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(54) STRETCH PACKAGING APPARATUS

(57) A stretch packaging apparatus includes a film
conveyance unit configured to convey a film to a pack-
aging area, by holding both sides of the film in a width
direction; a lift unit configured to push up the film while a
product is pressed against the film from below; a pair of

folding plates configured to fold a peripheral edge part

of the pushed-up film onto a bottom surface side of the
product; a pair of pushing plates configured to press each
of both end parts of the film in the conveyance direction
of the film located below the folding plates against the

folding plates from below; a moving mechanism config-

ured to move a pair of clamps; and a control unit config-
ured to control movement of the pair of folding plates.
The control unit pre-stretches the film, by moving at least
one of the pair of folding plates against which the film is
pressed by the pair of clamps, in a direction in which a
relative distance between the folding plates is increased.

Fig.7 3

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 477 567 A1 2

Description

TECHNICAL FIELD

[0001] One aspect of the present invention relates to
a stretch packaging apparatus.

BACKGROUND

[0002] A stretch packaging apparatus configured to
perform packaging, by carrying in a weighed product by
a conveyor, moving the product upward by a lift unit pro-
vided inside, pushing up the product against a film
stretched over the lift unit, and folding an end part of the
film onto the bottom surface of the product (for example,
Patent Document 1: Japanese Unexamined Patent Pub-
lication No. 2017-57004) has been known. Such a stretch
packaging apparatus includes a film conveyance unit
configured to convey a film to a packaging area, by hold-
ing both sides of the film fed out from a film roll in a width
direction orthogonal to a conveyance direction. The film
conveyance unit stretches the film in the width direction,
by moving the film such that the relative distance between
holding portions at both sides becomes larger than the
size of the film in the width direction. The stretch pack-
aging apparatus enables winkle-less packaging, by
pushing up a product against the film stretched in ad-
vance (pre-stretched) in the width direction in this man-
ner.

SUMMARY

[0003] However,inthe conventional stretch packaging
apparatus described above, even though the film is pre-
stretched in the width direction, the film is not pre-
stretched in the conveyance direction. For this reason,
to perform wrinkle-less packaging, there is a need to use
a film significantly longer than the length of the film re-
quired for covering a product.

[0004] Therefore, an object of one aspect of the
present invention is to provide a stretch packaging ap-
paratus that can perform wrinkle-less packaging, while
reducing the length of the film to be used.

(1) A stretch packaging apparatus according to one
aspect of the present invention includes a film con-
veyance unit configured to convey a film to a pack-
aging area by holding both sides of the film in a width
direction intersecting with a conveyance direction of
the film; a lift unit configured to push up the film con-
veyed to the packaging area by moving the film up-
ward, the film being pushed up while a product is
pressed against the film from below; a pair of folding
plates configured to fold a peripheral edge part of
the film pushed up by the lift unit, the peripheral edge
part of the film being folded into a bottom surface
side of the product; a pair of clamps configured to
grip each of both end parts of the film in the convey-
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ance direction of the film located below the pair of
folding plates; a moving mechanism configured to
move the pairof clamps; and a control unit configured
to control movement of the moving mechanism. The
control unit controls the moving mechanism to pre-
stretch the film in the conveyance direction of the
film by moving at least one of the pair of clamps in
a direction in which a relative distance between the
pair of clamps is increased.

[0005] In the stretch packaging apparatus in this con-
figuration, the film having been stretched (having been
pre-stretched) in the conveyance direction of the film is
pushed up by the product. Consequently, the product is
packaged while the film is stretched in the conveyance
direction. Hence, compared to when the product is pack-
aged while the film is not stretched in the conveyance
direction, it is possible to reduce the length of the film to
be used. That is, with this configuration, it is possible to
perform wrinkle-less packaging, while reducing the
length of the film to be used.

[0006] (2) In the stretch packaging apparatus de-
scribed in the above (1), the pair of clamps has the pair
of folding plates and a pair of pushing plates configured
to push the film against each of the pair of folding plates
from below, the moving mechanism is configured to move
the pushing plates as the folding plates moves, and the
control unit may move at least one of the folding plates
in a direction in which a relative distance between the
folding plates is increased, while each of both end parts
of the film in the conveyance direction is pushed against
each of the folding plates by the pair of pushing plates.
With this configuration, it is possible to use the existing
moving structure of the folding plate and the folding plate
configured to fold both end parts of the film in the con-
veyance direction onto the bottom surface side of the
product, by causing the folding plates to approach and
separate from each other in the conveyance direction of
the film. Consequently, there is no need to incorporate a
separate moving mechanism for causing the pair of
clamps to approach and separate from each other in the
conveyance direction of the film. Hence, it is possible to
configure the clamps for retaining the film at a low cost.
Moreover, by simply causing the pushing plates on the
left and right to press both end parts of the film in the
conveyance direction against each of the folding plates
on the left and right, it is possible to move the pair of
pushing plates as the pair of folding plates move. Con-
sequently, because there is no need to control and syn-
chronize the movements of the plates, simple structure
and control are possible.

[0007] (3) In the stretch packaging apparatus de-
scribed in the above (1) or (2), the film conveyance unit
includes a pair of holding units disposed so as to face
the width direction, and the control unit may move at least
one of the pair of holding units in a direction in which a
relative distance between the holding units is increased
before the film is pushed up by the product. As a result,
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because the product is pushed up against the film pre-
stretched in both conveyance direction described above
and width direction described above, further wrinkle-less
packaging becomes possible.

[0008] According to one aspect of the present inven-
tion, it is possible to perform wrinkle-less packaging,
while reducing the length of the film to be used.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is an external appearance perspective view
illustrating a packaging apparatus according to an
embodiment;

FIG. 2is a schematic front view illustrating the inside
of a stretch packaging apparatus in FIG. 1;

FIG. 3 is a schematic fragmentary view taken along
the line llI-1ll in FIG. 2;

FIG. 4isaplanschematic view of a stretch packaging
apparatus;

FIG. 5 is a block diagram illustrating a configuration
of the stretch packaging apparatus in FIG. 1;

FIG. 6 is a perspective view of a stretching mecha-
nism viewed from diagonally forward right;

FIG. 7 is a perspective view of the stretching mech-
anism viewed from diagonally behind left;

FIG. 8 is a perspective view of the stretching mech-
anism viewed from diagonally behind left;

FIG. 9A is an enlarged perspective view of a first
clamp at the outer position and original position; FIG.
9B is an enlarged perspective view of a first clamp
at the outer position and stretched position; FIG. 9C
is an enlarged perspective view of a first clamp at
the inner position and original position;

FIG. 10isadiagramillustrating the operation of pack-
aging an object;

FIG. 11isadiagramillustrating the operation of pack-
aging an object;

FIG. 12isadiagramillustrating the operation of pack-
aging an object; and

FIG. 13A to FIG. 13F are diagrams illustrating the
operation of the first clamp when the film is pre-
stretched.

DETAILED DESCRIPTION

[0010] Hereinafter, a stretch packaging apparatus 1
according to an embodiment will be described with ref-
erence to the accompanying drawings. In the description
of the drawings, the same reference numerals denote
the same components, and repeated descriptions will be
omitted.

[0011] As illustrated in FIG. 1 to FIG. 4, the stretch
packaging apparatus 1 is an apparatus configured to per-
form film packaging of an object (product) W including a
product G such as groceries and a tray T on which the
product G is placed. The stretch packaging apparatus 1
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packages the object W with a film F, by pushing up the
object W against the film F the peripheral edge part of
which is retained in tension from below, and by folding
the peripheral part of the film F into the bottom surface
side of the tray T.

[0012] The stretch packaging apparatus 1 includes a
weighing/carry-in mechanism 2, a roll retaining mecha-
nism 4, a film feeding mechanism 5, a film conveyance
mechanism (film conveyance unit) 6, a cutter mechanism
7, a lift mechanism (lift unit) 20, a folding mechanism 25,
a sealing mechanism 8, a label issuing machine LI, and
a control device (control unit) 9. Each mechanism includ-
ed in the stretch packaging apparatus 1 is housed in a
main body 1A and a casing 1B of the stretch packaging
apparatus 1. The casing 1B is attached to the side of the
main body 1A.

[0013] In the description of the present embodiment,
"left and right" means left and right when the main body
1A of the stretch packaging apparatus 1 is viewed from
the front. The front side of the stretch packaging appa-
ratus 1 in the front-back direction may also be referred
to as the "near side", and the opposite side may be re-
ferred to as the "far side". Films F 1 and F2 mean either
one of the film F 1 and the film F2. The films F1 and F2
may also be simply referred to as a film F. Film rolls R1
and R2 mean either one of the film roll R1 and the film
roll R2. The "upstream" and "downstream" each mean
the conveyance direction upstream and the conveyance
direction downstream of the film F.

[0014] As illustrated in FIG. 3, the weighing/carry-in
mechanism 2 includes a weighing instrument 2A, a carry-
in belt 2B, and a weighing pan 12. The weighing instru-
ment 2A weighs the object W placed on the weighing pan
12, and outputs information indicating the weight of the
object W to a control device 9 (see FIG. 1). The carry-in
belt 2B is stretched over a pair of rollers. The carry-in
belt 2B is provided with a conveyance bar 13 configured
to push the object W. The conveyance bar 13 moves to
the far side with the running of the carry-in belt 2B, and
pushes the object W to the lift mechanism 20 on the far
side. The weighing pan 12 is a rectangular shallow dish-
shaped tray on which the object W is to be placed.
[0015] As illustrated in FIG. 2, the roll retaining mech-
anism 4 is installed in the casing 1B. The roll retaining
mechanism 4 is configured to retain two film rolls R1 and
R2 of the same type or different types. Each of the film
rolls R1 and R2 is a film roll around which the film F1 or
F2 of a certain width is wound in multiple layers. The roll
retaining mechanism 4 includes an upper roll retaining
unit 41 configured to retain the film roll R1, a lower roll
retaining unit 42 configured to retain the film roll R2, and
a roll drive unit 43 configured to selectively rotate either
of the upper roll retaining unit 41 and the lower roll re-
taining unit 42, and to cause one of the film rolls R1 and
R2 to draw out the film F1 or the film F2.

[0016] The film feeding mechanism 5 is a mechanism
configured to deliver the film F1 drawn out from the film
roll R1 or the film F2 drawn out from the film roll R2 to a
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pair of a first feeder unit 61 and a second feeder unit 62
of the film conveyance mechanism 6. The film feeding
mechanism 5 is installed in the casing 1B. The film feed-
ing mechanism 5 includes a loading unit 70. The loading
unit 70 includes a first gripping unit 71, a second gripping
unit 72, a rotating shaft 73, and a drive unit 74. The first
gripping unit 71 and the second gripping unit 72 are at-
tached to the rotating shaft 73. The first gripping unit 71
and the second gripping unit 72 extend in a V-shape from
the rotating shaft 73 when viewed from the front-back
direction.

[0017] As illustrated in FIG. 2 and FIG. 4, the first grip-
ping unit 71 grips the film F1 by two plate members 71A
and 71B. The second gripping unit 72 grips the film F2
by two plate members 72A and 72B. The first gripping
unit 71 and the second gripping unit 72 have a predeter-
mined length in the depth direction of the casing 1B so
that the films F1 and F2 can be fed out to the film con-
veyance mechanism 6. The drive unit 74 rotates the ro-
tating shaft 73, to rotate the first gripping unit 71 and the
second gripping unit 72.

[0018] As illustrated in FIG. 2, when the first gripping
unit 71 sends out (feeds out) the film F1 to the film con-
veyance mechanism 6, the rotating shaft 73 is rotated
until the first gripping unit 71 becomes parallel to the hor-
izontal plane. Consequently, the film F1 is fed out from
the tip end of the first gripping unit 71 to the film convey-
ance mechanism 6 in the horizontal direction. When the
second gripping unit 72 sends out the film F2 to the film
conveyance mechanism 6, the rotating shaft 73 is rotated
until the second gripping unit 72 becomes parallel to the
horizontal plane. Consequently, the film F2 is fed out from
the tip end of the second gripping unit 72 to the film con-
veyance mechanism 6 in the horizontal direction.
[0019] The film conveyance mechanism 6 receives the
film F from the film feeding mechanism 5, holds both sides
of the film F in the width direction (front-back direction)
from the vertical direction, and conveys the film F to a
packaging area A above the lift mechanism 20. Moreo-
ver, the film conveyance mechanism 6 retains the film F
received from the film feeding mechanism 5 in tension
at the center portion of the packaging area A. The film
conveyance mechanism 6 includes the first feeder unit
61 (holding unit), the second feeder unit (holding unit)
62, a first conveyance drive unit 63 illustrated in FIG. 4,
a first slide mechanism 64, a second slide mechanism
65, a second drive unit 66, and a third drive unit 67.
[0020] AsillustratedinFIG.2andFIG. 3, the firstfeeder
unit 61 includes a first feeder section 61A and a pair of
holding sections 61B and 61C. The first feeder section
61A conveys the film F fed out from the film feeding mech-
anism 5. The pair of holding sections 61B and 61C hold
the film F conveyed by the first feeder section 61A from
the vertical direction. The pair of holding sections 61B
and 61C are operated by on/off switching a solenoid,
which is not illustrated. Specifically, the pair of holding
sections 61B and 61C hold the film F or release the film
F, by on/off switching the solenoid. The first feeder unit
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61 may include a plurality of members (three members
in FIG. 10 to FIG. 13) in the conveyance direction.
[0021] The second feeder unit 62 includes a second
feeder section 62A and a pair of holding sections 62B
and 62C. The second feeder section 62A conveys the
film F fed out from the film feeding mechanism 5. The
pair of holding sections 62B and 62C hold the film F con-
veyed by the second feeder section 62A from the vertical
direction. The pair of holding sections 62B and 62C hold
the film F or release the film F, by on/off switching the
solenoid, which is not illustrated. The second feeder unit
62 may include a plurality of members (three members
in FIG. 10 to FIG. 13) in the conveyance direction.
[0022] The first feeder unit 61 illustrated in FIG. 2 is
disposed on the near side in the front-back direction. The
second feeder unit 62 is disposed on the far side in the
front-back direction than the first feeder unit 61. The first
feederunit61 and the second feeder unit 62 are disposed
in the conveyance direction (longitudinal direction) of the
film F. The first feeder unit 61 and the second feeder unit
62 are driven by the first conveyance drive unit 63 illus-
trated in FIG. 4, and conveys the film F from the left side
to the right side.

[0023] The first slide mechanism 64 and the second
slide mechanism 65 configured to move the first feeder
unit61 and the second feeder unit62 in the width direction
of the film F are provided on both end parts in the longi-
tudinal direction of the first feeder unit 61 and the second
feeder unit 62 illustrated in FIG. 2. The first slide mech-
anism 64 is driven by the second drive unit 66 illustrated
in FIG. 3, and moves the first feeder unit 61 in the width
direction of the film F. The second slide mechanism 65
is driven by the third drive unit 67, and moves the second
feeder unit 62 in the width direction of the film F.

[0024] After the film feeding mechanism 5 sends out
the film F to the film conveyance mechanism 6, the cutter
mechanism 7 illustrated in FIG. 2 cuts the film F stretched
between the film feeding mechanism 5 and the film con-
veyance mechanism 6. The cutter mechanism 7 cuts the
film F stretched between the film feeding mechanism 5
and the film conveyance mechanism 6, after the film con-
veyance mechanism 6 has conveyed a predetermined
amount of the film F.

[0025] Inthe presentembodiment, the film F cut by the
cutter mechanism 7 is pre-stretched in the conveyance
direction and width direction of the film F. While the film
F is held by the first feeder unit 61 and the second feeder
unit 62, the film F is pre-stretched in the width direction,
by driving the third drive unit 67, and moving the second
feeder unit 62 in the rear direction. How the film F is pre-
stretched in the conveyance direction will be described
in detail in the section below.

[0026] The lift mechanism 20 is provided in the lower
part of the main body 1A. The lift mechanism 20 receives
the bottom surface of the tray T with a plurality of support
members 23, and moves a support base 21 fixed to the
support members 23 upward by an electric ball screw
mechanism 24. Consequently, the lift mechanism 20
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moves the object W upward by retaining the bottom sur-
face of the tray T. The lift mechanism 20 pushes up the
film F by moving the film F in the vertical direction, while
the object W is pressed against the film F retained in
tension by the film conveyance mechanism 6.

[0027] As illustrated in FIG. 2 and FIG. 3, the folding
mechanism 25 is provided in the upper part of the main
body 1A. The object W is covered by the film F, by folding
the peripheral portion of the film F into the bottom surface
side of the object W (that is, the bottom surface side of
the tray T) pushed up by the lift mechanism 20. The fold-
ing mechanism 25 includes a first folding plate 26 and a
second folding plate 27 that are movably provided in the
horizontal direction along the conveyance direction of the
film F. The first folding plate 26 and the second folding
plate 27 fold the film F into the bottom surface side of the
tray T from both end parts of the object W in the convey-
ance direction. The folding mechanism 25 includes a third
folding plate 28 configured to fold the side of the film F
on the far side in the width direction, into the bottom sur-
face side of the tray T. The folding mechanism 25 in-
cludes a front folding bar 29 configured to fold the side
of the film F on the near side in the width direction into
the bottom surface side of the tray T, when the tray T is
discharged to the sealing mechanism 8 side by a dis-
charge pusher 29A. The first folding plate 26, the second
folding plate 27, and the third folding plate 28 have a
single drive unit, which is notillustrated, and are config-
ured to be driven in conjunction with each other by a
plurality of pulleys, a timing belt, and the like. The first
folding plate 26, the second folding plate 27, and the third
folding plate 28 may also be provided with an independ-
entdrive unit, to allow the first folding plate 26, the second
folding plate 27, and the third folding plate 28 to move to
the starting position according to the size of the object W.
[0028] A stretching mechanism 3 illustrated in FIG. 6
is a mechanism configured to retain the film F in a pulled
(pre-stretched) state in the conveyance direction (left-
right direction), before the lift mechanism 20 causes the
object W to push up the film F. The stretching mechanism
3 is disposed in the rear part of the main body 1A. As
illustrated in FIG. 6 to FIG. 8, the stretching mechanism
3includes a supportunit 31, a vertical moving mechanism
32, afirstarm 34, a second arm 35, a moving mechanism
36, a first clamp 40A, and a second clamp 40B (a pair of
clamps).

[0029] The first clamp 40A and the second clamp 40B
grip each of both end parts of the film in the conveyance
direction of the film F located below the first folding plate
26 and the second folding plate 27 (a pair of folding
plates) (see FIG. 2 and FIG. 3). The first clamp 40A in-
cludes a first pushing plate 38 and the first folding plate
26, and holds one end part of the film F in the conveyance
direction. The second clamp 40B includes a second
pushing plate 39 and the second folding plate 27, and
holds the other end part of the film F in the conveyance
direction.

[0030] The support unit 31 is a member configured to
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support the first arm 34 and the second arm 35. The
support unit 31 has a main surface part 31A and a pair
of side surface parts 31B and 31B, and is formed in a U-
shape in a plan view. For example, a slide mechanism
31D such as a linear guide and a cylinder is provided on
the pair of side surface parts 31B and 31B of the support
unit 31. The support unit 31 is movably fixed to the main
body 1A (see FIG. 1) in the up-and-down direction, by
the slide mechanism 31D. The vertical moving mecha-
nism 32 is a mechanism configured to move the support
unit 31 in the up-and-down direction with respect to the
main body 1A.

[0031] The vertical moving mechanism 32 includes a
link mechanism 32A and a main body drive unit 32B. The
link mechanism 32A includes a support shaft 32As sup-
ported by the main body 1A, an oscillating arm 32Ad con-
figured to move up and down around the support shaft
32As, a crank mechanism 32Ae connected to the oscil-
lating arm 32Ad and the rotary shaft of the main body
drive unit 32B, and a connecting rod 32Af configured to
connect one end of the oscillating arm 32Ad to the sup-
port unit 31. By rotating the rotary shaft of the main body
drive unit 32B and operating the crank mechanism 32Ae,
the link mechanism 32A moves the support unit 31 in the
up-and-down direction. The main body drive unit 32B is
attached to the main body 1A via a bracket 3A and the
like. The main body drive unit 32B is controlled by the
control device 9 (see FIG. 1).

[0032] The first arm 34 includes a parallel link, and is
supported by the right end part of the support unit 31. A
base end part 34A on the support unit 31 side of the first
arm 34 is rotatably connected to the support unit 31. The
first pushing plate 38 is provided on the tip end part 34B
of the first arm 34 on the opposite side from the base end
part 34A via an attachment member 34C. As illustrated
in FIG. 9A, a guide member 34D configured to slidably
move the first pushing plate 38 is provided on the upper
part of the attachment member 34C. The guide member
34D is amember extendingin one direction. As illustrated
in FIG. 9A and FIG. 9C, even when the first arm 34 is
rotated in the horizontal direction, the attachment mem-
ber 34C connected to the tip end part 34B of the firstarm
34 is rotatably provided such that the parallel link of the
first arm 34 maintains the state of the guide member 34D
extending in the left-right direction.

[0033] Returning to FIG. 6 to FIG. 8, similar to the first
arm 34, the second arm 35 includes a parallel link, and
is supported by the left end part of the support unit 31. A
base end part 35A on the support unit 31 side of the
second arm 35 is rotatably connected to the support unit
31. The second pushing plate 39 is provided on the tip
end part 35B of the second arm 35 on the opposite side
from the base end part 35A via an attachment member
35C. Similar to the first arm 34, a guide member 35D
configured to slidably move the second pushing plate 39
is provided on the upper part of the attachment member
35C. The guide member 35D is a member extending in
one direction. Even when the second arm 35 is rotated
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in the horizontal direction, the attachment member 35C
connected to the tip end part 35B of the second arm 35
is rotatably provided such that the parallel link of the sec-
ond arm 35 maintains the state of the guide member 35D
extending in the left-right direction.

[0034] The firstarm 34 and the second arm 35 include
the moving mechanism 36 (will be described in detail in
the section below) configured to move the first pushing
plate 38 and the second pushing plate 39, by causing
the first pushing plate 38 and the second pushing plate
39 to follow the first folding plate 26 and the second fold-
ing plate 27 that move to the starting position according
to the size of the object W. The second pushing plate 39
provided on the second arm 35 via the attachment mem-
ber 35C is in a state in which the first pushing plate 38
provided on the first arm 34 via the attachment member
34C as illustrated in FIG. 9A is laterally inverted. For this
reason, illustration of the second pushing plate 39 pro-
vided on the second arm 35 via the attachment member
35C corresponding to FIG. 9A to FIG. 9C will be omitted.
[0035] By rotating the base end parts 34A and 35A of
the firstarm 34 and the second arm 35 as the base shafts,
the moving mechanism 36 illustrated in FIG. 7 and FIG.
8 causes the first pushing plate 38 attached to the tip end
part 34B of the first arm 34 via the attachment member
34C and the second pushing plate 39 attached to the tip
end part 35B of the second arm 35 via the attachment
member 35C, to approach and separate from each other
in the left-right direction. The moving mechanism 36 in-
cludes a rotation drive unit 36A illustrated in FIG. 6, a
plurality of pulleys 36B, and a timing belt 36C.

[0036] Inthe moving mechanism 36, when the rotation
drive unit 36Ais driven, the timing belt 36C wound around
the pulleys 36B runs to rotate the pulleys 36B, and causes
the first arm 34 and the second arm 35 to approach and
separate from each other in the horizontal direction in
synchronization. Specifically, by rotating the first arm 34
and the second arm 35, the moving mechanism 36 moves
the first pushing plate 38 at the tip end part 34B of the
first arm 34 to the position below the first folding plate 26
that has moved to the starting position, and moves the
second pushing plate 39 at the tip end part 35B of the
second arm 35 to the position below the second folding
plate 27 that has moved to the starting position.

[0037] Thefirst pushing plate 38 that has moved below
the first folding plate 26, is movably provided in the same
direction as the moving direction (left-right direction) of
the first folding plate 26, while the film F is sandwiched
between the first folding plate 26 and the first pushing
plate 38. Specifically, the first pushing plate 38 pulls the
film F to the right side, and strains (pre-stretches) the film
F to the right side, by moving to the right side while the
film F is sandwiched (gripped) between the first folding
plate 26 and the first pushing plate 38. Moreover, the
second pushing plate 39 that has moved below the sec-
ond folding plate 27, pre-stretches the film F to the left
side, by moving to the left side while the film F is sand-
wiched (gripped) between the second folding plate 27
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and the second pushing plate 39.

[0038] As illustrate in FIG. 9A and FIG. 9B, the first
pushing plate 38 is movably provided along the guide
member 34D. When the first pushing plate 38 moves to
the direction away from the second pushing plate 39 (right
side), the first pushing plate 38 has an elastic member
38A illustrated in FIG. 13A configured to energize the
first pushing plate 38 in a direction returning to the original
position (left side).

[0039] The first pushing plate 38 is provided with a part
to be engaged 38B thatis to be hooked to an engagement
part 26A (see FIG. 13A) of the first folding plate 26. The
part to be engaged 38B of the first pushing plate 38 that
is moved upward by the operation of the vertical moving
mechanism 32 is located on the right side of the engage-
ment part 26A of the first folding plate 26, while the film
F is sandwiched between the first folding plate 26 and
the part to be engaged 38B. When the first folding plate
26 moves to the right side in this state, the part to be
engaged 38B of the first pushing plate 38 is hooked to
the engagement part 26A, and causes the first pushing
plate 38 to move to the right side. Moreover, when the
first pushing plate 38 moves downward by the operation
of the vertical moving mechanism 32, the part to be en-
gaged 38B of the first folding plate 26 moves away from
the engagement part 26A of the first folding plate 26.
Hence, the first pushing plate 38 returns to the left end
of the guide member 34D by the energizing force of the
elastic member 38A.

[0040] The second pushing plate 39 moves upward
with the first pushing plate 38 by the operation of the
vertical moving mechanism 32. Then, because the sec-
ond pushing plate 39 has a configuration symmetrical to
the first pushing plate 38, when the second folding plate
27 moves to the left side while the film is sandwiched
between the second folding plate 27 and the second
pushing plate 39, the second pushing plate 39 moves to
the left side as the second folding plate 27 moves to the
left side. Moreover, when the second pushing plate 39
moves downward with the first pushing plate 38, the en-
gagement part of the second pushing plate 39 moves
away from the second folding plate 27, and returns to the
left end of the guide member 34D by the energizing force
of an elastic member (not illustrated).

[0041] The sealing mechanism 8 heat-seals the film F
folded into the bottom surface of the object W by the
folding mechanism 25. The sealing mechanism 8 in-
cludes a conveyance roller and a heating roller. The seal-
ing mechanism 8 heat-seals the object W pushed out by
the discharge pusher 29A, while conveying the object W
by the conveyance roller and the heating roller. The seal-
ing mechanism 8 discharges the packaged object W to-
ward a discharge table 82.

[0042] The labelissuingmachineLlincludesan attach-
ing machine configured to attach a label printed by a label
printer LP onto the discharged and packaged product.
The label printer LP prints information relating to the ar-
ticle onto the label. For example, the information relating
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to the article includes a product name, price, and the like.
[0043] The control device 9 is a computer disposed in
the upper part of the main body 1A. As illustrated in FIG.
5, the control device 9 controls the operation of each of
the mechanisms described above. The control device 9
includes an input/output interface I/O configured to input
and output signals to and from the outside or the like; a
Read Only Memory (ROM) in which a computer program,
information, or the like for performing processing is
stored; a Random Access Memory (RAM) configured to
temporarily store data; a storage medium such as a Hard
Disk Drive (HDD); a Central Processing Unit (CPU); a
communication circuit; and the like. The control device 9
implements each function, by storing input data in the
RAM on the basis of a signal output by the CPU, loading
the computer program stored in the ROM to the RAM,
and executing the computer program loaded in the RAM.
[0044] A display panel 16 and an operation unit 17 are
connected to the control device 9. For example, the dis-
play panel 16 is a touch panel-type display, and operation
buttons are also displayed on the display. In the operation
unit 17, various operations and inputs are performed by
the user. The control device 9 refers to various types of
data in a storage unit 9A, and calculates the price of the
object W or the like, on the basis of the weight of the
object W weighed by the weighing/carry-in mechanism
2 and/or the tray size. The control device 9 controls the
operation of the label printer LP and the label issuing
machine LI, and prints the weight, price, or the like of the
object W on the label.

[0045] Before the film F is pushed up by the object W,
the control device 9 in the present embodiment moves
the second feeder unit 62 of the pair of feeder units (first
feeder unit 61 and second feeder unit 62) in a direction
away from the first feeder unit 61 (depth direction). Con-
sequently, the film F disposed above the packaging area
Alis pre-stretched in the width direction. Moreover, before
the film F is pushed up by the object W, the control device
9 of the present embodiment moves the first folding plate
26 and the second folding plate 27, as well as the first
pushing plate 38 and the second pushing plate 39, to a
position (starting position) according to the size of the
object W. Subsequently, while the film F is pressed
against the first folding plate 26 and the second folding
plate 27 by the first pushing plate 38 and the second
pushing plate 39, by moving the first pushing plate 38
and the second pushing plate 39 upward, the control de-
vice 9 moves both of the first folding plate 26 and the
second folding plate 27 in a direction in which a relative
distance between the first folding plate 26 and the second
folding plate 27 is increased. Consequently, the film F
disposed above the packaging area A is pre-stretched in
the conveyance direction. The control device 9 pushes
up the object W against the film F that is pre-stretched
in both directions in the width direction and conveyance
direction in this manner. That is, the control device 9
moves the object W upward by controlling the lift mech-
anism 20.
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[0046] In this embodiment, the film F is pre-stretched
in the conveyance direction, by causing the first folding
plate 26 and the second folding plate 27 on the left and
right to separate from each other in the conveyance di-
rection of the film F, while the end part of the film F is
sandwiched between the first folding plate 26 and the
first pushing plate 38, and between the second folding
plate 27 and the second pushing plate 39. However, in-
stead of this configuration, the film F may also be pre-
stretched in the conveyance direction, by providing the
first clamp 40A and the second clamp 40B configured to
grip the end part of the film F from above and below, and
causing the first clamp 40A and the second clamp 40B
to separate from each other in the left-right direction by
the moving mechanism 36 described above.

[0047] Next, inthe stretch packaging apparatus 1 con-
figured in this manner, an operation of packaging the
object W by pre-stretching the film F in both directions in
the width direction and conveyance direction will be de-
scribed, mainly with reference to FIG. 10 to FIG. 12.
[0048] To package the object W with the film F, the film
F is conveyed to the upper part of the packaging area A
by the film conveyance mechanism 6, and as illustrated
in (1) in FIG. 10, the upper part of the object W is covered
by the film F, when the cutter mechanism 7 cuts the up-
stream side of the film F in the conveyance direction. In
such a state, the second feeder unit 62 configured to hold
the film F on one side of the film F in the width direction,
moves to the rear side. Consequently, the pre-stretching
of the film F in the width direction is completed.

[0049] Next, asillustrated in FIG. 13A, the first pushing
plate 38 and the second pushing plate 39 move upward,
and as illustrated in (2) in FIG. 10 and FIG. 13B, push
the film F against the lower surface of the first folding
plate 26 and the second folding plate 27. Consequently,
the right end of the film F in the conveyance direction is
held by the first folding plate 26 and the first pushing plate
38, and the left end of the film F in the conveyance di-
rection is held by the second folding plate 27 and the
second pushing plate 39.

[0050] In the state illustrated in (2) in FIG. 10, the first
folding plate 26 is moved to the right side, and the second
folding plate 27 is moved to the left side. Consequently,
asillustrated in FIG. 13C, thefirst pushing plate 38 having
the part to be engaged 38B that is hooked to the engage-
ment part 26A of the first folding plate 26, moves to the
right side as the first folding plate 26 moves. Moreover,
the second pushing plate 39 having a part to be engaged
39B that is hooked to an engagement part 27A of the
second folding plate 27 also moves to the left side as the
second folding plate 27 moves. Consequently, as illus-
trated in (3) in FIG. 11, both ends of the film F in the
conveyance direction are pulled, and the pre-stretching
of the film F in the conveyance direction is completed.
[0051] Next, the film F is pushed upward, by pressing
the object W against the film F on which the pre-stretching
is completed in the width direction and conveyance di-
rection of the film F. As illustrated in (4) in FIG. 11, FIG.
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13D, and FIG. 13E, for some time after the film F is
pushed up by the object W, the first pushing plate 38 and
the second pushing plate 39 keep the film F pushed
against the lower surface of the first folding plate 26 and
the lower surface of the second folding plate 27. That is,
the position of the peripheral edge part of the film F is
remained fixed.

[0052] Next, at an appropriate timing after the object
W has reached the uppermost position, the peripheral
edge part of the film F held by the first feeder unit 61, the
first pushing plate 38, and the second pushing plate 39
is released. Specifically, in the first feeder unit 61, the
film F is released when the gap between the pair of hold-
ing sections 61B and 61C is increased. Moreover, as
illustrated in FIG. 13F, the film F is released when the
support unit 31 moves downward, and the gap between
the first pushing plate 38 and the first folding plate 26 and
the gap between the second pushing plate 39 and the
second folding plate 27 are increased. At this point, the
first pushing plate 38 and the second pushing plate 39
return to the starting position illustrated in (1) in FIG. 10,
by the action of each elastic member 38A.

[0053] Next, as illustrated in (5) in FIG. 12, the first
folding plate 26 moves to the left side, and the second
folding plate 27 moves to the right side, to fold the pe-
ripheral edge part of the film F in the conveyance direction
into the bottom surface side of the object W. Next, as
illustrated in (6) in FIG. 12, the third folding plate 28 moves
to the front side, to fold the peripheral edge part of the
film F in the width direction into the bottom surface side
of the object W. Lastly, the discharge pusher 29A moves
forward to push out the object W to the sealing mecha-
nism 8. At this point, the film F in front of the object W is
folded into the bottom surface side of the object W. Con-
sequently, the packaging of the object W with the film F
is completed.

[0054] The effects of the stretch packaging apparatus
1 in the embodiment described above will be explained.
In the stretch packaging apparatus 1 of the embodiment
described above, the film F having been stretched (hav-
ing been pre-stretched) in the conveyance direction of
the film F is pushed up by the object W. Consequently,
the object W is packaged while the film F is stretched in
the conveyance direction. Hence, compared to when the
object W is packaged while the film F is not stretched in
the conveyance direction, it is possible to reduce the
length of the film F to be used. That is, with this config-
uration, it is possible to perform wrinkle-less packaging,
while reducing the length of the film F to be used.
[0055] In the stretch packaging apparatus 1 of the em-
bodiment described above, the moving mechanism con-
figured to move the first pushing plate 38 and the second
pushing plate 39 is configured such that the first pushing
plate 38 and the second pushing plate 39 move as the
first folding plate 26 and the second folding plate 27
move. Consequently, it is possible to pull both end parts
of the film F in the conveyance direction, and easily
stretch the film F in the conveyance direction.
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[0056] The stretch packaging apparatus 1 of the em-
bodiment described above is configured such that, in a
state where the first pushing plate 38 and the second
pushing plate 39 push one end part of the film F against
the first folding plate 26 and push the other end part of
the film F against the second folding plate 27, when the
first folding plate 26 and the second folding plate 27
move, the first pushing plate 38 and the second pushing
plate 39 also move by following the first folding plate 26
and the second folding plate 27. In the embodiment de-
scribed above, it is possible to use the existing moving
structure of the first folding plate 26 and the second fold-
ing plate 27 configured to fold both end parts of the film
F in the conveyance direction into the bottom surface
side of the object W, by causing the first folding plate 26
and the second folding plate 27 to approach and separate
from each other in the conveyance direction of the film
F. Consequently, there is no need to incorporate a sep-
arate moving mechanism for causing a pair of clamps
retaining the film F to approach and separate from each
other in the conveyance direction of the film F. Hence, it
is possible to configure the clamps for retaining the film
F at a low cost. Moreover, by simply causing the first
pushing plate 38 and the second pushing plate 39 on the
left and right to press both end parts of the film F in the
conveyance direction against the first folding plate 26
and the second folding plate 27 on the left and right, it is
possible to move the pair of first pushing plate 38 and
the second pushing plate 39 as the pair of first folding
plate 26 and the second folding plate 27 move. Conse-
quently, because there is no need to control and syn-
chronize the movements of the plates, simple structure
and control are possible.

[0057] In this embodiment, the first pushing plate 38
and the second pushing plate 39 are moved vertically by
the vertical moving mechanism 32. However, a first plate
and a second plate that move vertically by a solenoid
may be disposed on the upper part of each of the first
pushing plate 38 and the second pushing plate 39, and
the end part of the film F may be gripped between the
first plate and the first pushing plate 38, and between the
second plate and the second pushing plate 39.

[0058] In the stretch packaging apparatus 1 of the em-
bodiment described above, the control device 9 moves
the second feeder unit 62 in a direction in which a relative
distance from the first feeder unit 61 is increased, before
the film F is pushed up by the object W. Consequently,
because the film F having been pre-stretched in both
directions in the conveyance direction of the film F and
the width direction of the film F is pushed up by the object
W, further wrinkle-less packaging becomes possible.
[0059] While an embodiment has been described
above, an aspect of the present invention is not limited
to the embodiment described above. Various changes
may be made without departing from the scope of the
invention.

[0060] Inthe embodimentdescribed above, the stretch
packaging apparatus 1 including the weighing function
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and the pricing function by attaching a label, in addition
to the film packaging function has been described as an
example. However, the stretch packaging apparatus 1
may notinclude at least one of the weighing function and
the pricing function.

[0061] In the embodiment and modification described
above, an example in which the relative distance be-
tween the first pushing plate 38 and the second pushing
plate 39 becomes approachable or separable by the
moving mechanism 36 has been described. However,
the relative distance therebetween may become ap-
proachable or separable, when only one of the first push-
ing plate 38 and the second pushing plate 39 moves.
[0062] Inthe embodiment and modification described
above, an example in which the relative distance be-
tween the first feeder unit 61 and the second feeder unit
62 becomes approachable or separable, when only the
second feeder unit 62 moves has been described. How-
ever, the relative distance therebetween may become
approachable or separable, when both of the first feeder
unit 61 and the second feeder unit 62 move.

[0063] Inthe embodiment and modification described
above, the first pushing plate 38 and the second pushing
plate 39 move by following the movement of the first fold-
ing plate 26 and the second folding plate 27. However,
it is not limited thereto. For example, the moving mech-
anism 36 configured to cause the first pushing plate 38
and the second pushing plate 39 to approach and sep-
arate from each other may be used to drive and control
the first pushing plate 38 and the second pushing plate
39 to separate in the left-right direction such that the film
F is pre-stretched in the conveyance direction. In this
case, the control device 9 may control such that the first
folding plate 26 and the first pushing plate 38 move in
synchronization, and the second folding plate 27 and the
second pushing plate 39 also move in synchronization.

Claims
1. A stretch packaging apparatus, comprising:

a film conveyance unit configured to convey a
film to a packaging area by holding both sides
of the film in a width direction intersecting with
a conveyance direction of the film;

alift unit configured to push up the film conveyed
to the packaging area by moving the film up-
ward, the film being pushed up while a product
is pressed against the film from below;

a pair of folding plates configured to fold a pe-
ripheral edge part of the film pushed up by the
lift unit, the peripheral edge part of the film being
folded into a bottom surface side of the product;
a pair of clamps configured to grip each of both
end parts of the film in the conveyance direction
ofthe filmlocated below the pair of folding plates;
a moving mechanism configured to move the
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pair of clamps; and

a control unit configured to control movement of
the moving mechanism, wherein

the control unit controls the moving mechanism
to pre-stretch the film in the conveyance direc-
tion of the film by moving at least one of the pair
of clamps in a direction in which a relative dis-
tance between the pair of clamps is increased.

2. The stretch packaging apparatus according to claim
1, wherein

the pair of clamps has the pair of folding plates
and a pair of pushing plates configured to push
the film against each of the pair of folding plates
from below,

the moving mechanism is configured to move
the pushing plates as the folding plates moves,
and

the control unit moves at least one of the folding
plates in a direction in which a relative distance
between the folding plates is increased, while
each of both end parts of the film in the convey-
ancedirectionis pushed againsteach of the fold-
ing plates by the pair of pushing plates.

3. The stretch packaging apparatus according to claim
1 or 2, wherein

the film conveyance unit includes a pair of hold-
ing units disposed so as to face the width direc-
tion, and

the control unit moves at least one of the pair of
holding units in a direction in which a relative
distance between the holding units is increased
before the film is pushed up by the product.
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