support member 44a
is driven by the second drive component 44b to move
the rear face lower holding member 41 b in the forward
and rearward direction and the upward and downward
direction. Because of this, the lower support member 44a
moves the rear face lower holding member 41 b toward
and away from the fourth side panel C14.

(c) Third Moving Mechanism

[0064] The third moving mechanism 45 swings the
front face upper holding members 42a, the front face low-
er holding members 42b, and the abutting member 50 to
change the height position and planar position of the front
face upper holding members 42a, the front face lower
holding members 42b, and the abutting member 50.
[0065] The third moving mechanism 45 has the support
frame 45a that supports the front face upper holding
members 42a, the front face lower holding members 42b,
and the abutting member 50 in such a way that they are
movable in the upward and downward direction and the
forward and rearward direction. The support frame 45a
is driven by a third drive component 45b to swing in the
upward and downward direction about a swing shaft 45c.
As shown in FIG. 8, the swing shaft 45c is disposed in
the neighborhood of the end portion on the rear side of
the support frame 45a extending in the forward and rear-
ward direction.
[0066] The support frame 45a mainly has a distal end
portion and a main portion in its lengthwise direction.
When the support frame 45a has a posture where it ex-
tends substantially parallel to the horizontal plane, the
distal end portion is positioned on the front side. The distal
end portion functions as the swinging end. The main por-
tion is the section other than the distal end portion.
[0067] As mentioned above, the front face upper hold-
ing members 42a are attached to the distal end portion.
The front face lower holding members 42b and the abut-
ting member 50 are attached to the main portion. The
distal end portion is connected by a link mechanism to
the main portion. The link mechanism is driven by an air
cylinder. The inclination of the distal end portion with re-
spect to the main portion is changed by the driving of the
link mechanism (see FIG. 8 and FIG. 9). Specifically,
while standing by for the opening operation and before
the opening operation starts, the distal end portion has
an inclination substantially parallel to the horizontal plane
(see FIG. 8) the same as the main portion. After the open-
ing operation starts, the link mechanism gradually chang-
es the inclination of the distal end portion with respect to
the main portion. Furthermore, the link mechanism
changes the inclination of the distal end portion in such
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a way that the distal end portion has a 90° inclination with
respect to the main portion when the opening operation
completes (see FIG. 9 and FIG. 10).
[0068] The support frame 45a swings about the swing
shaft 45a to change the height positions and the planar
positions of the front face upper holding members 42a,
the front face lower holding members 42b, and the abut-
ting member 50. Specifically, because of the swinging of
the support frame 45a, the front face upper holding mem-
bers 45a, the front face lower holding members 42b, and
the abutting member 50 move between an opening op-
eration standby position (an opening operation end po-
sition) and an opening operation start position so as to
describe a circular arc about the swing shaft 45c (see
FIG. 8 and FIG. 9). When the support frame 45a swings
about the swing shaft 45c and moves the front face upper
holding members 42a, the front face lower holding mem-
bers 42b, and the abutting member 50 from the opening
operation start position to the opening operation end po-
sition, the flattened cardboard box FB is opened while
moving in the direction indicated by arrow AR in FIG. 9
and is transformed into the tubular cardboard box TB.

(2-4) Bottom Forming Mechanism

[0069] The bottom forming mechanism 16 forms the
bottom BC in the tubular cardboard box TB. In other
words, the bottom forming mechanism 16 shapes the
flaps C31 to C34 connected to the lower side of the tube
portion TP into the bottom BC. The swastika-shaped bot-
tom BC is formed by the bottom forming mechanism 16
(see FIG. 14B). The bottom forming mechanism 16 forms
the bottom BC in the tubular cardboard box TB at the
position where the operation of opening the flattened
cardboard box FB is completed.
[0070] As shown in FIG. 12, the bottom forming mech-
anism 16 has flap holding members 61 and flap pushing-
and-folding members 62. One flap holding member 61
and one flap pushing-and-folding member 62 are dis-
posed for each of the flaps C31 to C34.
[0071] The flap holding members 61 hold first end por-
tions of the flaps C31 to C34 in the width direction. The
flap holding members 61 contact the first end portions of
the flaps C31 to C34 from inside so that the flaps C31 to
C34 do not fold inward (see FIG. 12).
[0072] Specifically, the flap holding members 61 have
holding contact surfaces that contact the flaps C31 to
C34. The flap holding members 61 have a configuration
where they are movable toward and away from the tu-
bular cardboard box TB. Specifically, the flap holding
members 61 are configured in such a way that, the hold-
ing contact surfaces are moved to positions opposing the
first end portions of the flaps C31 to C34 when the flap
holding members 61 advance, and the holding contact
surfaces are moved to positions away from the first end
portions of the flaps C31 to C34 when the flap holding
members 61 retreat. The holding contact surfaces have
the same inclinations as each of the side panels config-

uring the tube portion TP with respect to the horizontal
direction or the vertical direction. Furthermore, the hold-
ing contact surfaces extend along the direction in which
the tube portion TP extends.
[0073] The positions of the flap holding members 61
are adjusted so that, when the flap holding members 61
have moved close to the tubular cardboard box TB, the
holding contact surfaces contact the first end portions of
the flaps C31 to C34. It should be noted that, at this time,
the flaps C31 to C34 have predetermined inclinations or
substantially the same inclinations as each of the side
panels configuring the tube portion TP with respect to
the horizontal direction or the vertical direction. That is,
the positions of the flap holding members 61 are adjusted
so that, when the flap holding members 61 have moved
close to the tubular cardboard box TB, the holding contact
surfaces contact the first end portions of the flaps C31
to C34 that have predetermined inclinations with respect
to the horizontal plane or the vertical plane.
[0074] The flap pushing-and-folding members 62 push
and fold, toward the inside of the tube portion TP, the
end portions (second end portions) of the flaps C31 to
C34 positioned on the opposite sides of the first end por-
tions. The flap pushing-and-folding members 62 contact
the second end portions of the flaps C31 to C34 from
outside so as to fold the flaps C31 to C34 inward (see
FIG. 12).
[0075] Specifically, the flap pushing-and-folding mem-
bers 62 have pushing-and-folding contact surfaces that
contact the flaps C31 to C34. Furthermore, the flap push-
ing-and-folding members 62 have a configuration where
they can move the pushing-and-folding contact surfaces
toward and away from the flaps C31 to C34. Furthermore,
the flap pushing-and-folding members 62 have a config-
uration where they rotate substantially 90° about rotating
shafts substantially parallel to the border lines between
the side panels C11 to C14 and the flaps C31 to C34.
The flap pushing-and-folding members 62 respectively
move close to the flaps C31 to C34 and thereafter apply,
to the corresponding flaps C31 to C34, force in the direc-
tions (arrows D11 to D14 in FIG. 12) in which the flaps
C31 to C34 are closed. That is, the flap pushing-and-
folding members 62 move close to the flaps C31 to C34
and thereafter fold the corresponding flaps C31 to C34
in the folding directions.
[0076] When the second end portions are folded in-
ward by the flap pushing-and-folding members 62 in a
state in which the first end portions of the flaps C31 to
C34 are held by the flap holding members 61, the first
end portions of the flaps C31 to C34 are folded in such
a way as to lie on top of the second end portions of the
adjacent flaps C31 to C34, and the bottom BC of the
cardboard box B is formed. The flap pushing-and-folding
members 62 thereafter move the pushing-and-folding
contact surfaces away from the flaps C31 to C34.
[0077] The tubular cardboard box TB in which the bot-
tom BC has been formed (the cardboard box B) by the
bottom forming mechanism 16 is thereafter moved in the
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horizontal direction as indicated by arrow D3 in FIG. 1
and then travels through a downward leading drop path
and moves to the packing apparatus 90.

(3) Packing Apparatus

[0078] The packing apparatus 90 packs a plurality of
items in the cardboard box B. The plurality of items is
packed in the cardboard box B in a stacked state. After
the packing apparatus 90 packs a predetermined numer-
ical quantity of the items in the cardboard box B, the pack-
ing apparatus 90 rotates the cardboard box B around a
rotational axis disposed at the neighborhood of the long
side of the cardboard box B. Because of this, the card-
board box B is transferred to the conveyance apparatus
91 in a state in which the opening faces upward.

(4) Conveyance Apparatus

[0079] The conveyance apparatus 91 is an apparatus
that conveys to a later process (a process outside the
box forming and packing system 100) the cardboard box
B in which the items have been packed. The conveyance
apparatus 91 is placed under the packing apparatus 90.

(5) Control Device

[0080] The control device 92 is, as mentioned above,
a device that controls the box forming apparatus 10, the
packing apparatus 90, and the conveyance apparatus
91.
[0081] FIG. 13 shows a control block diagram relating
to the box forming and packing system. As shown in FIG.
13, the control device 92 is connected to each configu-
ration included in the box forming and packing system
100, and transmits signals to and receives signals from
each configuration. Specifically, the control device 92 is
electrically connected to the box forming apparatus 10,
the packing apparatus 90, and the conveyance appara-
tus 91. Furthermore, the control device 92 is electrically
connected to the roller rotating mechanism 212a, the
movable mechanism 243, the separating sucker moving
component 312, the lift mechanism 323, the first drive
component 43b, the second drive component 44b, the
third drive component 45b, and the bottom forming mech-
anism 16, which are included in the box forming appara-
tus 10.
[0082] The control device 92 mainly includes a CPU
92a, a ROM 92b, a RAM 92c, and a hard disk 92d. Fur-
thermore, the control device 92 is equipped with a touch
panel display, a keyboard, and so forth not shown in the
drawings.

(6) Opening Operation

[0083] The state of the third moving mechanism 45 per-
taining to the operation of opening of the flattened card-
board box FB and the placement and operation of each

member moved by the third moving mechanism 45 will
be described below. Specifically, the placement and op-
eration of the front face upper holding members 42a, the
front face lower holding members 42b, and the abutting
member 50, which are moved as the support frame 45a
swings, will be described in detail, separately, for a state
while standing by for the opening operation, for a state
when the opening operation starts, and for a state after
the opening operation has completed.
[0084] It should be noted that during the opening op-
eration the flaps C21 to C24 and the flaps C32 to C34
excepting the flap C31 are free. That is, during the open-
ing operation, among the flaps C31 to C34 and C21 to
C24, only the flap C31 connected to the first side panel
C11 is held by the abutting member 50.

(6-1) While Standing By for the Opening Operation

[0085] The support frame 45a has a posture where it
extends substantially parallel to the horizontal plane (see
FIG. 8). The front face upper holding members 42a, the
front face lower holding members 42b, and the abutting
member 50 are attached to the support frame 45a along
the direction in which the support frame 45a extends.
The front face upper holding members 42a and the front
face lower holding members 42b are attached to the sup-
port frame 45a in a state in which their suction surfaces
face upward. Furthermore, the support frame 45a sup-
ports the abutting member 50 in a state in which the sec-
ond section 52 of the abutting member 50 extends facing
upward. As mentioned above, the height position of the
distal end of the second section 52 of the abutting mem-
ber 50 is higher than the height position of the suction
surfaces of the front face upper holding members 42a.
While standing by for the opening operation, the front
face upper holding members 42a, the front face lower
holding members 42b, and the abutting member 50 are
located in lower positions and more forward positions
than they are when the opening operation starts.

(6-2) When the Opening Operation Starts

[0086] The support frame 45a supports the front face
upper holding members 42a and the front face lower hold-
ing members 42b in such a way that the suction surfaces
of the front face upper holding members 42a and the front
face lower holding members 42b are substantially paral-
lel to the front face FF of the flattened cardboard box FB
transferred to the opening mechanism 14. Furthermore,
the support frame 45a supports the abutting member 50
in a state in which the second section 52 of the abutting
member 50 extends facing rearward. The front face up-
per holding members 42a, the front face lower holding
members 42b, and the abutting member 50 are located
in their highest positions and rearmost positions when
the opening operation starts.
[0087] When the opening operation starts (before the
opening operation completes), the front face upper hold-

21 22 



EP 3 098 174 A1

13

5

10

15

20

25

30

35

40

45

50

55

ing members 42a, the front face lower holding members
42b, and the abutting member 50 hold each part of the
front face FF of the flattened cardboard box FB in the
following state. It should be noted that at this time the
rear face RF of the flattened cardboard box FB is held
by the rear face upper holding member 41 a and the rear
face lower holding member 41 b.
[0088] The front face upper holding members 42a hold
the second side panel C12 in such a way that the second
side panel C12 has an angle with respect to the horizon-
tal. That is, the front face upper holding members 42a
hold the second side panel C12 in such a way that the
second side panel C12 intersects the horizontal plane
when the opening operation starts (see FIG. 9). As men-
tioned above, after the opening operation starts, the distal
end portion of the support frame 45a gradually rises up
with respect to the main portion because of the driving
of the link mechanism. As a result, the inclination of the
second side panel C12 with respect to the first side panel
C11 also changes. That is, the front face upper holding
members 42a hold the second side panel C12 while grad-
ually changing the inclination of the second side panel
C12 with respect to the first side panel C11.
[0089] The front face lower holding members 42b hold
the first side panel C11 in such a way that the first side
panel C11 has an angle with respect to the horizontal.
That is, the front face lower holding members 42b hold
the first side panel C11 in such a way that the first side
panel C11 intersects the horizontal plane when the open-
ing operation starts (see FIG. 9).
[0090] The abutting member 50 abuts the flap C31 in
such a way that the flap C31 is slightly tilted inward (the
folding direction). That is, the abutting member 50
projects from the front side toward the rear side with re-
spect to the flap C31 and contacts the flap C31 when the
opening operation starts.

(6-3) When the Opening Operation Completes

[0091] The support frame 45a supports the front face
upper holding members 42a and the front face lower hold-
ing members 42b in such a way that the suction surfaces
of the front face lower holding members 42b face upward
and the suction surfaces of the front face upper holding
members 42a face rearward. Furthermore, the support
frame 45a supports the abutting member 50 in a state in
which the second section 52 of the abutting member 50
extends facing upward. The front face lower holding
members 42b and the abutting member 50 are located
in the same height positions and planar positions as they
are while standing by for the opening operation.
[0092] Furthermore, the front face upper holding mem-
bers 42a, the front face lower holding members 42b, and
the abutting member 50 hold each part of the front face
FF of the flattened cardboard box FB in the following
state when the operation of opening the flattened card-
board box FB completes (after the opening operation has
completed).

[0093] The front face upper holding members 42a hold
the second side panel C12 in a vertical or nearly vertical
inclination with respect to the horizontal plane. In other
words, the front face upper holding members 42a support
the second side panel C12 in a vertical or nearly vertical
inclination with respect to the horizontal plane when the
transformation from the flattened cardboard box FB to
the tubular cardboard box TB is completed (see FIG. 9).
Specifically, the inclination of the distal end portion of the
support frame 45a with respect to the main portion is
gradually changed after the opening operation starts, and
the distal end portion has a 90° angle with respect to the
main portion when the opening operation completes.
That is, the distal end portion has an upstanding posture
with respect to the horizontal plane. The distal end portion
tumbles after the bottom BC has been formed in the tu-
bular cardboard box TB by the bottom forming mecha-
nism 16 described later. That is, after the cardboard box
B has been formed, the distal end portion changes pos-
ture and extends along the direction in which the main
portion extends (see FIG. 8).
[0094] The front face lower holding members 42b hold
the first side panel C11 in a parallel or nearly parallel
inclination with respect to the horizontal plane (see FIG.
9).
[0095] The abutting member 50 abuts the flap C31 in
such a way that the flap C31 is placed in a state in which
it is slightly folded inward (the folding direction) (see FIG.
10 and FIG. 13). The abutting member 50 abuts the flap
C31 of the flattened cardboard box FB (the tubular card-
board box TB) from below. Specifically, the first section
51 of the abutting member 50 extends along the direction
in which the first side panel C11 extends. The second
section 52 extends along a direction intersecting the di-
rection in which the first side panel C11 extends. In other
words, when the operation of opening the flattened card-
board box FB ends, the distal end of the abutting member
50 comes to a position where it projects more upward
than the height position of the contact plane in which the
front face lower holding members 42b contact the first
side panel C11. That is, the height position of the distal
end of the second section 52 of the abutting member 50
is higher than the height position of the suction surfaces
of the front face upper holding members 42a and the front
face lower holding members 42b.

(7) Characteristics

[0096]

(7-1) The box forming apparatus 10 pertaining to the
above-described embodiment is provided with the
holding mechanism 40, the moving mechanism (the
third moving mechanism) 45, and the control device
92. The holding mechanism 40 has the front face
lower holding members (the first holding members)
42b and the front face upper holding members (the
second holding members) 42a. The front face lower
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holding members 42b hold the first side panel C11,
and the front face upper holding members 42a hold
the second side panel C12. The third moving mech-
anism 45 moves the front face lower holding mem-
bers 42b and the front face upper holding members
42a. More specifically, the third moving mechanism
45 moves the front face lower holding members 42b
and the front face upper holding members 42a from
an upper position to a lower position. The control
device 92 controls the third moving mechanism 45
so as to fold at least either one of the first side panel
C11 and the second side panel C12 along the fold
portion (the first fold portion) FP1 to thereby change
the angle formed by the first side panel C11 and the
second side panel C12 from 0° or 180° to an angle
close to 90°. The holding mechanism 40 further has
the abutting member 50 (see FIG. 10). The abutting
member 50 adjusts the position of the flap (the first
flap) C31, which is a section of the flattened card-
board box FB connected to the first side panel C11.
Furthermore, when the front face lower holding
members 42b and the front face upper holding mem-
bers 42a are moved by the third moving mechanism
45 to open the flattened cardboard box, the abutting
member 50 adjusts the position of the flap C31 in
such a way as to place the flap C31 in a state in
which it is folded inward at the time of the flattened
cardboard box FB being opened.
The box forming apparatus 10 of the above-de-
scribed embodiments folds the adjacent flaps C31
to C34 on top of each other to form the interleaved
shaped bottom BC after the flattened cardboard box
FB has been opened and formed into the tubular
cardboard box TB. Furthermore, the bottom BC is
formed by the bottom forming mechanism 16 dis-
posed in a predetermined position. In the bottom
forming mechanism 16, the first end portions of the
flaps C31 to C34 are held by the plurality of flap hold-
ing members 61, and the second end portions of the
flaps C31 to C34 are pushed and tilted toward the
inside of the tube portion TP by the plurality of flap
pushing-and-folding members 62. The flap holding
members 61 have the contact holding surfaces that
contact the flaps C31 to C34. The contact holding
surfaces have the same inclinations as each of the
side panels configuring the tube portion TP with re-
spect to the horizontal plane or the vertical plane.
Therefore, the flaps C31 to C34 of the tubular card-
board box TB fed to the bottom forming mechanism
16 are required to have inclinations in a predeter-
mined range with respect to the horizontal plane or
the vertical plane. Specifically, when the tubular
cardboard box TB has been fed to the bottom forming
mechanism 16, the flaps C31 to C34 are required to
have the same inclinations as each of the side panels
with respect to the horizontal plane or the vertical
plane.
Here, in the box forming apparatus 10 pertaining to

the above-described embodiment, during the open-
ing operation, the tubular cardboard box TB is
formed while the first side panel C11 and the second
side panel C12 of the flattened cardboard box FB
are pulled downward. That is, the flattened card-
board box FB is formed into the tubular cardboard
box TB while moving from an upper position to a
lower position. At this time, a large force is applied
in the direction of gravity with respect to each of the
flaps C31 to C34. As a result, it is difficult to keep in
the predetermined range the inclinations of the flaps
C31 to C34 with respect to the horizontal plane or
the vertical plane. In particular, it is easy for the flap
C31, which comes to a lower position when the open-
ing operation completes, to be folded downward
along the fold portion FP21 due to gravity. That is,
the flap C31 is folded in the opposite direction of the
folding direction. Particularly in a situation where the
flattened cardboard box serving as the box forming
target is a used flattened cardboard box that has
been repeatedly utilized, the extent to which the flap
C31 folds downward is marked. In this situation, even
if the flap holding members 61 and the flap pushing-
and-folding members 62 are moved close to the tu-
bular cardboard box TB, the flap C31 is in a position
far from both the holding contact members and the
pushing-and-folding contact members, and it may
be difficult to suitably fold the flap C31. That is, the
bottom BC cannot be formed.
In order to keep the inclinations of the flaps C31 to
C34 in the predetermined range, a configuration that
continuously holds each of the flaps C31 to C34 dur-
ing the opening operation is conceivable. However,
if holding members that keep holding each of the
flaps C31 to C34 during the opening operation are
disposed, the configuration of the box forming appa-
ratus becomes complex. Furthermore, as the place-
ment of all of the holding members is required to
change each time the size of the cardboard box to
be handled changes, and work becomes trouble-
some.
In the box forming apparatus 10 pertaining to the
above-described embodiment, the position of the
flap C31 is adjusted by the abutting member 50 in
such a way that the flap C31 located in a lower po-
sition when the bottom BC is formed is placed in a
state in which it is slightly tilted inward at the time of
the flattened cardboard box FB being opened. Spe-
cifically, the position of the flap C31 is adjusted as a
result of the abutting member 50 abutting the flap
C31. That is, the abutting member 50 keeps the in-
clination of the flap C31 with respect to the horizontal
plane so that the flap C31 does not fold downward
along the fold portion FP21. Because of this config-
uration, after the opening operation has completed,
the inclinations of the flaps C32 and C34 adjacent
to the flap C31 can also be maintained in the prede-
termined range with respect to the vertical plane.
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Specifically, the flap C31 folded slightly inward along
the fold portion FP21 regulates the folding of the flaps
C32 and C34 in the folding direction. As a result,
when the flap holding members 61 and the flap push-
ing-and-folding members 62 have moved close to
the tubular cardboard box TB, the flaps C31 to C34
come to positions where they are able to contact the
contact holding surfaces and the pushing-and-fold-
ing contact surfaces. Because of this, in the bottom
forming mechanism 16, the bottom BC can be ap-
propriately formed.
(7-2) In the box forming apparatus 10 pertaining to
the above-described embodiment, the holding
mechanism 40 has the front face lower holding mem-
bers (the first holding members) 42b and the front
face upper holding members (the second holding
members) 42a. The front face lower holding mem-
bers 42b hold the first side panel C11 in such a way
that the first side panel C11 has an angle with respect
to the horizontal before the operation of opening the
flattened cardboard box FB completes. The front
face upper holding members 42a hold the second
side panel C12 in such a way that the second side
panel C12 has an angle with respect to the horizontal
before the operation of opening the flattened card-
board box FB completes. Furthermore, the front face
lower holding members 42b are moved by the third
moving mechanism (the moving mechanism) 45 in
such a way as to hold the first side panel C11 in an
inclination parallel or nearly parallel to the horizontal
after the operation of opening the flattened card-
board box FB has completed. Furthermore, the front
face upper holding members 42a are moved by the
third moving mechanism 45 in such a way as to hold
the second side panel C12 in an inclination vertical
or nearly vertical to the horizontal direction after the
operation of opening the flattened cardboard box FB
has completed. Because of this, the flattened card-
board box FB can be opened to the tubular cardboard
box TB at a high speed.
(7-3) In the box forming apparatus 10 pertaining to
the above-described embodiment, the abutting
member 50 abuts the flap (the first flap) C31 to there-
by adjust the position of the flap C31 the abutting
member 50 abuts. Because of this, the position of
the flap C31 can be adjusted by a relatively simple
configuration in such a way as to place the flap C31
in a state in which it is folded inward at the time of
the flattened cardboard box FB being opened.
(7-4) In the box forming apparatus 10 pertaining to
the above-described embodiment, the flap (the first
flap) C31 has an inclination parallel or nearly parallel
to the horizontal plane after the operation of opening
the flattened cardboard box FB has completed, and
the abutting member 50 abuts the flap C31 from be-
low. Because of this, when the flattened cardboard
box FB has been opened at a high speed, the flap
C31 can be prevented, by a simple configuration,

from being folded toward the outside of the tube por-
tion TP.
(7-5) Furthermore, in the box forming apparatus 10
pertaining to the above-described embodiment, the
flattened cardboard box FB has the flap (the second
flap) C32, the flap (the third flap) C34, and the flap
(the fourth flap) C33. During the operation of opening
the flattened cardboard box FB, the flap C32, the
flap C33, and the flap C34 are in a free state. The
flap C32 and the flap C34 are located in positions
adjacent to the flap C31. The flap C33 is in a position
opposing the flap C31. The abutting member 50 con-
tacts only part of the flap C31. As a result, the place
where an abutment mark is left by the abutting mem-
ber 50 can be minimized.
(7-6) Moreover, the holding mechanism 40 pertain-
ing to the above-described embodiment has the sup-
port frame 45a that supports the front face lower
holding members (the first holding members) 42b,
the front face upper holding members (the second
holding members) 42a, and the abutting member 50.
The distal end of the abutting member 50 is arranged,
after the operation of opening the flattened card-
board box FB has completed, in a position projecting
more upward than the height position of the contact
plane in which the front face lower holding members
42b contact the first side panel C11 (see FIG. 11).
As a result, the flap C31 becomes slightly folded in
the folding direction along the fold portion FP21. The
flap C31 prevents folding of the flap C32 and the flap
C34 in the folding direction. Because of this, folding
of the flap C32 and the flap C34 adjacent to the flap
C31 toward the inside of the tube portion TP can be
prevented.
(7-7) Furthermore, the abutting member 50 pertain-
ing to the above-described embodiment abuts the
flap (the first flap) C31 to thereby tilt the flap C31 by
the predetermined angle θ° upward along the fold
portion (the second fold portion) FP21 disposed in
the border between the first side panel C11 and the
flap C31. The predetermined angle is 0° to 30°. Pref-
erably, the predetermined angle is 5° to 15°. Be-
cause of this, large folding of the flap C32 and the
flap C34 inward can be reliably prevented.
(7-8) Furthermore, in the box forming apparatus 10
pertaining to the above-described embodiment, dur-
ing the operation of opening the flattened cardboard
box FB, the flap (the second flap) C32 and the flap
(the third flap) C34 tilt in the direction of gravity. The
flap C31 that has been abutted by the abutting mem-
ber 50 regulates the tilting of the flap C32 or the flap
C34 in the direction of gravity. Because of this, the
flap C31 regulates folding of the flap C32 and/or the
flap C34 inward. As a result, large folding of the flap
C33 inward can also be regulated.
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(8) Example Modifications

[0097] Example modifications of the above-described
embodiment will be described below. It should be noted
that the example modifications described below may also
be appropriately combined to the extent that they do not
contradict each other.

(8-1) Example Modification A

[0098] In the above-described embodiment, the distal
end of the abutting member 50 is configured by an elastic
member so as to make it difficult for the flap C31 to be-
come damaged.
[0099] Instead of the above-described configuration,
the abutting member 50 may also have a configuration
where the position of the distal end of the abutting mem-
ber 50 is adjusted by a spring. Because of this also, the
abutting member 50 can be given a configuration that
makes it difficult for the flap C31 to become damaged.
[0100] Moreover, in the above-described embodiment,
the abutting member 50 is a rod-shaped member, and
the surface area of the distal end of the abutting member
50 that contacts the flap C31 is small. Here, the surface
area of the distal end of the abutting member 50 may be
enlarged. For example, the abutting member 50 may
have a distal end that extends in the width direction of
the flap C31. Because of this, the force applied to the
flap C31 from the abutting member 50 becomes dis-
persed, so it becomes difficult for the flap C31 to become
damaged.

(8-2) Example Modification B

[0101] In the above-described embodiment, an exam-
ple was shown in FIG. 11 where the abutting member 50
abuts the flap C31 in such a way that the flap C31 be-
comes slightly folded in the folding direction. As men-
tioned above, the abutting member 50 contacts the flap
C31 in such a way that the flap C31 tilts by the predeter-
mined angle θ° (0° to 30°) in the folding direction along
the fold portion FP21. That is, the abutting member 50
may abut the flap C31 in such a way that the flap C31 is
placed in a state in which it extends along the direction
in which the first side panel C11 extends. That is, the
abutting member 50 may abut the flap C31 in such a way
that the flap C31 becomes parallel with respect to the
horizontal plane.

(8-3) Example Modification C

[0102] In the above-described embodiment, the third
moving mechanism 45 moves, from an upper position to
a lower position, the holding members (the front face low-
er holding members 42b serving as the first holding mem-
bers and the front face upper holding members 42a serv-
ing as the second holding members) that hold the first
side panel C11 and the second side panel C22, but the

third moving mechanism 45 is not limited to this.
[0103] For example, in a situation where the box form-
ing apparatus 10 is configured in such a way that the
transport mechanism 13 delivers to the opening mecha-
nism 14 the flattened cardboard box FB in a state in which
the first side panel C11 and the second side panel C22
face upward and the opening mechanism 14 opens the
flattened cardboard box FB by moving, with the moving
mechanism, the holding members that hold the first side
panel C11 and the second side panel C22, the moving
mechanism may also move the holding members from a
lower position to an upper position. In this situation, it is
preferred that the abutting member 50 perform the posi-
tional adjustment in such a way that, by abutting from
above the flap C31 serving as an example of a first flap
connected to the first side panel C11 positioned above
when the operation of opening the flattened cardboard
box FB completes, the flap C31 is placed in a state in
which it is folded inward at the time of the flattened card-
board box FB being opened.

(8-4) Example Modification D

[0104] In the above-described embodiment, the abut-
ting member 50 abuts the flap (the first flap) C31 con-
nected to the first side panel C11 held by the front face
lower holding members 42b and adjusts the position of
the flap C31, but the abutting member 50 is not limited
to this.
[0105] For example, instead of adjusting the position
of the flap (the first flap) C31 or in addition to adjusting
the position of the flap (the first flap) C31, the abutting
member may also be configured to adjust the position of
the flap (an opposing flap) C33. The flap (the opposing
flap) C33 is a section of the flattened cardboard box FB
connected to the third side panel (an opposing side panel)
C13 opposing the first side panel C11 held by the front
face lower holding members 42b and opposes the flap
(the first flap) C31. For example, the abutting member is
configured to abut the flap (the opposing flap) C33 from
above to thereby place the flap C33 in a state in which it
extends along the direction in which the third side panel
(the opposing side panel) C13 extends or a state in which
it is folded inward at the time of the flattened cardboard
box FB being opened. When configured in this way, like
when the position of the flap C31 is adjusted, folding of
the flaps C32 and C34 in the folding direction can be
regulated by the flap C33 slightly folded inward along the
fold portion FP23.

(8-5) Example Modification E

[0106] In the above-described embodiment, the abut-
ting member 50 serving as an example of the position
adjusting member abuts the flap C31 to thereby adjust
the position of the flap C31 it abuts, but the position ad-
justing member is not limited to this kind of configuration.
[0107] For example, the position adjusting member
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may also be an air blowing member 150 that jets air (com-
pressed air) (see FIG. 17 and FIG. 18). The air blowing
member 150 blows air against the flap C31 (the first flap)
to thereby adjust the position of the flap C31 it blows air
against. This will be specifically described.
[0108] The air blowing member 150 is attached to the
main portion of the support frame 45a (the section of the
support frame 45a where the front face lower holding
members 42b are attached). The air blowing member
150 is attached to the support frame 45a in such a way
that, in a state in which the front face lower holding mem-
bers 42b attached to the main portion of the support frame
45a are sucking the first side panel C11 of the flattened
cardboard box FB, the air outlet of the air blowing member
150 opposes the flap C31 (the first flap) connected to the
first side panel C11. The air blowing member 150 is con-
figured to jet air in the opposite direction of the sucking
direction in which the front face lower holding members
42b, attached to the main portion of the support frame
45a, suck the first side panel C11 from outside. For that
reason, when the air blowing member 150 blows air
against the flap C31 (the first flap) connected to the first
side panel C11 in a state in which the front face lower
holding members 42b are holding (sucking) the first side
panel C11, the position of the flap C31 is adjusted to a
state in which the flap C31 is folded inward at the time
of the flattened cardboard box FB being opened.
[0109] The air blowing member 150 starts jetting air at
a predetermined timing after the opening operation starts
and before the opening operation completes. For exam-
ple, the air blowing member 150 starts jetting air when
the main portion of the support frame 45a has been ro-
tated 20 degrees about the swing shaft 45c by the third
drive component 45b from the opening operation start
position, and prevents the flap C31 from being folded
outward (tilted downward). In this way, by blowing air
against the flap C31 before the opening operation com-
pletes, it is easy to reliably prevent a state in which the
flap C31 has been folded outward (tilted downward) when
the opening operation completes. For that reason, using
the air blowing member 150, a state in which the flaps
C32 and C34 move inward at the time of the flattened
cardboard box FB being opened can be prevented.

REFERENCE SIGNS LIST

[0110]

10 Box forming Apparatus
12 Stacking Mechanism
13 Transport Mechanism
14 Opening Mechanism
16 Bottom Forming Mechanism
40 Holding Mechanism
41a Rear Face Upper Holding Member
41b Rear Face Lower Holding Member
42a Front Face Upper Holding Members (Second

Holding Members)

42b Front Face Lower Holding Members (First Hold-
ing Members)

43 First Moving Mechanism
44 Second Moving Mechanism
45 Third Moving Mechanism (Moving Mechanism)
45a Support Frame
50 Abutting Member (Position Adjusting Member)
90 Packing Apparatus
91 Conveyance Apparatus
92 Control Device
100 Box forming and Packing System
150 Air Blowing Member (Position Adjusting Mem-

ber)
FB Flattened Cardboard Box
TB Tubular Cardboard Box
B Cardboard Box
C11 First Side Panel
C12 Second Side Panel
C13 Third Side Panel (Opposing Side Panel)
C31 Flap (First Flap)
C32 Flap (Second Flap)
C33 Flap (Fourth Flap, Opposing Flap)
C34 Flap (Third Flap)

CITATION LIST

[0111] <Patent Literature>
Patent Document 1: WO 2011/119563

Claims

1. A box forming apparatus configured to open a flat-
tened cardboard box, which is a flat-folded card-
board box, to form a tubular cardboard box, the box
forming apparatus comprising:

a holding mechanism having a holding member
configured to hold a first side panel and a second
side panel, which are two adjacent side panels
of four side panels of the flattened cardboard
box;
a moving mechanism configured to move the
holding members; and
a control device configured to control the moving
mechanism so as to fold at least either one of
the first side panel and the second side panel
along a first fold portion disposed in the border
between the first side panel and the second side
panel to thereby change the angle formed by
the first side panel and the second side panel
from 0° or 180° to an angle close to 90°,

wherein
the holding mechanism further has a position adjust-
ing member configured to adjust a position of at least
one of a first flap, which is a section of the flattened
cardboard box connected to the first side panel, and
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an opposing flap, which is a section of the flattened
cardboard box connected to an opposing side panel
opposing the first side panel and opposes the first
flap,
in a case of adjusting the position of the first flap,
when the holding member is moved by the moving
mechanism to open the flattened cardboard box, the
position adjusting member is configured to adjust the
position of the first flap in such a way as to place the
first flap in a state in which the first flap extends along
a direction in which the first side panel extends or a
state in which the first flap is folded inward at the
time of the flattened cardboard box being opened,
and
in a case of adjusting the position of the opposing
flap, when the holding member is moved by the mov-
ing mechanism to open the flattened cardboard box,
the position adjusting member is configured to adjust
the position of the opposing flap in such a way as to
place the opposing flap in a state in which the op-
posing flap extends along a direction in which the
opposing side panel extends or a state in which the
opposing flap is folded inward at the time of the flat-
tened cardboard box being opened.

2. The box forming apparatus according to claim 1,
wherein
the holding mechanism has a first holding member,
which is the holding member which is configured to
hold the first side panel, and a second holding mem-
ber, which is the holding member which is configured
to hold the second side panel,
the first holding member is configured to hold the
first side panel in such a way that the first side panel
has an angle with respect to the horizontal before
the operation of opening the flattened cardboard box
completes,
the second holding member is configured to hold the
second side panel in such a way that the second
side panel has an angle with respect to the horizontal
before the operation of opening the flattened card-
board box completes,
the first holding member is configured to be moved
by the moving mechanism in such a way as to hold
the first side panel in an inclination parallel or nearly
parallel to the horizontal after the operation of open-
ing the flattened cardboard box has completed, and
the second holding member is configured to be
moved by the moving mechanism in such a way as
to hold the second side panel in an inclination vertical
or nearly vertical to the horizontal after the operation
of opening the flattened cardboard box has complet-
ed.

3. The box forming apparatus according to claim 2,
wherein the position adjusting member is configured
to abut the first flap and/or the opposing flap to there-
by adjust the position of the first flap and/or the op-

posing flap the position adjusting member abuts.

4. The box forming apparatus according to claim 3,
wherein
the position adjusting member is configured to adjust
at least the position of the first flap,
the first flap has an inclination parallel or nearly par-
allel to the horizontal after the operation of opening
the flattened cardboard box has completed, and
the position adjusting member is configured to abut
the first flap from below.

5. The box forming apparatus according to claim 4,
wherein
the flattened cardboard box further has a second flap
and a third flap located in positions adjacent to the
first flap, and
during the operation of opening the flattened card-
board box, the second flap and the third flap are in
a free state.

6. The box forming apparatus according to claim 5,
wherein
the holding mechanism further has a support frame
that supports the first holding member, the second
holding member, and the position adjusting member,
and
a distal end of the position adjusting member con-
figured to abut the first flap is arranged, after the
operation of opening the flattened cardboard box has
completed, in a position projecting more upward than
a height position of a contact plane in which the first
holding member contacts the first side panel.

7. The box forming apparatus according to any one of
claims 4 to 6, wherein the position adjusting member
is configured to abut the first flap to thereby tilt the
first flap 0° to 30° upward along a second fold portion
disposed in a border between the first side panel and
the first flap.

8. The box forming apparatus according to claim 5 or
6, wherein
during the operation of opening the flattened card-
board box, the second flap and the third flap tilt in
the direction of gravity, and
the first flap abutted by the position adjusting mem-
ber is configured to inhibit the tilting of the second
flap or the third flap in the direction of gravity.

9. The box forming apparatus according to claim 1 or
2, wherein the position adjusting member is config-
ured to blow air against the first flap and/or the op-
posing flap to thereby adjust the position of the first
flap and/or the opposing flap against which the po-
sition adjusting member blows air.
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