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Description

BACKGROUND

FIELD OF THE DISCLOSURE

[0001] The disclosure relates to apparatus, systems,
and methods for making a flexible package.

BRIEF DESCRIPTION OF RELATED TECHNOLOGY

[0002] Vertical form, fill, and seal (VFFS) packaging
machines are commonly used in the snack food industry
for forming, filling, and sealing bags of nuts, chips, crack-
ers and other products. Such packaging machines take
a packaging film or flexible material from a roll and form
the flexible material into a vertical tube around a product
delivery cylinder. One disadvantage of these packages
is that the resulting filled package is not rigid enough to
allow the stacking of one package on top of another in a
display. Additionally, such conventional packages do not
retain their shape, particularly after the package is
opened and product is removed.
[0003] Examples of known prior art is disclosed in doc-
uments WO2012/098085 A1 or in EP0085349 A2. WO
2012/098085A1 discloses an apparatus for forming a
flexible package, comprising: a forming box having a first
end and an oppositely disposed second end, wherein the
forming box comprises first, second portions that coop-
erate to define first, second, third, and fourth walls of the
forming box, each extending between the first and sec-
ond ends, one forming box actuator operatively coupled
to the forming box to actuate the forming box between a
first position for receiving a package, a second position
for retaining a package, and a third position for releasing
the package, a first flap folding bar disposed upstream
and adjacent the first end of the forming box, and one
first flap folding bar actuator operatively coupled to the
first flap folding bar.

BRIEF SUMMARY OF THE INVENTION

[0004] The aforementioned drawbacks are addressed
by an apparatus for forming a flexible package and by a
method for making a flexible package according to the
appended set of claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

Figure 1A is a schematic illustration a system includ-
ing an apparatus for forming a flexible package in
accordance with an embodiment of the disclosure;

Figure 1B is a close-up schematic illustration of the
apparatus of Figure 1A;

Figure 2A is a schematic illustration of a system in-
cluding an apparatus for forming a flexible package
in accordance with another embodiment of the dis-
closure;

Figure 2B is a close-up schematic illustration of the
apparatus of Figure 2A;

Figure 3 is a top view of a forming box in accordance
with an embodiment of the disclosure;

Figure 4 is a top view of a forming box in accordance
with an embodiment of the disclosure, shown in a
first position for receiving a package;

Figure 5 is a top view of a forming box in accordance
with an embodiment of the disclosure, shown in a
second position for retaining a package;

Figure 6 is a top view of a forming box in accordance
with an embodiment of the disclosure, shown in a
third position for releasing a package;

Figure 7A is a top view of a volume adjuster in ac-
cordance with an embodiment of the disclosure,
showing the plate in a non-actuated position for re-
ceiving a package within the volume adjuster;

Figure 7B is a top view of the volume adjuster of
Figure 7A, showing the plate in an actuated position
for engaging a package received within the volume
adjuster;

Figures 7C and 7D are perspective views of the vol-
ume adjuster of Figure 7A, showing the plate in a
non-actuated position for receiving a package within
the volume adjuster;

Figure 7E and 7F are perspective views of the vol-
ume adjuster of Figure 7B, showing the plate in an
actuated position for engaging a package received
within the volume adjuster;

Figures 8A-8G are schematic illustrations of a first
portion of a forming box having heating/cooling in
accordance with an embodiment of the disclosure;

Figures 9A-9H are schematic illustrations of a sec-
ond portion of a forming box having heating/cooling
in accordance with an embodiment of the disclosure;

Figures 10A-10H are schematic illustrations of a third
portion of a forming box having heating/cooling in
accordance with an embodiment of the disclosure;

Figure 11 is a schematic illustration of a packaging
machine having a pre-creasing device in accordance
with an embodiment of the disclosure;
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Figures 12A-12E are various views of the pre-creas-
ing device of Figure 11;

Figures 13A-13E are various views of a first plate of
a pre-creasing device in accordance with an embod-
iment of the disclosure for creasing both a fold line
which defines an edge of the package and a pull tab;

Figures 14A-14E are various views of a second plate
of a pre-creasing device in accordance with an em-
bodiment of the disclosure for creasing both a fold
line which defines an edge of the package and a pull
tab;

Figures 15A-15D are various views of a first plate of
a pre-creasing device in accordance with an embod-
iment of the disclosure for creasing a fold line which
defines an edge of the package;

Figures 16A-16D are various views of a second plate
of a pre-creasing device in accordance with an em-
bodiment of the disclosure for creasing a fold line
which defines an edge of the package;

Figure 17A is a schematic illustration of a seal pack-
aged that can be processed by the apparatus in ac-
cordance with an embodiment of the disclosure, il-
lustrating opposed first and second seals extending
substantially perpendicularly to a panel of the pack-
age;

Figure 17B is a schematic illustration of the sealed
package of Figure 17A in which the seals have been
folded over to be disposed in substantially the same
plane as the panel;

Figure 18A is a perspective view of a forming box
assembly in accordance with an embodiment of the
disclosure;

Figure 18B is a front view of the forming box assem-
bly of Figure 18A;

Figure 18C is a top view of the forming box assembly
of Figure 18A;

Figure 18D is side view of the forming box assembly
of Figure 18A;

Figures 19A-19D are top views of a forming box in
accordance with an embodiment of the disclosure,
in (A) the package receiving position, (B) the pack-
age retaining position, (C) the package ejecting po-
sition, and (D), the package ejected position;

Figures 20A-20D are perspective views of the form-
ing box of Figures 19A-19D, in (A) the package re-
ceiving position, (B) the package retaining position,

(C) the package ejecting position, and (D), the pack-
age ejected position;

Figure 21 is a schematic drawing of a contoured
package;

Figures 22A-22E are schematic drawings of a first
portion of a forming box having contoured surfaces
in accordance with an embodiments of the disclo-
sure;

Figures 23A-23D are schematic drawings of a sec-
ond portion of a forming box having contoured sur-
faces in accordance with an embodiment of the dis-
closure;

Figures 24A-24D are schematic drawings of a third
portion of the a forming box having contoured sur-
faces in accordance with an embodiment of the dis-
closure;

Figures 25A-C are various views of an articulating
tucker in a non-articulated position in accordance
with an embodiment of the disclosure;

Figures 25D-F are various views of the articulating
tucker in an articulated position in accordance with
an embodiment of the disclosure; and

Figure 26A is a schematic drawing of a seal jaw in
accordance with an embodiment of the disclosure;

Figure 26B is a schematic drawing of an engagement
bar showing the sealing surface of the seal jaw of
Figure 26A;

Figure 26C is a side view of the seal jaw of Figure
26A, showing the engagement bars in the open po-
sition;

Figure 26D is a side view of the seal jaw of Figure
26A, showing the engagement bars in the closed
position with the sealing surfaces in contact;

Figure 26E is a side view of the seal jaw of Figure
26A, showing the engagement bars in the closed
position with additional force applied to compress
the compressive bands on the sealing surface;

Figures 27A and 27B are schematic drawings of a
packaging machine in accordance with an embodi-
ment of the disclosure;

Figures 28A and 28B are schematic drawings of a
packaging machine in accordance with an embodi-
ment of the disclosure;

Figure 29A is a top perspective view of a cubing ap-
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paratus in accordance with an embodiment of the
disclosure;

Figure 29B is a bottom view of the cubing apparatus
of Figure 29A;

Figure 29C is a zoomed-in image of vent holes on
the flap folding bar of the cubing apparatus of Figure
29B;

Figure 30A is a bottom view of a cubing apparatus
in accordance with another embodiment of the dis-
closure;

Figure 30B is a bottom perspective view of the cubing
apparatus of Figure 30A;

Figure 30C is a zoomed-in image of vent holes and
venting channels on the flap folding bar of the cubing
apparatus of Figure 30A;

Figure 30D is a front view of the cubing apparatus
of Figure 30A;

Figure 30E is a side view of the cubing apparatus of
Figure 30A;

Figures 31A to 31H are various views of an embod-
iment of a stationary plate and forming box;

Figures 32A to 32D are various views of an embod-
iment of a stationary plate and forming box;

Figures 33A to 33F are various views of an embod-
iment of a stationary plate and forming box;

Figures 34A to 34H are various views of an embod-
iment of a stationary plate and forming box;

Figure 35A is a cross-sectional view of a forming
member and a stationary plate in a first position; and

Figure 35B is a cross-sectional view of the forming
member and the stationary plate of Figure 35A in a
second position.

DETAILED DESCRIPTION

[0006] Flexible stackable packages and equipment for
making such packages having a generally cubed shape
have been disclosed in, for example, U.S. Patent No.
8,602,244. The apparatus, systems, and methods of var-
ious embodiments of the disclosure can advantageously
allow for formation of such flexible stackable packages
with improved rigidity and/or improved shape, for exam-
ple, a cubed shaped.
[0007] As described in detail below, the apparatus,
systems, and methods of the disclosure can produce a

flexible package in which first and second seals (also
referred to as leading and trailing seals) are folded over
and disposed generally in the same plane of the panel
of the package from which they extend. The disclosed
apparatuses can also advantageously allow for signifi-
cantly increased processing speeds in forming such
products, as well as the ability to convert conventional
packaging machines into machines capable of forming
such flexible packages.
[0008] The apparatus 10 in accordance with an em-
bodiment of the disclosure can be adapted to function
with known packaging machines, including, but not lim-
ited to vertical form fill seal (VFFS) packaging machines,
horizontal form, fill and seal (HFFS) machines, sequential
assembly machines and the like. As used herein, the
"transport path" refers to the path of the flexible material
as it is transported through the conventional packaging
machine during operation for making a flexible package.
In various embodiments, the apparatus 10 can be pro-
vided on a frame assembly that is portable, allowing the
apparatus 10 to be moved into and out of configuration
with the conventional packaging machine. The frame as-
sembly and/or components of the apparatus 10 can be
adjustable to accommodate different packaging machine
configurations and heights.
[0009] Referring to Figures 1A and 1B, in accordance
with an embodiment of the disclosure, an apparatus 10
for making a flexible package includes a forming box 12
and a first flap folding bar 20. The apparatus 10 receives
a sealed flexible package for further processing, namely
folding over a seal extending perpendicularly from the
sealed package such that it is disposed in substantially
the same plane as the panel of the sealed package from
which the seal extends.
[0010] Referring to Figures 3-6, in accordance with an
embodiment, the forming box 12 includes a first portion
14, a second portion 16, and a third portion 18. It has
been advantageously found that division of the forming
box 12 into three portions can increase processing time
by providing a forming box 12 that can quickly actuate to
accept the package and release the package, thereby
increasing package forming speeds. The portions of the
forming box 12 cooperate to define one or more walls of
the forming box 12. First, second, and third portion 14,
16, 18 cooperate to define a forming box 12 having four
walls. The forming box 12 can have any suitable size and
shape depending on the size and shape of the package
to be formed. For example, when the package to be
formed is designed to have substantially square edges,
the forming box 12 can be designed to have substantially
square edges. Such design can facilitate in providing a
package having substantially square edges by applying
a pressure to the package to retain the squared shape
during flap folding.
[0011] The forming box 12 actuates between a first po-
sition for receiving a package (shown in Figure 4), a sec-
ond position for retaining the package during flap folding
(shown in Figure 5), and a third position for releasing the
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package from the forming box (shown in Figure 6). Figure
6 illustrates the start of the third position for releasing the
package from the forming box. The second and third po-
sitions actuate further away from each other to provide
a space through which the package can be passed out
of the forming box. The apparatus 10 includes one or
more forming box 12 actuators to actuate portions of the
forming box 12 to the various positions. In accordance
with an embodiment, the actuators can be operatively
coupled to one or more of the portions of the forming box
12. For example, in an embodiment, actuators are cou-
pled to the second and third portions 16, 18 of the forming
box 12 to actuate the second and third portions 16, 18
while the first portion 14 remains stationary. In yet another
embodiment, only one of the portions may actuate or all
three portions can be actuated.
[0012] The forming box 12 has a first end and an op-
positely disposed second end. The first end is disposed
adjacent to the first flap folding bar 20. In an embodiment,
the forming box 12 can be open at both the first and sec-
ond ends. For example, the forming box 12 can be open
at the second end and a conveyor 36 can be disposed
beneath the second end. The package can reside on the
conveyor when it is received in the forming box 12. In
another embodiment, the forming box can be closed at
the second end. For example, the forming box 12 can
include a plate or other member forming a bottom surface
of the forming box 12 at the second end. The bottom
member can be, for example, an additional fourth portion
of the forming box 12 that actuates into and out of position
for receiving, retaining, and releasing a package. In an
embodiment, the bottom member of the forming box 12
can be operatively coupled to an actuator that actuates
the bottom member from a closed position in which the
bottom surface forms a bottom surface of the forming
box 12 and an open position in which the bottom surface
is disposed away from the forming box 12, such that the
second end is open.
[0013] In an embodiment, the forming box 12 compris-
es first and second portions defining four walls of the
forming box 12 and a third portion defining a bottom wall
of the forming box 12 at the second end. In operation,
the forming box 12 can actuate from a first position in
which the third portion defines a bottom wall of the form-
ing box 12 and the first and second portions are sepa-
rated to receive the package, a second position in which
the first and second portions actuate towards each other
to retain the package during flap folding, with the third
portion maintaining a bottom surface, and a third position
in which the first and second portions separate and the
third portion 18 is disposed away from the second end
to release the package.
[0014] Referring to Figure 3, according to the invention,
the first portion 14 can include a first surface 38, which
can be a planar or substantially planar surface, extending
between first and second mating surfaces 40, 42. The
mating surfaces 40, 42 can be angled. Alternatively, the
mating surfaces 40, 42 can be substantially planar.

[0015] In accordance with an embodiment, the second
portion 16 can include second and third surfaces 44, 46,
which can be planar or substantially planar surfaces,
joined by a corner 48. The second portion 16 can further
include a mating surface 52 joined to the third surface 46
by a corner 50. Similarly, the third portion 18 can include
fourth and fifth surfaces 56, 58, which can be planar or
substantially planar surfaces, joined by a corner 60, and
a mating surface 64 joined to the fifth surface 58 by a
corner 62. The mating surfaces 52, 64 can have a shape
complementary to a shape of the mating surfaces 40, 42,
respectively, of the first portion 14. For example, the mat-
ing surfaces 52, 64 can be angled at an angle comple-
mentary to the angle of the first and second mating sur-
face 40, 42, respectively, of the first portion 14, or be
substantially planar to mate with the mating surfaces 40,
42 of the first portion 14. When the forming box 12 is in
the second position, the mating surfaces 52, 64 contact
the mating surface 40, 42 such that the first surface 38
of the first portion 14 and the mating surfaces 40, 42, 52,
64 define a wall of the forming box 12. For example, the
complementary shape of the mating portions 40, 42, 52,
64, can allow the portions to cooperate to define a planar
or substantially planar wall. The mating surfaces 52, 64
of the second and third portions 16, 18 being joined to
the third and fifth surfaces 46, 58 by a corner can advan-
tageously provide a package releasing aid when the
forming box 12 is actuated to the third position. For ex-
ample, the mating surfaces 52, 64 can contact the pack-
age when the second and third portions 16, 18 are actu-
ated to the third position, forcing the package away from
the first portion 14 and out of the forming box 12.
[0016] The second and fourth surfaces 44, 56 of the
second and third portions 16, 18, respectively can each
terminate in mating portions 54, 66 that can have com-
plementary shapes such that the mating surfaces 54, 66
can contact each other to define a wall of the forming box
12 when the forming box 12 is in the second position. In
alternative embodiments, the second and fourth surfaces
44, 56 of the forming box 12 can be sized such that a
gap remains between the mating surfaces 54, 56 when
the forming box 12 is in the second position.
[0017] Referring to Figures 18A-18D, in yet another
embodiment of the disclosure, the forming box 12 can
include one or more ejectors 102 to aid in releasing the
package (not shown) from the forming box 12 after seal-
ing. As described above, the forming box 12 can include
any suitable number of portions. By way of example only,
description herein will be made with reference to three
actuating portions 14, 16, 18. In an embodiment, the first
portion 14 can include a first surface 38 extending be-
tween first and second ends 40, 42. The second portion
16 can include second 44 and third surfaces 46 joined
at a corner 48. The third portion 18 can include fourth 56
and fifth 58 surfaces joined at a corner 60. The first sur-
face 38 defines a first wall of the forming box 12, the third
surface 46 defines a second wall of the forming box 12,
the second surface 44 defines a portion of the fourth wall
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of the forming box 12, the fifth surface 58 defines a third
wall of the forming box 12, and the fourth surface 56
defines the remaining portion of the fourth wall of the
forming box 12.
[0018] The third surface 46 and/or the fifth surface 58
can include one or more ejectors 102 extending perpen-
dicularly from the surface. For example, the one or more
ejectors 102 can extend from an end of the third surface
46 and/or fifth surface 58 that is adjacent to the first por-
tion 14. Referring to Figure 18B, in some embodiments,
the first portion 14 can include one or more apertures
104 disposed in the first surface 38 to receive the one or
more ejectors 102. Referring to Figure 20B, the apertures
104 can be arranged such that when in the forming box
12 is in the second, closed position, the ejectors 102 re-
side within the apertures 104 and a substantially planar
first wall is defined. Referring to Figures 19C, 19D, 20C,
and 20D, when the forming box 12 is actuated to the third
position for releasing the package, the ejectors 102 con-
tact the package (not shown) and aid in forcing the pack-
age out of the forming box 12.
[0019] The one or more ejectors 102 can take a variety
of forms and shapes, including, but not limited to, pins,
pegs, posts, finger-like extensions, and combination
thereof. The ejectors 102 can be permanently or remov-
ably attached to the second and/or fourth surface 44, 54
of the second and third portions 16, 18, respectively, or
can be formed integral with the portion from which it ex-
tends. For example, the ejector 102 can include threads
and be received in a threaded hole disposed in the por-
tion, thereby providing an ejector that is removable. In
various embodiments, the ejectors 102 extend from the
third and/or fifth surface 46, 58 at an angle other than a
90° angle, for example, angled relative to the surface 46,
58 about 90° to about 135 °. The ejectors 102 can have
a length extending from the third and/or fifth surface 46,
58 of about 0.5 inches to about 4 inches, about 1 inch to
about 2 inches, about 2 inches to about 4 inches, about
0.5 inches to about 1 inch. Other lengths are also con-
templated herein. The length of the ejectors can depend
on the package size to be formed using the forming box.
For example, for smaller packages, the length of the ejec-
tors can be less than about 1 inch and for larger packages
the length of the ejectors can be greater than about 2
inches.
[0020] The forming box 12 can include any suitable
number of ejectors 102. For example, the forming box
12 can include one ejector 102 extending from the third
or fifth surface 46, 58. In yet another embodiment, the
forming box 12 can include one ejector 102 extending
from the third surface 46 and one ejector 102 extending
from the fifth surface 58. In yet another embodiment, the
forming box 12 can include two ejectors 102 extending
from the third surface 46 and two ejectors 102 extending
from the fifth surface 58. For example, one or both of the
third and fifth surfaces 46, 58 can include 1 to 12 ejectors,
2 to 10 ejectors, 4 to 8 ejectors, 3 to 7 ejectors, 4 to 12
ejectors, and 6 to 10 ejectors. Other suitable numbers of

ejectors include, for example, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, and 12 ejectors. Use of more than 12 ejectors is also
contemplated herein. The selection of the suitable
number of ejectors can depend, for example, on the pack-
age size. For example, it may be required to utilize a
larger number of ejectors for wider packages so that the
package is evenly engaged by the ejectors along the
width of the package. In embodiments including ejectors
102 extending from the third surface 46 and the fifth sur-
face 58, the surfaces can include the same or different
numbers of ejectors.
[0021] Referring to Figure 18C, in various embodi-
ments, the apparatus or system for making the flexible
package can include a stationary plate 106 disposed be-
neath the forming box 12, adjacent the second end. When
a package is received in the forming box 12, the package
resides on the stationary plate 106. Advantageously, in
such embodiments, a conveyor need not be disposed
beneath the forming box 14 to aid in releasing the pack-
age from the forming box 12. It has been surprisingly and
beneficially discovered that the ejectors 102 can engage
the package and provide enough force to push the pack-
age out of the forming box 12 when the forming box 12
is actuated to the third position. In various embodiments,
the package can be pushed across a stationary plate 106
and onto a take away conveyor for further processing,
such as boxing. In other embodiments, as illustrated in
Figure 18A, the package can be pushed across the sta-
tionary plate 106 to a chute 108 or other means of trans-
porting the package for further operation, such as boxing.
By eliminating the need for a conveyor to be disposed
beneath the forming box, the complexity of coordinating
the timing of a conveyor speed with the actuation and
folding operations associated with the forming box can
be eliminated.
[0022] It is also contemplated herein that more com-
plex systems such as an actuating plate disposed be-
neath the forming box can be used as opposed to a sta-
tionary plate. The plate may actuate in a direction trans-
verse to the transport path such that it is disposed be-
neath the forming box when a package is to be received
in the forming box and actuate away from the forming
box once the package is released from the forming box.
The plate may also or alternatively actuate in a direction
parallel to the transport path, towards any away from the
forming box second end, to provide improved pressure
against the package when the package is retained in the
forming box for flap folding, while allowing for release of
the pressure during receipt of the package and ejection
of the package from the forming box. One or more plate
actuators may be coupled to the plate to actuate the plate
in the various positions.
[0023] In some embodiments, the stationary plate 106
may include a forming member 250, as illustrated in Fig-
ures 31A to 34D. As illustrated in Figure 31E, the forming
member 250 may have a raised portion or a protrusion
upwardly extending from a top surface 251 of the station-
ary plate 106. In some embodiments, the forming mem-
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ber 250 may include a perimeter portion 252 and a central
portion 254, and the perimeter portion 252 may at least
partially surround the central portion 254. In some em-
bodiments, the perimeter portion 252 completely sur-
rounds the central portion 254.
[0024] The perimeter portion 252 of the forming mem-
ber 250 may include one or more segments that forms
or cooperates to form a shape (or two or more shapes)
that generally corresponds to a shape (or two or more
shapes) of a perimeter of bottom portion of a package
that is received in the forming box 12. For example, the
perimeter portion 252 may include one segment that
forms an oval or circular shape. In other embodiments,
the perimeter portion 252 may include a plurality of seg-
ments that cooperate to form a polygonal shape, such
as a rectangular shape or a square shape. The perimeter
portion 252 (i.e., the segments that cooperate to form the
perimeter portion 252) may be positioned on the top sur-
face 251 of the stationary plate 106 such that each of the
segments of the perimeter portion 252 are disposed with-
in (i.e., inside) a perimeter formed by the forming box 12
(e.g., the first, second and third portions 14, 16, 18 of the
forming box 12) when the forming box 12 is in the second
position (and when viewed normal to the top surface 251
of the stationary plate 106).
[0025] The perimeter portion 252 may have any suit-
able cross-sectional shape or combination of shapes.
More specifically, the perimeter portion 252 (i.e., the seg-
ments that cooperate to form the perimeter portion 252)
may be tapered and may gradually decrease in height
(i.e., distance normal to the top surface 251 of the sta-
tionary plate 106) from the central portion 254 to the top
surface 251 of the stationary plate 106. In some embod-
iments, the perimeter portion 252 (i.e., the segments that
cooperate to form the perimeter portion 252) may be nor-
mal to the top surface 251 of the stationary plate 106.
Any other shape or combination of shapes is contemplat-
ed. In some embodiments, a cross-sectional shape of
the perimeter portion 252 (i.e., the segments that coop-
erate to form the perimeter portion 252) may be uniform
(or substantially uniform) along the entire perimeter por-
tion 252. In other embodiments, one or more portions of
the perimeter portion 252 (i.e., the segments that coop-
erate to form the perimeter portion 252) may have a
cross-sectional shape that varies.
[0026] Still referring to Figure 31E, a perimeter of the
central portion 254 may be defined by an edge portion
255 having a shape that corresponds to the shape of the
perimeter portion 252 when viewed normal to the top
surface 251 of the stationary plate 106. A top surface 256
of the central portion 254 may have any suitable shape
or combination of shapes. For example, the top surface
256 of the central portion 254 may be planar or substan-
tially planar (when viewed in a direction parallel to the
top surface 251 of the stationary plate 106) and may be
disposed at a desired vertical distance (i.e., a distance
normal or substantially normal to the top surface 251 of
the stationary plate 106) from the top surface 251 of the

stationary plate 106. The vertical distance may corre-
spond to a distance that allows a top surface of the central
portion 254 to contact a surface of a bottom portion of a
package that is received in the forming box 12. In some
embodiments, the top surface 256 of the central portion
254 may be contoured or partially contoured. In some
embodiments, all or a portion of the forming member 250
may be formed as a unitary part with the stationary plate
106. In other embodiments, all or a portion of the forming
member 250 may be coupled to the stationary plate 106
(e.g., by mechanical fasteners or by welding). The skilled
person would recognize that the forming member 250
may be formed on or coupled to an actuating plate instead
of a stationary plate 106.
[0027] In some embodiments, such as that illustrated
in Figures 35A and 35B, the central portion 254 and the
perimeter portion 252 of the forming member 250 may
be displaceable relative to the stationary plate 106. Spe-
cifically, the forming member 250 may displace (e.g., ver-
tically displace along an axis normal to the top surface
251 of the stationary plate 106) from a first position 260
(illustrated in Figure 35A) to a second position 261 (illus-
trated in Figure 35B) that is different than the first position
260. In some embodiments, the first position 260 may be
a position in which the top surface 256 of the central
portion 254 is a desired vertical distance D1 from the top
surface 251 of the stationary plate 106, and the second
position 261 may be a position in which the top surface
256 of the central portion 254 is coplanar with (or sub-
stantially coplanar with) the top surface 251 of the sta-
tionary plate 106. In other embodiments, such as that
illustrated in Figure 35B, the second position 261 may
be a position in which a vertical distance D2 between the
top surface 256 of the central portion 254 and the top
surface 251 of the stationary plate 106 may be a vertical
distance D2 that is less than the desired vertical distance
D1 between the top surface 256 of the central portion
254 and the top surface 251 of the stationary plate 106.
In still other embodiments, the second position 261 may
be a position in which the top surface 256 of the central
portion 254 is vertically below the top surface 251 of the
stationary plate 106. The skilled person would recognize
that such configurations allows a package to be ejected
from the forming box 12 (e.g., using the one or more
ejectors of Figures 18A-18D previously discussed) with-
out interference from the forming member 250.
[0028] In use, when a package is received into the
forming box 12, a surface of a bottom portion of a package
may be at least partially engaged (or contacted) by the
top surface 256 of the central portion 254 and a perimeter
portion (that may surround the surface of the bottom por-
tion) of the bottom portion of the package may be at least
partially engaged or contacted by the segment(s) forming
the perimeter portion 252. In embodiments in which the
forming member 250 displaces relative to the stationary
plate 106, this position of the top surface 256 corresponds
to the first position 260 of Figure 35A. So disposed, the
forming member 250 maintains the shape of the bottom
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portion of the package when the package is in the forming
box 12, thereby minimizing or eliminating deformation of
the bottom portion of the package, if desired. Alternative-
ly, the forming member 250 may also crease the edges
of the bottom portion of the package (for example, by
leaving a gap proximate to the edges so when a flap
folder, e.g., the first flap folding bar 20, applies downward
pressure to the package, the internal package pressure
pushes the edges into the gap and "over-bends" the edg-
es). In embodiments in which the forming member 250
displaces relative to the stationary plate 106, the forming
member may displace to the second position 261 (e.g.,
of Figure 35B) after the forming member 250 creases the
edges of the bottom portion of the package but prior to
(or during) the ejection of the package from the forming
box 12.
[0029] According to the invention, the forming box 12
can include one or more forming box actuators to actuate
portions of the forming box to the various positions. Ac-
cording to the invention, the actuators can be operatively
coupled to one or more of the portions of the forming box.
For example, in an embodiment, actuators are coupled
to the second and third portions 16, 18 of the forming box
12 to actuate the second and third portions 16, 18 while
the first portion 14 remains stationary. In yet another em-
bodiment, only one of the portions may actuate or all
three portions can be actuated.
[0030] In any of the embodiments of the forming box
disclosed herein, the forming box actuators can be any
known type of actuator. For example, in an embodiment,
the forming box actuators are linear motors. Other types
of actuators include, but are not limited to, air cylinders,
linear servos, electric cylinders, hydraulic cams, hydrau-
lic cylinders, and combinations thereof.
[0031] Any of the actuators describe herein can be any
known type of actuator including, but not limited to, linear
servos, air cylinders, linear motors, electric cylinders, hy-
draulic cams, hydraulic cylinders, and combinations
thereof.
[0032] In operation, in any embodiment of the forming
box described herein, a sealed package can be received
into the forming box 12 when the forming box 12 is in the
first position. In the first position, the first, second, and
third portions 14, 16, 18 are separated slightly to allow
the package to be received within the forming box 12 and
accommodate any potential offset in the package path
that may occur during the package transport process,
but prevent the package from passing through the form-
ing box 12. The forming box 12 then actuates to the sec-
ond position in
which the first, second, and third portions 14, 16, 18 close
with the mating surface in contact or substantially in con-
tact with one another, as described above. The forming
box 12 is sized such that the package is retained within
the first, second, and third portions 14, 16, 18 when the
forming box 12 is in the second position. For example,
in an embodiment, the forming box 12 can be sized such
that the first, second, and third portions 14, 16, 18 apply

a pressure to the panel of the package when the forming
box 12 is in the second position.
[0033] According to the invention, the package to be
received in the forming box 12 is a sealed package having
at least one seal that extends perpendicularly or substan-
tially perpendicularly from a panel of the package. The
package is received in the forming box 12 such that at
least one first seal extends perpendicularly or substan-
tially perpendicularly from the first end of the forming box
12. Once the package is received in the forming box 12,
the first flap folding bar 20 can be actuated to the second
position in which the first flap folding bar 20 is shifted in
a direction transversal to the transport path of the pack-
age (and flexible material in a packaging machine) across
the first end of the forming box 12 and engages the at
least one first seal to force the seal over towards the
panel of the package. In various embodiments, the first
flap folding bar 20 can actuate across the forming box
12 and down towards the forming box 12 to apply added
pressure to fold the first seal against the panel of the
package. In an embodiment, the first flap folding bar 20
can be actuated in a direction transverse to the transport
path (across the forming box 12) and then in a direction
parallel to the transport path (towards the forming box
12). In other embodiments, the first flap folding bar 20
can be actuated in a direction transverse to the transport
path and in a direction parallel to the transport path sub-
stantially simultaneously.
[0034] In various embodiments, the first flap folding bar
20 and the forming box 12 can actuate. For example, the
flap folding bar 20 can be operatively coupled to an ac-
tuator that actuates the first flap folding bar 20 in a direc-
tion transverse to the transport path and the forming box
12 can be operatively coupled to an actuator that actuates
the forming box 12 (including the package retained there-
in) in a direction parallel to the transport path, towards
the first flap folding bar 20. In other embodiments, the
first flap folding bar 20 can be stationary and the forming
box 12 can be operatively coupled to one or more actu-
ators that actuate the forming box 12 in a direction trans-
verse to the transport path and parallel to the transport
path towards the first flap folding bar 20. In such embod-
iments, the first flap folding bar 20 can reside outside of
the transport path and the forming box 12 can be actuated
into engagement with the first flap folding bar 20 once
the package is received to contact the flap of the at least
one seal with the first flap folding bar 20 for folding.
[0035] In some embodiments, the seal can be attached
to the panel of the package by the applied pressure from
the first flap folding bar 20 and the residual heat remaining
in the at least one first seal from the sealing operation.
In other embodiments or additionally, the first flap folding
bar 20 can be heated to apply both heat and pressure to
attach the seal to the panel. Alternatively or additionally,
the first flap folding bar 20 can be cooled or include cool-
ing structures to cool the heated seal once it has been
folded over towards the side of the package. For exam-
ple, referring to Figures 29A-29C, the first flap folding bar
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can include one or more vent holes 90 that allow for heat-
ed and/or cooled gas to flow through the vent holes 90
and towards the surface of the package. In an embodi-
ment, the vent holes 90 can be in fluid communication
with a manifold 94 or other supply source for supplying
the heating or cooling medium. For example, as shown
in Figure 29A, a cooling manifold 94 can be attached to
a surface of the flap folding bar. 20 Alternatively, the sup-
ply source can be separate from and fluidly coupled to
the vent holes 90. Any structures necessary for fluidly
coupling the supply source to the vent holes and/or con-
trolling the supply of cooling or heating medium can be
used, including, but not limited to, supply inlets, supply
lines, and control valves. As illustrated in Figures 29A to
29C and 30A to 30E, the vent holes 90 can be disposed
on a bottom surface of the flap folding bar 20 to direct
the cooling or heating medium towards the package re-
siding in the forming box 12 during the flap folding oper-
ation. In an embodiment, as shown in Figures 30A-30E,
the flap folding bar 20 can include one or more venting
channels 92 having one or more vent holes 90 disposed
in the venting channel 92. For example, in one embodi-
ment, the flap folding bar can include a series of vent
channels oriented parallel to one another along the sur-
face of the flap folding bar. The vent channels can include
the same or a different number of vents. As with the em-
bodiment shown in Figures 29A to 29C, the venting chan-
nels 92 and vent holes 94 can direct cooling or heating
medium towards the package during the flap folding op-
eration. Any suitable number and arrangement of vent
holes 90 and/or venting channels 94 can be used. For
example, the vent holes can be arranged in a region to
localize the application of the heat and/or cooling medium
to the package. For example, the flap folding bar can
include differing numbers of vent holes (density of vent
holes) in various portions to direct more or less heating
and/or cooling medium to different regions of the pack-
age. Heating and/or cooling medium can be directed to
the package through the vent holes during all or any por-
tion of the flap folding aperture.
[0036] In an embodiment, during operation, a heating
medium, for example, a heating gas can be directed to
the package as the flap folding bar is actuated to engage
and fold over the seal. The heating gas can aid in heating
the flexible material forming the seal and/or the outer
surface of the package to allow for or aid in formation of
a heat seal between seal and the outer surface of the
package.
[0037] In an embodiment, during operation, the cooling
medium, for example a cooling gas, can be directed to
the package after the flap folding bar has engaged and
folded over the seal. For example, the flap folding bar
can be actuated to engage and fold over the seal and
then the cooling gas can be flowed through the vent holes
to cool the flexible material while the flap folding bar is
still engaged with the package. Alternatively, the cooling
gas can be flowed through the vent holes and directed
to the package concurrently or substantially concurrently

with retracting the flap folding bar from engagement with
the flap, after the flap folding operation. Cooling during
or after the flap folding operation can advantageously aid
in setting a hot tack seal to attach the flap to the outer
surface of the package. Cooling can also aid in preventing
wrinkling in the seal in downstream operations by cooling
the seal in place prior to the downstream operations.
Cooling can also aid in preventing the seal from detaching
from the outer surface of the package in downstream
operations by cooling the seal and setting the attachment
of the seal to the outer surface, for example, a heat seal,
before such downstream operations.
[0038] The flap folding bar can remain actuated over
forming box for any suitable duration to allow for contact
of the package with the heating or cooling medium. For
example, the flap folding bar can remain in the actuated
position while the package is ejected from the forming
box. Alternatively, the flap folding bar can actuate to en-
gage the package, and then retract prior to or substan-
tially concurrently with the ejection of the package from
the forming box. Heating and/or cooling by flowing a me-
dium through the flap folder and out the vent holes can
occur at any time during the flap folding process.
[0039] In various embodiments, any one or more of the
features of heating and/or cooling described above with
respect to the first flap folding bar can be incorporated
into the second flap folding bar. In such embodiments,
cooling and/or heating can be initiated during the flap
folding operation while the package is retained above the
second flap folding bar. The vents and/or vent channels
can be incorporated into the second flap folding bar so
as to direct the cooling or heating medium towards the
package. For example, in various embodiments, the sec-
ond flap folding bar actuates to engage a seal of the pack-
age while the package is disposed upstream of the sec-
ond flap folding bar. In such embodiments, the vents
and/or vent channels can be located on the upstream
surface (top surface) of the second flap folding bar.
[0040] In other embodiments, the first seal can be fold-
ed by the actuation of the first flap folding bar 20, but not
attached to the panel. In such embodiments, the at least
one first seal can be retained in substantially the same
plane as the panel by the fold imparted by the actuation
of the first flap folding bar 20. In yet other embodiments,
the first flap can be attached to the panel by application
of an adhesive prior to or during the flap folding operation.
[0041] The first flap folding bar can further include a
sealing structure extending from one or both ends of the
flap folding bar. The sealing member can engage the
edges of the packages as the flap folding bar is actuated
to fold the flap, which can apply a pressure to the edges
of the package for forming a seal at the edges of the
package. The sealing member of the flap folding bar can
be heated, for example, to impart a heat seal at the edges
of the package when the flap folding bar is actuated to
engage the flap. Alternatively or additionally, the forming
box can be heated to heat the edges of the package, as
described in detail below.
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[0042] In an embodiment, the first flap folding member
can be arranged with the heating and/or sealing member
such that the heating and/or sealing member folds the
flexible material into the forming box. In various embod-
iments, the heating and/or sealing member can be
mounted to the flap folder and the forming box may be
mounted in a position such that the heating and/or sealing
member mounted to the flap folder clamps the flexible
material against an edge of the forming box to form and/or
seal the edge. The forming box and/or the heating and/or
sealing member can be thermally insulated from the flap
folder. The heating and/or sealing member can be at-
tached to the flap folder with a spring bias. The heating
and/or sealing member can be integrally formed into the
flap folder.
[0043] Alternatively or additionally, similar to the first
flap folding bar 20, the stationary plate 106 and/or the
forming member 250 can be cooled or include cooling
structures to cool the heated seal once it has been folded
over towards the side of the package. For example, the
stationary plate 106 may include the one or more vent
holes 90 of Figures 29A-29C that allow for heated and/or
cooled gas to flow through the vent holes 90 and towards
the surface of the package. In an embodiment, the vent
holes 90 can be in fluid communication with a manifold
(or other supply source) for supplying the heating or cool-
ing medium. Alternatively, the supply source can be sep-
arate from and fluidly coupled to the vent holes 90. Any
structures necessary for fluidly coupling the supply
source to the vent holes 90 and/or controlling the supply
of cooling or heating medium can be used, including, but
not limited to, supply inlets, supply lines, and control
valves. The vent holes 90 can be disposed on any suit-
able surface of the stationary plate 106 and/or the forming
member 250 to direct the cooling or heating medium to-
wards the package residing in the forming box 12 during
the flap folding operation. In an embodiment, the station-
ary plate 106 and/or the forming member 250 can include
one or more venting channels 92 (illustrated in Figures
30A to 30E) having one or more vent holes 90 disposed
in the venting channel 92. For example, in one embodi-
ment, the stationary plate 106 and/or the forming member
250 can include a series of vent channels oriented par-
allel to one another along a surface of the stationary plate
106 and/or the forming member 250 (e.g., the top surface
251 of the stationary plate 106). The vent channels 92
can include the same or a different number of vents. As
with the embodiment shown in Figures 29A to 29C, the
venting channels 92 and vent holes 94 can direct cooling
or heating medium towards the package while the pack-
age is disposed on the stationary plate 106. Any suitable
number and arrangement of vent holes 90 and/or venting
channels 94 can be used. For example, the vent holes
can be arranged in a region to localize the application of
the heat and/or cooling medium to the package. For ex-
ample, the stationary plate 106 and/or the forming mem-
ber 250 can include differing numbers of vent holes (den-
sity of vent holes) in various portions to direct more or

less heating and/or cooling medium to different regions
of the package. Heating and/or cooling medium can be
directed to the package through the vent holes during all
or any portion of the forming process while the package
is disposed within the forming box 12.
[0044] In an embodiment, during operation, a heating
medium, for example, a heating gas can be directed to
the package as the package is disposed on the stationary
plate 106 and/or the forming member 250. The heating
gas can aid in heating the flexible material forming the
seal and/or the outer surface of the package to allow for
or aid in formation of a heat seal between seal and the
outer surface of the package. Heated gas can also help
to define the shape of the package by preferentially cre-
ating shape memory in the edges. In an embodiment,
during operation, the cooling medium, for example a cool-
ing gas, can be directed to the package as the package
is disposed on the stationary plate 106 and/or the forming
member 250. For example, the cooling gas can be flowed
through the vent holes 90 and directed to the package
while the package is disposed on the stationary plate 106
and/or the forming member 250. Cooling can advanta-
geously aid in preventing wrinkling of the seals along the
bottom portion of the package. in downstream operations
by cooling the seal in place prior to the downstream op-
erations. Heating and/or cooling by flowing a medium
through the stationary plate 106 and/or the forming mem-
ber 250.and out the vent holes can occur at any time
during the forming process while the package is in the
forming box 12. The skilled person would also recognize
that a first portion of the stationary plate 106 may be
heated and a second portion of the stationary plate 106
may be cooled. The skilled person would also recognize
that an actuating plate may be cooled in a manner iden-
tical to that described for the stationary plate 106.
[0045] In various embodiments, a plate, for example a
stationary plate or actuating plate disposed below the
forming box as described above can include a sealing
structure to engage the edges of the package at the bot-
tom of the forming box to impart a seal at the edges as
described above with respect to the first flap folding bar.
The sealing structure of the plate can be heated, for ex-
ample, to impart a heat seal. Alternatively or additionally,
the forming box can be heated to heat the edges. When
the package is provided into the forming box, the edges
of the package can align with the sealing structure of the
plate and pressure applied by the first flap folding bar
can force the package downward to apply pressure at
the sealing structures of the plate. Alternatively or addi-
tionally, the plate can actuate upstream towards the
package to apply pressure with the sealing structure at
the edges of the package and form the seal.
[0046] In various embodiments, it can be desired to
form a package having a contour shape as illustrated in
Figure 21. As shown in Figure 21, the side edges of the
package are contoured. To aid in achieving the contour
shape, the forming box can include one or more con-
toured surfaces corresponding to the contour edges of
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the package. That is when a package is received in the
forming box, the contour edges of the package or to be
defined in the package are arranged in line with the con-
tour surfaces of the portions of the forming box. It is con-
templated herein that the contour surfaces of the forming
box can be applied to any embodiment of the foregoing
box disclosed herein, including one with or without ejec-
tors and/or apertures.
[0047] Referring to Figures 22A to 22E, the first portion
14 can include opposed first and second contoured sur-
faces 110, 112 at the top and bottom ends of the first
portion 14. Any suitable contour can be used depending
on the shape of the package desired. In the embodiment
illustrated in Figures 22A to 22E, the first portion 14 is
illustrated with two convex contours at the top and bottom
ends of the first portion 14. When a package is engaged
by the forming box, the contours will contact the sides of
the package to aid in providing a concave contour shape
to the package edges.
[0048] Referring to Figures 23A to 23D and 24A to 24D,
the second and third portions 16, 18 can also include
contoured surfaces. For example, the second and fourth
portions 44, 56 of the second and third portions 16, 18,
respectively, can each include contoured surfaces 114,
116 disposed at the top and bottom ends of the second
and third portions 16, 18, respectively. As with the first
portion 14, the location of the contoured surfaces corre-
sponds to contoured edges formed or to be formed in the
package. That is, when the package is received in the
forming box, contour edges of the package align with the
contoured surfaces 114, 116 of the second and third por-
tions 16, 18.
[0049] The contoured surfaces can be formed along
any of the surfaces of the forming box 12, depending on
the contours to be imparted to the package. For example,
if contours are only desired on subset of the edges of the
package, then contoured surfaces could be provided on
only a subset of the portions and/or at a subset of the
ends of the portions. For example, if it is desired to provide
contours only on two edges of the package, the first por-
tion may include only the contoured surfaces, or alterna-
tively, the second and third portions 16, 18 can include
the contoured surfaces with the first portion having sub-
stantially linear or non-contoured surfaces.
[0050] It is also contemplated herein that the contoured
surfaces on the first, second, and third portions 14, 16,
18 can have the same contour or different contours
shapes and/or dimensions. The contour provided on the
surface of the portions can be determined by the desired
package configuration and contours to be imparted there-
in. In various embodiments, the contour surfaces can
have a size and shape corresponding to the contoured
edges to be formed on the package. In other embodi-
ments, the contour surfaces can have an exaggerated
size and shape as compared to the contoured edges to
be formed on the package to over-bend the contoured
edges of the packages, which can aid in retaining the
contoured shape in the package. It is also contemplated

herein that the top and/or bottom edge of the first, second,
and third portions can be extended into the interior of the
forming box, without a contour provided thereon, which
can beneficially over-bend the edges of the package.
This is can aid in retaining well-defined and/or creased
edges in the package even when a non-contoured or
straight-line shape is desired.
[0051] In an embodiment, the forming box can be heat-
ed and/or chilled to aid in forming and defining the shape
of the package. For example, the forming box 12 can
include a heater to heat all or selected portions of the
forming box. For example, portions of the forming box 12
contacting and/or adjacent to the fold lines of the package
can be heated and/or cooled to aid in further defining the
fold lines/edges of the package. The forming box 12 can
additionally or alternatively include a chiller and/or cool-
ing channels 72 to aid in rapidly setting seals and folds
formed in prior package processing steps.
[0052] Referring to Figures 8A to 10H, for example,
the forming box of any of the foregoing embodiments can
include one or more heaters 68 and/or one or more fluid
heating/chilling lines. In the embodiment of Figures 8A
to 10H, a forming box 12 that does not include ejectors
102 is shown in the figures. However, it is contemplated
herein that any of the embodiments of the forming box,
including ones with one or more ejectors and/or contour
surfaces can include the heating and/or chilling lines. The
one or more fluid heating/chilling lines can include one
or more fluid inlets or ports 70, one or more fluid channels
72, and one or more fluid outlets 74 for receiving a heating
or cooling fluid, such as a heated or cooled gas or liquid.
For example, the one or more fluid outlets 74 can be
disposed along a surface of one or more of the first, sec-
ond, and third portions 14, 16, 18 at the first end and/or
the second end. In an embodiment, a heated gas can
flow through the one or more fluid outlets 74 to locally
heat the package at a fold line. The package can be lo-
cally heated while the forming box 12 engages the pack-
age by actuating into the second position and the first
flap folding bar 20 begins to actuate. A cooling gas can
then be applied to the package through the one or more
fluid outlets 74 or a different set of fluid outlets 74 to chill
the package while the first flap folding bar 20 is applying
a pressure to the package. In another embodiment, the
forming box 12 can include a heater, such as a cartridge
heater, to locally heat one or more of the portions of the
forming box 12, for example, in regions corresponding
to a fold line or edge of the package. The portions of the
forming box and/or cooling/heating channels can be
formed of a thermally conductive material, such as alu-
minum, to allow heat transport through the forming box
12. The forming box 12 can alternatively or additionally
include a cooler, for example, a thermo-electric cooler to
locally cool portions of the package to set folds and creas-
es in the package.
[0053] In embodiments including a heater, the forming
box 12 can further include fluid inlets, fluid channels 72,
and fluid outlets 74 for flow of a chilling fluid to set the
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folds and edges after heating for example, by the car-
tridge heater. Additional components, such as thermo-
couples and temperature sensors can be included to reg-
ulate the temperature of the forming box 12.
[0054] In various embodiments, the forming box 12 can
be heated to soften the material to aid in forming folds
and/or seals in the package. The temperature will depend
on the type of material, the speed of operation, and the
product contained therein. Generally, the flexible mate-
rial can be heated to a temperature greater than a heat
deflection temperature of the flexible material, but less
than a melting point and/or distortion point of the flexible
material. For example, the forming box can be heated to
a temperature of about 70 °F to about 350 °F.
[0055] During cooling, the forming box 12 can be
cooled to any desirable temperature, including room tem-
perature or below room temperature. For example, the
forming box can be cooled to a temperature of about 33
°F to about 77 °F. Cooling temperatures to set a seal or
a fold will depend on the type of material, the speed of
operation, and the product contained therein.
[0056] The temperature of the forming box 12 can be
heated and then cooled to set any folds or seals formed
in the flexible material. Alternatively, the forming box 12
can be heated only and cooling can be achieved in a
separate operation or by normal convention/radiative
processes. For example, cooling fluid can be circulated
about the package after it is released from the forming
box 12, for example, by directing cooled gas towards the
package as travels along the conveyor. In yet another
embodiment, the forming box 12 can be cooled only.
Cooling can be used to chill the residual heat in the pack-
age to set folds and seals formed in the flexible package
and/or to aid in setting a seal attaching the at least one
extending seal to the panel, for example, where the first
flap folding bar 20 is heated.
[0057] Referring to Figures 2A and 2B, the apparatus
10, can further include a second flap folding bar 22 dis-
posed upstream the first flap folding bar 20. The package
can include a second seal extending perpendicularly or
substantially perpendicularly from a panel opposite the
panel from which the at least one first seal extends. The
second flap folding bar 22 can be operatively coupled to
at least one second flap folding bar actuator that actuates
the second flap folding bar 22 in a direction transverse
to the transport path. One or more actuators can also
actuate the second flap folding bar 22 in a direction par-
allel to the transport path. For example, in operation, a
sealed package can be transported to the second flap
folding bar 22. The second flap folding bar 22 can be
actuated to engage the second seal and fold the second
seal over towards the panel of the package from which
it extends. As with the first flap folding bar 20, the flap
folding operation can attach the seal to the panel or the
flap folding operation can form a fold that keeps the flap
retained in substantially the same plane as the panel.
The second flap folding bar 22 can be heated to aid in
attaching the second seal to the panel. The second seal

can alternatively be attached by residual heat remaining
in the second seal after the sealing operation and/or by
an adhesive applied prior to or during the flap folding
operation.
[0058] The package can be received at the second flap
folding bar 22 after the package is sealed and released
from the sealing components. Alternatively, the second
flap folding bar 22 can engage the package after the sec-
ond seal is formed, but prior to or substantially simulta-
neously as the first seal is being formed.
[0059] In embodiments in which the apparatus 10 does
not include a second flap folding bar 22, the second flap
folding bar 22 can be a part of the packaging machine
upstream of the apparatus 10, such that the apparatus
10 receives a seal package in which one seal is folded
over and disposed in substantially the same plane as the
panel from which is extends and optionally attached to
the panel.
[0060] The apparatus 10 can include one or more ad-
ditional components. Referring to Figures 18A and 18B,
the apparatus 10 can be provided on a lift assembly 120
that can allow the height of the apparatus to be adjusted,
thereby allowing the apparatus to be adaptable to a va-
riety of packaging machine platforms. The lift assembly
120 can control the height of the components of the ap-
paratus, including the forming box and any flap folding
bars. The lift assembly 120 can be configured to control
the height of the components as a single unit so the rel-
ative spacing the components is not affected by the
height adjustment. Alternatively or additionally, lift as-
semblies can be provided to the individual components
to allow for individual adjustment of the components of
the apparatus, such as the forming box, the stationary
plate, the flap folding bars, and any one or more of the
components.
[0061] Referring to Figures 1A to 2B, for example, the
apparatus 10 can include a volume adjuster 24 disposed
upstream of the first flap folding bar 20 and the second
flap folding bar 22, if present. Referring to Figures 7A-
7F, the volume adjuster 24 can include a package tran-
sition box 28 and a plate 26 disposed within the package
transition box 28. In various embodiments, the volume
adjuster 24 can include opposed actuating plates that
actuate towards one another to apply a pressure to the
package. In yet another embodiment, the volume adjust-
er 24 can include stationary plates and actuating plates.
The plates of any of the foregoing embodiments can have
any suitable size and shape. For example, the plates can
be sized and shaped to substantially correspond to the
size and shape of the panel of the package, which is
contacted by the plate 26 such that a substantially even
force is applied across the package panel. In other em-
bodiments, the plate 26 can be sized to be smaller than
the package to apply a force in a selected and targeted
location of the package.
[0062] An actuator can be operatively coupled to the
one or more plates to actuate the plate 26 from a first
position in which the plate 26 is disposed adjacent to an
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internal wall of the package transition box 28 to a second
position in which the plate 26 is moved transverse to the
transport path towards and opposed internal wall of the
package transition box 28. In operation, the package is
received in the package transition box 28 and the plate
26 is actuated to contact a panel of the package to apply
a pressure to the package and release a portion of the
air contained within the package. The plate 26 can be
actuated substantially simultaneously with the sealing
operation to seal the package or the plate 26 can be
actuated before the sealing operation is performed to
seal the package. In embodiments in which the plate 26
is actuated before the sealing operation is performed,
the plate 26 can remain engaged with the package until
sealing is complete. For example, the plate can be actu-
ated about 100 ms before the sealing operation is per-
formed. In other embodiments, the plate can be actuated
substantially simultaneously with the start of the sealing
operation, with the plate being actuated into position prior
to complete sealing of the package.
[0063] The packaging machine can include a gas noz-
zle (not shown) disposed for example on or at the end of
the forming tube 2 and configured to apply a gas for in-
flating the flexible material that is being configured into
the package. The gas can also provide the package with
a modified gas atmosphere depending on the product to
be contained therein. Such gas inflation devices are well
known in the art. Inflation of the package can be coordi-
nated with the volume adjuster 24, such that the package
can be inflated and then deflated to the desired volume
by actuation of the plate 26 of the volume adjuster 24 just
prior to or substantially simultaneously with sealing the
package. Inflation and volume reduction by the volume
adjusters can also aid in tucking the flexible material in-
wardly to form the leading and trailing seals.
[0064] In various embodiments, the volume adjuster
24 is separate from the apparatus 10. For example, the
volume adjuster 24 can be attached to a frame member
34 that can be incorporated or attached to a conventional
packaging machine. In such embodiments, the volume
adjuster 24 can be disposed downstream of a seal bar
station, which is conventionally disposed downstream of
a forming tube 2. In other embodiments, the volume ad-
juster 24 is a component of the apparatus 10 and can be
attached to the frame 32 of the apparatus 10.
[0065] Referring again to Figures 1A, 1B, 2A, and 2B,
the apparatus 10 can further include a guide box 30 dis-
posed upstream the first flap folding bar 20. In embodi-
ments including the second flap folding bar 22, the guide
box 30 can be disposed between the first and second
flap folding bars 20, 22. The second flap folding bar 22
can either be part of the packaging machine or part of
the apparatus 10 in embodiments including a guide box
30. The guide box 30 is sized such that the package can
easily pass through the guide box 30 with little to no re-
sistance. The guide box 30 can aid in transitioning the
package between the second flap folding bar 22 and the
first flap folding bar 20 to keep the package in the proper

orientation during the transition.
[0066] Referring to Figures 11 and 12A to 12E, in ac-
cordance with an embodiment of the disclosure, a pre-
creasing device 76 can be used when forming the flexible
material into the package. The pre-creasing device 76
can include a first plate 78 and a second plate 80 in facing
relationship with the first plate 78. One of the plates can
be disposed against the forming tube 2, such that the
flexible material passes over the plate. The plate dis-
posed against the forming tube 2 can include a stripper
plate to aid in removing the flexible material from the plate
after the creasing so the flexible material can move down
the transport path. For ease of reference, the pre-creas-
ing device 76 will be described herein with reference to
the first plate 78 being disposed adjacent the forming
tube 2. The first and second plates 78, 80 can include
one or more projections and/or one or more apertures.
[0067] Referring to Figures 15A to 16D, for example,
the first plate 78 can include one or more first plate pro-
jections 82 and the second plate 80 can include one or
more second plate apertures 88 for receiving the first
plate projections 82. In operation, the flexible material
passes over at least the first plate 78 (or plate disposed
against the forming tube), the plates 78, 80 are actuated
towards each other to force the flexible material into con-
tact with the projections and forcing the projections into
engagement with the corresponding apertures, thereby
creasing the flexible material at the location of the pro-
jections. Actuation of the plates towards each other can
be achieved by actuation of one or both plates. Either
one or both of the plates can be operatively coupled to
one or more actuators to actuate the plates into engage-
ment to crease the flexible materials. The projections can
provide a crease in the flexible material at a region of a
fold line of the flexible material that defines an edge of
the package when the flexible material is configured into
the package. In this embodiment, the first plate 78 is con-
figured to be disposed adjacent the forming tube 2. Al-
ternatively, the second plate 80 can include one or more
second plate projections 86 and the first plate 78 can
include one or more first plate apertures 84 for receiving
the second plate 80 projections.
[0068] Referring to Figures 13A to 14E, in yet another
embodiment, the first plate 78 can include both first plate
projections 82 and first plate apertures 84 and the second
plate 80 can include both second plate projections 86
and second plate apertures 88, with the first and second
plate projections 82, 86 and the first and second plate
apertures 84, 88 arranged such that the first plate pro-
jections 82 are received in the second plate apertures 88
and the second plate projections 86 are received in the
first plate apertures 84 when the plates are actuated into
engagement with one another. The embodiment of Fig-
ures 13A to 14E illustrate first and second plates that
include first plate projections 82 and corresponding sec-
ond plate apertures 88 for forming a crease at a fold line
of the flexible material that defines an edge of the pack-
age when the flexible material is configured into the pack-
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age, and second plate projections 86 and first plate ap-
ertures 84 for forming a crease in a pull tab to bias the
pull tab away from the flexible material. In this embodi-
ment, the first plate 78 is configured to be disposed ad-
jacent the forming tube 2.
[0069] The first plate 78 and/or the second plate 80 are
operatively coupled to an actuator. Any known actuators
including, but not limited to, linear servos and air cylin-
ders, can be used. The one or more actuator can actuate
one or both of the plates into engagement with each other
such that the flexible material is folded over the projec-
tions, defining a crease in the flexible material. The first
and second plates 78, 80 and the projections/apertures
contained thereon can be arranged such that a crease
is defined in the flexible material at an edge of the pack-
age to be formed. Additionally, projections can be includ-
ed on the plate disposed away from the forming tube 2,
for example, in a region corresponding to a pull tab of a
flap to form a crease in the pull tab to bias the pull tab
away from the panel of flexible material. This can advan-
tageously ease grasping of the pull tab when opening
the package.
[0070] The pre-creasing device 76 can include a frame
that is attachable to the frame of a packaging machine
to place the pre-creasing device 76 in position along the
forming tube 2.
[0071] In accordance with an embodiment, a system
for making a flexible package from a flexible material can
include a conventional packaging machine and an appa-
ratus 10 in accordance with embodiments of the disclo-
sure in which the second flap folding bar 22 is a part of
the conventional packaging machine. In accordance with
another embodiment, a system for making a flexible
package from a flexible material can include a conven-
tional packaging machine and the apparatus in accord-
ance with embodiments of the disclosure in which the
second flap folding bar 22 is part of the apparatus. The
system of any of the embodiments herein can optionally
include a volume adjuster 24, a guide box 30, a pre-creas-
ing device 76, and other components, including but not
limited to additional guides, pull belts, heaters, coolers,
and conveyors.
[0072] Referring to Figures 25A to 25F, the packaging
machine can further include tuckers for inwardly tucking
a portion of the flexible material during sealing of the lead-
ing and trailing seals of the package. As is known in the
art, the tuckers can be coupled to a frame and one or
more actuators that actuate the tuckers transverse to the
transport path of the flexible material to engage the flex-
ible material while the leading and/or trailing seals are
being formed. Optionally, the one or more actuators can
actuate the tuckers to rotate once engaged with the flex-
ible material to enhance the shape of the package by
more tightly creasing the flexible material at the edges.
For example, the articulating tuckers 200 can include a
tuck portion 202 attached to a base 204 by a hinge or
spring 206, that allows the tuck portion 202 to move up-
ward and downward relative to the base 204. The base

can be attached to a frame or other structure that actuates
the tucker into and out of engagement with the flexible
material as known in the art. In various embodiments,
the articulating tuckers may be rotated by movement of
the package during sealing of the leading and trailing
seals and/or lifting of the package during sealing. The
articulating tuckers may also be spring-loaded to articu-
late in a direction parallel to the transport path when en-
gaged with the package. The articulating tuckers can be
located above and/or below the seal jaw. In an embodi-
ment, articulating tuckers disposed above the seal jaw
can be articulated upward towards the package being
formed above the seal jaw. Articulating tuckers disposed
below the seal jaw can be articulated downward towards
the package being formed below the seal jaw. In another
embodiment, the articulating tuckers can be actuated to-
wards the seal jaw. In an embodiment, articulating tuck-
ers can be located above and below the seal jaw, with
the tuckers located above the seal jaw articulating up-
ward towards the upstream package, and the tuckers
located below the seal jaw articulating downward towards
the downstream package. In yet another embodiment,
articulating tuckers can be located above and below the
seal jaw, with the tuckers located above the seal jaw ar-
ticulating upward towards the upstream package, and
the tuckers located below the seal jaw articulating upward
towards the downstream package. Figures 25A-C illus-
trate a tucker in a non-articulated position and Figures
25D-F illustrate a tucker in an articulated position.
[0073] Referring to Figures 26A to 26E, the packaging
machine can include one or more seal jaws for forming
the leading and trailing seals of the package. Conven-
tionally, seal jaws are provided on packaging machines
to impart a seal to close the package, such as at the
leading and trailing edges of the flexible material. The
thickness of the flexible material can affect the ability to
form a seal, in particular, a hermetic seal. With conven-
tional seal jaws, it may be necessary to use relatively thin
flexible materials in order to achieve a sufficient seal, for
example, by heat sealing. Additionally, it has been prob-
lematic with conventional seal jaws to achieve suitable
seals, without leakage, where there are different num-
bers or layers of materials present in the sealing area.
Different thickness of material may be present in the seal
zone due to folding of the flexible material when config-
uring it into the package. For example, in the seal area,
the flexible material can be presented with 2 plies and 4
plies side by side as a result of folds in the package.
Conventional seal jaws heat sealing through such a seal-
ing zone can provide ineffective seal in which a portion
of the seal zone at the transition between the 2 plies and
4 plies region remains unsealed. Such a defect is con-
ventionally known as a channel leaks. This results from
a gap between the seal bars that can occur in the thinner
region because of the presence of the thicker region of
the material in the seal zone. Conventionally, the sealing
pressure was increased in an attempt to avoid channel
leaks by decreasing the width of the seal. This, however,
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limits the types of packaging and even the products that
can be stored therein as certain products and/or package
configurations may be required for a given seal width.
[0074] It has been surprisingly and beneficially discov-
ered that providing seal jaws with one or more compres-
sive bands disposed on the sealing surface of at least
one of the engagements bars can provide an effective
seal without channel leaks, regardless of the width of the
seal to be formed. Referring to Figures 26A to 26E, the
seal jaw 300 can include first and second engagement
bars 302, 304 each coupled to an actuator (not shown)
that actuates the engagements bars 302, 304 towards
and away from one another. During operation, the flexible
material, for example, the leading or trailing edges of a
flexible material, is received between the engagement
bars 302, 304, and the engagement bars are actuated
together to engage the flexible material and apply pres-
sure and optionally heat to impart a seal in the flexible
material.
[0075] One or both of the engagement bars 302, 304
can include one or more compressive bands 306 dis-
posed on the sealing surfaces of the engagement bars
302, 304. When one of the engagement bars includes a
compressive band, the compressive band is aligned with
the sealing surface of the other engagement bar, such
that the compressive band of one engagement bar is
aligned with the sealing surface of the opposed engage-
ment bar during the sealing operation. The sealing sur-
face of the engagement bar can be a flat sealing surface,
a ribbed sealing surface, or other textured surface. For
example, the sealing surface can be machined to include
channels and projections. The channels and projections
can provide a wavy surface, a zigzag surface, sinusoidal
surface, or any other shaped/textured surface. During
operation, the engagement bars are closed together such
that the flexible material disposed between the engage-
ment bars is engaged and compressed between the com-
pressive band and the sealing surface of the other en-
gagement bar. In embodiments in which the sealing sur-
face of the other engagement bar includes channels and
projections, the compressive band can be aligned, for
example, with a single projection of the sealing surface.
In other embodiments, the compressive band can have
width such that it is aligned to be contacted, through the
flexible material, by two or more projections of the sealing
surface of the other engagement bar. In various embod-
iments, both the engagement bars can include compres-
sive bands 306 disposed on the sealing surfaces thereof.
In such embodiments, the compressive bands can be
arranged such that upon closing of the engagement bars,
the compressive bands of one engagement bar are not
aligned with the compressive band of the opposed en-
gagement bar. As described above, the sealing surfaces
of the engagement bars can each include projections and
channels. The compressive bands of one engagement
bar can be aligned with one or more projections of the
opposed engagement bar in various embodiments. In a
thicker region of the seal zone, for example, the one or

more compressive bands are locally compressed to pro-
vide an increased compressive force in this region. In the
thinner region, the one or more compressive bands re-
main less compressed or uncompressed, which allows
the seal jaw to maintain contact between the seal bars
despite the presence of the thicker region. That’s, local
compressive of the compressive bands in the thicker re-
gion of the seal zone, while having the band in an un-
compressed or less compressed stat in the thinner re-
gion, prevents a gap between the engagement bars at
the transition between the thick and thin regions of the
seal zone, which in turn can prevent channel leaks. Ad-
ditionally, because sealing pressure can be locally in-
creased by the compressive nature of the compressive
bands, the overall seal pressure can be reduced, which
can reduce wear on the seal jaws.
[0076] As illustrated in Figures 26A to 26E, the engage-
ment bars can include machined channels for receiving
the compressive band. The machined channels can re-
tain the compressive band by friction forces. Placement
of the compressive bands in a machined channel can
facilitate replacement of the bands once they become
worn. For example, a machined channel formed in ac-
cordance with the Parker standard for dovetail grooves
can be used when the compressive band is an o-ring.
Other cross-sectional shapes for the machined channel
can be used depending on the type and shape of the
compressive band used. Other ways of attaching a com-
pressive band to the engagement bar are also contem-
plated herein, including, for example, the use of adhesive
to adhere the compressive band to the engagement bar.
Adhesive can be used with or without a machined chan-
nel. The use of one or more compressive bands can ex-
tend the overall life of the seal jaws by reducing the wear
on the sealing surfaces by allowing for reduced sealing
pressures to be used, and/or by localizing increased seal-
ing pressures on the compressive bands, themselves.
While the compressive bands may be subject to wear,
they can be easily and cost effectively replaced, leaving
the seal jaw structure with a longer life span.
[0077] The compressive band can be formed of any
compressive material, for example, an elastomer such
as silicon rubber. For example, the compressive band
can be an o-ring. A commercially available elastomer that
can be used can be Viton® Fluoroelastomer (DUPONT).
Other elastomeric materials can also be used as the com-
pressive bands. In various embodiments, the seal jaw
seals the flexible material by a heat seal. The elastomeric
material can be selected so as to withstand the temper-
ature necessary for imparting the heat seal. The com-
pressive band can have any suitable width and length.
For example, the compressive band can extend long the
length of the entire engagement bar or a portion of the
engagement bar. The engagement bar can include any
suitable number of compressive bands. For example, the
engagement bar can each include 1 to 10 compressive
bands, 1 to 8 compressive band, 2 to 6 compressive
bands, 3 to 5 compressive bands, and 4 to 8 compressive
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bands. Other suitable numbers of bands can include, for
example, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10. When an en-
gagement bar includes multiple compressive bands, the
bands can be spaced across the sealing surface in any
suitable manner. For example, in some embodiments,
as illustrated in Figures 26A to 26E, the seal jaw can
include a separator or knife 308 embedded in one of the
engagement bars, with the other engagement bar includ-
ing a receiving slot 310. As discussed above, one or both
of the engagement bars can include compressive bands.
The engagement bars can include the same or a different
number of compressive bands above and below the sep-
arator and receiving slot. The spacing and/or number of
compressive bands on the sealing surface of an engage-
ment bar can be used to define a shape or characteristic
to the seal. For example, the compressive bands and/or
machined channels can be used to form ridge features
in the seals.
[0078] While various embodiments have been de-
scribed above, the disclosure is not intended to be limited
thereto.

Claims

1. An apparatus (10) for forming a flexible package,
comprising:

a forming box (12) having a first end and an op-
positely disposed second end, wherein the form-
ing box (12) comprises first, second, and third
portions (14, 16, 18) that cooperate to define
first, second, third, and fourth walls of the form-
ing box (12), each extending between the first
and second ends, the first and second ends of
the first portion (14) defining first and second
mating surfaces (40, 42) of the first portion (14),
and the second and third portions (16, 18) each
comprising a third and fourth mating surfaces
(52, 64), respectively;
one or more forming box (12) actuators opera-
tively coupled to one or more of the first, second,
and third portions (14, 16, 18) of the forming box
(12) and configured to actuate the forming box
(12) between a first position for receiving a pack-
age, a second position for retaining a package,
and a third position for releasing the package,
wherein in the first position, forming box (12) is
actuated such that the first, second and third por-
tions (16, 18) are separated to allow the package
to be received within the forming box (12) but
prevent the package from passing through the
forming box (12), in the second position, the
forming box (12) is actuated to close the first,
second, and third portions (14, 16, 18) with the
third and fourth mating surfaces (52, 64) of the
second and third portions (16, 18), respectively,
in contact or substantially in contact with a re-

spective one of the first and second mating sur-
face of the first portion (14), such that a first sur-
face (38) of the first portion (14) and the mating
surfaces (40, 42, 52, 64) define a wall of the
forming box to retain the package, and in the
third position the forming box (12) is actuated to
separate the first, second, and third portions (14,
16, 18) to allow the package to exit the forming
box (12);
a first flap folding bar (20) disposed upstream
and adjacent the first end of the forming box (12),
wherein the package is received in the forming
box (12) such that a wall of the package located
at the first end of the forming box (12) has a seal
extending perpendicularly or substantially per-
pendicularly from the wall; and
one or more first flap folding bar (20) actuators
operatively coupled to the first flap folding bar
(20) and configured to actuate the first flap fold-
ing bar (20) in a direction substantially trans-
verse to a transport path of a flexible material
between a first position in which the first flap
folding bar (20) is disposed away from the form-
ing box (12) and a second position in which at
least a portion of the first flap folding bar (20) is
disposed over the first end of the forming box
(12).

2. The apparatus of claim 1, wherein:

the first portion (14) of the forming box (12) com-
prises a first substantially planar surface (38)
extending between the first and second ends,
the second portion (16) of the forming box (12)
comprises second and third substantially planar
surfaces (44, 46) joined together at a first corner
(48), and the third mating surface (52) is joined
to the third substantially planar surface (46) at
a second corner (50), the third mating surface
(52) having a complementary shape to a shape
of the first mating surface (40); and
the third portion (18) of the forming box (12) com-
prises fourth and fifth substantially planar sur-
faces (56, 58) joined together at a third corner
(60), and a fourth mating surface joined to the
fifth substantially planar surface (58) at a fourth
corner (62), the fourth mating surface (64) hav-
ing a complementary shape to a shape of the
second mating surface (42), wherein optionally
the first, second, third and fourth mating surfac-
es (40, 42, 52, 64) are angled.

3. The apparatus of claim 2, wherein the second and
third portions (16, 18) comprise fifth and sixth mating
surfaces (54,66) , respectively, the fifth and sixth
mating surfaces having complementary shapes, and
wherein the forming box (12) is actuated when in the
third position to separate the fifth and sixth mating

29 30 



EP 3 145 819 B1

17

5

10

15

20

25

30

35

40

45

50

55

surfaces such that the package can exit the forming
box (12) through the separation between the fifth and
sixth mating surfaces.

4. The apparatus of claim 2, wherein one or both of the
third substantially planar surface (46) and the fifth
substantially planar surface (58) includes at least
one ejector (102) extending from an end of the third
substantially planar surface (46) or fifth substantially
planar surface (58) disposed adjacent to the first sub-
stantially planar surface (38), and the at least one
ejector (102) being configured to engage the pack-
age and force the package out of the forming box
(12) when the forming box (12) is actuated to the
third position.

5. The apparatus of claim 4, wherein the first substan-
tially planar surface (38) of the first portion (14) in-
cludes at least one aperture to receive the at least
one ejector (102) when the forming box (12) is in the
second position.

6. The apparatus of claim 4 or 5, wherein the forming
box (12) comprises at least one ejector (102) pro-
jecting from the third surface and at least one ejector
(102) projecting from the fifth substantially planar
surface (58).

7. The apparatus (10) of any one of the preceding
claims further comprising a second flap folding bar
(22) disposed upstream of the first flap folding bar
(20) and one or more second flap folding bar (22)
actuators operatively coupled to the second flap fold-
ing bar (22) to actuate the second flap folding bar
(22) in a direction transverse to the transport path
between a first position in which the second flap fold-
ing bar (22) does not engage a package disposed in
the transport path, and a second position in which
the second flap folding bar (22) engages a flap por-
tion of a package disposed in the transport path.

8. The apparatus (10) of any one of the preceding
claims, wherein the first flap folding bar (20) actua-
tors further actuate the first flap folding bar (20) in a
direction parallel to the transport path, such that the
first flap folding bar (20) is actuated to the second
position in which at least a portion of the flap folding
bar is disposed over the first end of the forming box
(12) and shifted downstream toward the first end of
the forming box (12).

9. The apparatus (10) of any one of the preceding
claims, comprising a first forming box (12) actuator
operatively coupled to the second portion (16) and
a second forming box (12) actuator operatively cou-
pled to the third portion (18), wherein the forming
box (12) is actuated between the first, second, and
third positions by actuation of the second and third

portions (16, 18).

10. The apparatus (10) of any one of the preceding
claims, further comprising a volume adjuster (24) dis-
posed upstream of the first flap folding bar (20),
wherein the volume adjuster (24) comprises a tran-
sition box, a plate (26) disposed within an interior of
the transition box, and an actuator operatively cou-
pled to the plate (26) to actuate the plate (26) in a
direction transverse to the transport path.

11. The apparatus of claim 10, further comprising a
guide box disposed between the volume adjuster
(24) and the first flap folding bar (20).

12. The apparatus (10) of any one of the preceding
claims, further comprising a forming tube (2) dis-
posed upstream of the first flap folding bar (20) and
a pre-creasing device (76) disposed along a portion
of the forming tube (2), wherein the pre-creasing de-
vice (76) comprises a first plate (78) and a second
plate (80) disposed in facing relationship to the first
plate (78), wherein one of the first plate (78) or the
second plate (80) is disposed adjacent the forming
tube (2) and a pre-creaser actuator operatively cou-
pled to one or both of the first plate (78) and the
second plate (80) to actuate the first plate (78) and/or
the second plate (80) towards and engagement with
the other plate (26), wherein the first plate (78) com-
prises one or more projections (82) and the second
plate (80) comprises one or more apertures (88) for
receiving the one or more projections (82) when the
first and second plates (78,80) is actuated into en-
gagement with each other.

13. A method of making a flexible package via an appa-
ratus according to any of the preceding claims, com-
prising:

actuating first, second, and third portions (14,
16, 18) of a forming box (12) to a first position
for receiving a sealed package having a first seal
extending substantially perpendicularly from a
first panel of the sealed package, wherein in the
first potion the first, second, and third portions
(14, 16, 18) are separated to allow the package
to be received within the forming box (12) but
prevent the package from passing through the
forming box (12);
receiving a package in the forming box (12);
actuating the first, second, and third portions
(14, 16, 18) of the forming box (12) to a second
position in which the first, second, and third por-
tions (14, 16, 18) close with respective mating
surfaces of the first, second and third portions
(16, 18) in contact or substantially in contact with
one another to laterally engage the sealed pack-
age to retain the seal package;
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actuating a first flap folding bar (20) to fold the
first seal towards the sealed package such that
the first flap folding bar (20) engages the seal
and folds the seal over such that the seal is dis-
posed in substantially the same plane as the first
panel;
actuating the first, second, and third portions
(14, 16, 18) of the forming box (12) to a third
position in which the first, second, and third por-
tions (14, 16, 18) are separated to release the
package.

14. The method of claim 13, wherein the sealed package
further comprises a second seal extending from a
second panel of the sealed package substantially
perpendicularly from the sealed package, and the
method further comprises, before receiving the
sealed package in the forming box (12), actuating a
second flap folding bar (22) to engage the second
seal and fold the second seal toward the sealed
package such that the seal is disposed in substan-
tially the same plane as the second panel.

15. The method of claim 13 or 14, wherein actuating the
first flap folding bar (20) comprises moving the first
flap folding bar (20) in a direction parallel to the first
panel and optionally comprises moving the first flap
folding bar (20) downstream toward the first panel
after moving the first flap folding bar (20) in a direction
parallel to the first panel.

Patentansprüche

1. Vorrichtung (10) zum Formen einer flexiblen Verpa-
ckung, umfassend:

einen Formkasten (12) mit einem ersten Ende
und einem gegenüberliegend angeordneten
zweiten Ende, wobei der Formkasten (12) einen
ersten, zweiten und dritten Abschnitt (14, 16, 18)
aufweist, zusammenwirkend, um eine erste,
zweite, dritte und vierte Wand des Formkastens
(12) zu definieren, sich erstreckend jeweils zwi-
schen dem ersten und zweiten Ende, wobei das
erste und zweite Ende des ersten Abschnitts
(14) eine erste und zweite Kontaktfläche (40,
42) des ersten Abschnitts (14) definieren und
der zweite und dritte Abschnitt (16, 18) jeweils
eine dritte und vierte Kontaktfläche (52, 64) auf-
weisen;
einen oder mehrere Formkasten(12)-Stellglie-
der, operativ gekoppelt an einen oder mehrere
der ersten, zweiten und dritten Abschnitte (14,
16, 18) des Formkastens (12) und eingerichtet,
um den Formkasten (12) zwischen einer ersten
Position zum Aufnehmen einer Verpackung und
einer zweiten Position zum Halten einer Verpa-

ckung zu stellen, und einer dritten Position zum
Freigeben der Verpackung, wobei in der ersten
Position der Formkasten (12) so gestellt wird,
dass der erste, zweite und dritte Abschnitt (16,
18) getrennt werden, um die Verpackung in dem
Formkasten (12) aufnehmen zu können, aber
zu verhindern, dass die Verpackung durch den
Formkasten (12) hindurchgeht, in der zweiten
Position wird der Formkasten (12) so gestellt,
um den ersten, zweiten und dritten Abschnitt
(14, 16, 18) zu schließen, wobei die dritte und
vierte Kontaktfläche (52, 64) des zweiten und
dritten Abschnitts (16, 18) jeweils in Kontakt
oder wesentlich in Kontakt mit einer ersten oder
zweiten Kontaktfläche des ersten Abschnitts
(14) ist, so dass eine erste Oberfläche (38) des
ersten Abschnitts (14) und die Kontaktflächen
(40, 42, 52, 64) eine Wand des Formkastens
definieren, um die Packung zu halten, und in der
dritten Position wird der Formkasten (12) so ge-
stellt, um den ersten, zweiten und dritten Ab-
schnitt (14, 16, 18) zu trennen, um es der Ver-
packung zu ermöglichen, den Formkasten (12)
zu verlassen;
eine erste Klappenfaltstange (20), angeordnet
flussaufwärts und angrenzend an das erste En-
de des Formkastens (12), wobei die Verpa-
ckung in dem Formkasten (12) so aufgenom-
men wird, dass eine Wand der Verpackung, be-
findlich an dem ersten Ende des Formkastens
(12), eine Versiegelung aufweist, sich senkrecht
oder im Wesentlichen senkrecht von der Wand
erstreckend; und
einen oder mehrere erste Klappenfaltstan-
gen(20)-Stellglieder, operativ gekoppelt mit der
ersten Klappenfaltstange (20) und eingerichtet,
um die erste Klappenfaltstange (20) in einer
Richtung im Wesentlichen quer zu einem Trans-
portweg eines flexiblen Materials zwischen ei-
ner ersten Position, in der die erste Klappenfalt-
stange (20) von dem Formkasten (12) weg an-
geordnet ist, und einer zweiten Position, in der
mindestens ein Abschnitt der ersten Klappen-
faltstange (20) über dem ersten Ende des Form-
kastens (12) angeordnet ist, zu stellen.

2. Vorrichtung nach Anspruch 1, bei welcher:

der erste Abschnitt (14) des Formkastens (12)
eine erste im Wesentlichen ebene Oberfläche
(38) aufweist, sich erstreckend zwischen den
ersten und zweiten Enden,
der zweite Abschnitt (16) des Formkastens (12)
eine zweite und eine dritte im Wesentlichen ebe-
ne Oberfläche (44, 46) aufweist, verbunden mit-
einander an einer ersten Ecke (48), und die dritte
Kontaktfläche (52) mit der dritten im Wesentli-
chen ebenen Oberfläche (46) an einer zweiten
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Ecke (50) verbunden ist, wobei die dritte Kon-
taktfläche (52) eine komplementäre Form zu ei-
ner Form der ersten Kontaktfläche (40) aufweist;
und
der dritte Abschnitt (18) des Formkastens (12)
eine vierte und eine fünfte im Wesentlichen ebe-
ne Oberfläche (56, 58) aufweist, verbunden mit-
einander an einer dritten Ecke (60), und eine
vierte Kontaktfläche, verbunden mit der fünften
im Wesentlichen ebenen Oberfläche (58) an ei-
ner vierten Ecke (62), wobei die vierte Kontakt-
fläche (64) eine komplementäre Form zu einer
Form der zweiten Kontaktfläche (42) aufweist,
wobei optional die erste, zweite, dritte und vierte
Kontaktfläche (40, 42, 52, 64) abgewinkelt sind.

3. Vorrichtung nach Anspruch 2, bei welcher der zweite
und dritte Abschnitt (16, 18) jeweils eine fünfte und
sechste Kontaktfläche (54, 66) aufweist, wobei die
fünfte und sechste Kontaktfläche komplementäre
Formen haben, und wobei der Formkasten (12)
wenn in der dritten Position, gestellt wird, um die
fünfte und sechste Kontaktfläche zu trennen, so dass
die Verpackung den Formkasten (12) durch die
Trennung zwischen der fünften und sechsten Kon-
taktfläche verlassen kann.

4. Vorrichtung nach Anspruch 2, bei welcher eine oder
beide der dritten im Wesentlichen ebenen Oberflä-
che (46) und der fünften im Wesentlichen ebenen
Oberfläche (58) mindestens einen Auswerfer (102)
aufweisen, sich erstreckend von einem Ende der
dritten im Wesentlichen ebenen Oberfläche (46)
oder der fünften im Wesentlichen ebenen Oberflä-
che (58), angeordnet angrenzend an die erste im
Wesentlichen ebene Oberfläche (38), und wobei der
mindestens eine Auswerfer (102) eingerichtet ist, um
mit der Verpackung in Eingriff zu kommen und die
Verpackung aus dem Formkasten (12) zu drücken,
wenn der Formkasten (12) in die dritte Position ge-
stellt wird.

5. Vorrichtung nach Anspruch 4, bei welcher die erste
im Wesentlichen ebene Oberfläche (38) des ersten
Abschnitts (14) mindestens eine Öffnung zur Auf-
nahme des mindestens einen Auswerfers (102) auf-
weist, wenn sich der Formkasten (12) in der zweiten
Position befindet.

6. Vorrichtung nach Anspruch 4 oder 5, bei welcher der
Formkasten (12) mindestens einen Auswerfer (102),
vorstehend von der dritten Oberfläche, aufweist und
mindestens einen Auswerfer (102), vorstehend von
der fünften im Wesentlichen ebenen Oberfläche
(58).

7. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, ferner umfassend eine zweite Klappenfalt-

stange (22), angeordnet flussaufwärts der ersten
Klappenfaltstange (20), und ein oder mehrere Klap-
penfaltstangen(22)-Stellglieder operativ gekoppelt
an der zweiten Klappenfaltstange (22), um die zweite
Klappenfaltstange (22) in einer Richtung quer zu
dem Transportweg zwischen einer ersten Position,
in der die zweite Klappenfaltstange (22) nicht mit ei-
ner in dem Transportweg angeordneten Verpackung
in Eingriff steht, zu stellen, und einer zweiten Posi-
tion, in der die zweite Klappenfaltstange (22) in einen
Klappenabschnitt einer im Transportweg angeord-
neten Verpackung eingreift.

8. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, bei welcher die ersten Klappenfaltstan-
gen(20)-Stellglieder ferner die erste Klappenfalt-
stange (20) in einer Richtung parallel zum Transport-
weg stellen, so dass die erste Klappenfaltstange (20)
in die zweite Position gestellt wird, in der mindestens
ein Teil der Klappenfaltstange über dem ersten Ende
des Formkastens (12) angeordnet ist und flussab-
wärts zum ersten Ende des Formkastens (12) hin
verschoben wird.

9. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, umfassend ein erstes Formkas-
ten(12)-Stellglied, operativ gekoppelt mit dem zwei-
ten Abschnitt (16) und ein zweites Formkas-
ten(12)-Stellglied, operativ gekoppelt mit dem dritten
Abschnitt (18), wobei der Formkasten (12) zwischen
der ersten, zweiten und dritten Position durch Stellen
des zweiten und dritten Abschnitts (16, 5, 18) gestellt
wird.

10. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, ferner umfassend einen Volumeneinsteller
(24), angeordnet flussaufwärts der ersten Klappen-
faltstange (20), wobei der Volumeneinsteller (24) ei-
nen Übergangskasten, eine Platte (26), angeordnet
in einem Inneren des Übergangskastens, und ein
Stellglied, operativ gekoppelt mit der Platte (26), um
die Platte (26) in einer Richtung quer zum Transport-
weg zu stellen, umfasst.

11. Vorrichtung nach Anspruch 10, ferner umfassend ei-
nen Führungskasten, angeordnet zwischen dem Vo-
lumeneinsteller (24) und der ersten Klappenfaltstan-
ge (20).

12. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, ferner umfassend ein Formrohr (2), ange-
ordnet flussaufwärts der ersten Klappenfaltstange
(20) und eine Vorfaltvorrichtung (76), angeordnet
entlang eines Abschnitts des Formrohrs (2), wobei
die Vorfaltvorrichtung (76) eine erste Platte (78) und
eine zweite Platte (80), angeordnet in zugewandter
Beziehung zu der ersten Platte (78), umfasst, wobei
entweder die erste Platte (78) oder die zweite Platte
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(80) angrenzend an das Formrohr (2) angeordnet
ist, und ein Vorfaltvorrichtungs-Stellglied, operativ
gekoppelt mit entweder einer oder beiden der ersten
Platte (78) und der zweiten Platte (80), um die erste
Platte (78) und/oder die zweite Platte (80) zueinan-
der und in Eingriff mit der anderen zu stellen, wobei
die erste Platte (78) einen oder mehrere Vorsprünge
(82) umfasst und die zweite Platte (80) eine oder
mehrere Öffnungen (88) zur Aufnahme des einen
oder der mehreren Vorsprünge (82) umfasst, wenn
die erste und die zweite Platte (78, 80) in Eingriff
miteinander gestellt werden.

13. Verfahren zur Herstellung einer flexiblen Verpa-
ckung mittels einer Vorrichtung in Übereinstimmung
mit einem der vorstehenden Ansprüche, umfassend:

Stellen eines ersten, zweiten und dritten Ab-
schnitts (14, 16, 18) eines Formkastens (12) in
eine erste Position zur Aufnahme einer versie-
gelten Verpackung mit einer ersten Versiege-
lung, sich im Wesentlichen senkrecht von einer
ersten Tafel der versiegelten Verpackung er-
streckend, wobei bei dem ersten Abschnitt der
erste, zweite und dritte Abschnitt (14, 16, 18)
getrennt werden, um die Aufnahme der Verpa-
ckung in dem Formkasten (12) zu ermöglichen,
aber zu verhindern, dass die Verpackung durch
den Formkasten (12) hindurchgeht;
Aufnahme einer Verpackung in den Formkasten
(12);
Stellen des ersten, zweiten und dritten Ab-
schnitts (14, 16, 18) des Formkastens (12) in
eine zweite Position, in der sich der erste, zweite
und dritte Abschnitt (14, 16, 18) schließen, wo-
bei die jeweiligen Kontaktflächen des ersten,
zweiten und dritten Abschnitts (16, 18) in Kon-
takt oder wesentlich in Kontakt miteinander ste-
hen, um die versiegelte Verpackung seitlich in
Eingriff zu bringen, um die versiegelte Verpa-
ckung zu halten;
Stellen einer ersten Klappenfaltstange (20), um
die erste Versiegelung in Richtung auf die ver-
siegelte Verpackung zu falten, so dass die Ver-
siegelung mit der Versiegelung in Eingriff ist und
die Versiegelung so umgefaltet wird, dass die
Versiegelung im Wesentlichen in der gleichen
Ebene wie die erste Tafel angeordnet ist;
Stellen des ersten, zweiten und dritten Ab-
schnitts (14, 16, 18) des Formkastens (12) in
eine dritte Position, in der der erste, zweite und
dritte Abschnitt (14, 16, 18) getrennt sind, um
die Verpackung freizugeben.

14. Verfahren nach Anspruch 13, bei welchem die ver-
siegelte Verpackung ferner eine zweite Versiege-
lung umfasst, sich von einer zweiten Tafel der ver-
siegelten Verpackung im Wesentlichen senkrecht

von der versiegelten Verpackung aus erstreckend,
und das Verfahren ferner umfassend, vor dem Auf-
nehmen der versiegelten Verpackung in dem Form-
kasten (12), Stellen einer zweiten Klappenfaltstange
(22), um die zweite Versiegelung in Eingriff zu brin-
gen und die zweite Versiegelung in Richtung der ver-
siegelten Verpackung zu falten, so dass die Versie-
gelung im Wesentlichen in der gleichen Ebene wie
die zweite Tafel angeordnet ist.

15. Verfahren nach Anspruch 13 oder 14, bei welchem
das Stellen der ersten Klappenfaltstange (20) Bewe-
gen der ersten Klappenfaltstange (20) in einer Rich-
tung parallel zu der ersten Tafel umfasst und optional
Bewegen der ersten Klappenfaltstange (20) flussab-
wärts in Richtung der ersten Tafel umfasst, nachdem
die erste Klappenfaltstange (20) in einer Richtung
parallel zu der ersten Tafel bewegt wurde.

Revendications

1. Appareil (10) pour former un emballage souple,
comprenant :

une boîte de formation (12) ayant une première
extrémité et une deuxième extrémité disposée
de manière opposée, dans lequel la boîte de
formation (12) comprend des première, deuxiè-
me et troisième parties (14, 16, 18) qui coopè-
rent pour définir des première, deuxième, troi-
sième et quatrième parois de la boîte de forma-
tion (12), chacune s’étendant entre les première
et deuxième extrémités, les première et deuxiè-
me extrémités de la première partie (14) définis-
sant des première et deuxième surfaces d’ac-
couplement (40, 42) de la première partie (14),
et les deuxième et troisième parties (16, 18)
comprenant chacune des troisième et quatriè-
me surfaces d’accouplement (52, 64),
respectivement ;
un ou plusieurs actionneurs de boîte de forma-
tion (12) couplés fonctionnellement à une ou plu-
sieurs des première, deuxième et troisième par-
ties (14, 16, 18) de la boîte de formation (12) et
configurés pour actionner la boîte de formation
(12) entre une première position pour recevoir
un emballage, une deuxième position pour re-
tenir un emballage, et une troisième position
pour libérer l’emballage, dans lequel, dans la
première position, la boîte de formation (12) est
actionnée de sorte que les première, deuxième
et troisième parties (16, 18) soient séparées
pour permettre à l’emballage d’être reçu à l’in-
térieur de la boîte de formation (12) mais empê-
cher l’emballage de passer à travers la boîte de
formation (12), dans la deuxième position, la
boîte de formation (12) est actionnée pour fer-
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mer les première, deuxième et troisième parties
(14, 16, 18) avec les troisième et quatrième sur-
faces d’accouplement (52, 64) des deuxième et
troisième parties (16, 18), respectivement, en
contact ou sensiblement en contact avec l’une
respective parmi les première et deuxième sur-
faces d’accouplement de la première partie (14),
de sorte qu’une première surface (38) de la pre-
mière partie (14) et les surfaces d’accouplement
(40, 42, 52, 64) définissent une paroi de la boîte
de formation pour retenir l’emballage, et, dans
la troisième position, la boîte de formation (12)
est actionnée pour séparer les première,
deuxième et troisième parties (14, 16, 18) pour
permettre à l’emballage de sortir de la boîte de
formation (12) ;
une première barre de pliage de rabat (20) dis-
posée en amont et adjacente à la première ex-
trémité de la boîte de formation (12), dans lequel
l’emballage est reçu dans la boîte de formation
(12) de sorte qu’une paroi de l’emballage située
à la première extrémité de la boîte de formation
(12) ait un joint s’étendant perpendiculairement
ou sensiblement perpendiculairement à partir
de la paroi ; et
un ou plusieurs actionneurs de première barre
de pliage de rabat (20) couplés fonctionnelle-
ment à la première barre de pliage de rabat (20)
et configurés pour actionner la première barre
de pliage de rabat (20) dans une direction sen-
siblement transversale à un trajet de transport
d’un matériau souple entre une première posi-
tion dans laquelle la première barre de pliage
de rabat (20) est disposée à l’écart de la boîte
de formation (12) et une deuxième position dans
laquelle au moins une partie de la première bar-
re de pliage de rabat (20) est disposée au-des-
sus de la première extrémité de la boîte de for-
mation (12).

2. Appareil selon la revendication 1, dans lequel :

la première partie (14) de la boîte de formation
(12) comprend une première surface (38) sen-
siblement plane s’étendant entre les première
et deuxième extrémités,
la deuxième partie (16) de la boîte de formation
(12) comprend des deuxième et troisième sur-
faces (44, 46) sensiblement planes reliées en-
semble à un premier coin (48), et la troisième
surface d’accouplement (52) est reliée à la troi-
sième surface (46) sensiblement plane à un
deuxième coin (50), la troisième surface d’ac-
couplement (52) ayant une forme complémen-
taire d’une forme de la première surface d’ac-
couplement (40) ; et
la troisième partie (18) de la boîte de formation
(12) comprend des quatrième et cinquième sur-

faces (56, 58) sensiblement planes reliées en-
semble à un troisième coin (60), et une quatriè-
me surface d’accouplement reliée à la cinquiè-
me surface (58) sensiblement plane à un qua-
trième coin (62), la quatrième surface d’accou-
plement (64) ayant une forme complémentaire
d’une forme de la deuxième surface d’accouple-
ment (42),
dans lequel, facultativement, les première,
deuxième, troisième et quatrième surfaces d’ac-
couplement (40, 42, 52, 64) sont inclinées.

3. Appareil selon la revendication 2, dans lequel les
deuxième et troisième parties (16, 18) comprennent
des cinquième et sixième surfaces d’accouplement
(54, 66), respectivement, les cinquième et sixième
surfaces d’accouplement ayant des formes complé-
mentaires, et dans lequel la boîte de formation (12)
est actionnée lorsqu’elle est dans la troisième posi-
tion pour séparer les cinquième et sixième surfaces
d’accouplement de sorte que l’emballage puisse sor-
tir de la boîte de formation (12) par la séparation
entre les cinquième et sixième surfaces d’accouple-
ment.

4. Appareil selon la revendication 2, dans lequel l’une
parmi la troisième surface (46) sensiblement plane
et la cinquième surface (58) sensiblement plane, ou
les deux, comportent au moins un éjecteur (102)
s’étendant à partir d’une extrémité de la troisième
surface (46) sensiblement plane ou de la cinquième
surface (58) sensiblement plane disposée adjacente
à la première surface (38) sensiblement plane, et
l’au moins un éjecteur (102) étant configuré pour
mettre en prise l’emballage et forcer l’emballage hors
de la boîte de formation (12) lorsque la boîte de for-
mation (12) est actionnée vers la troisième position.

5. Appareil selon la revendication 4, dans lequel la pre-
mière surface (38) sensiblement plane de la premiè-
re partie (14) comporte au moins une ouverture pour
recevoir l’au moins un éjecteur (102) lorsque la boîte
de formation (12) est dans la deuxième position.

6. Appareil selon la revendication 4 ou 5, dans lequel
la boîte de formation (12) comprend au moins un
éjecteur (102) faisant saillie à partir de la troisième
surface et au moins un éjecteur (102) faisant saillie
à partir de la cinquième surface (58) sensiblement
plane.

7. Appareil (10) selon l’une quelconque des revendica-
tions précédentes comprenant en outre une deuxiè-
me barre de pliage de rabat (22) disposée en amont
de la première barre de pliage de rabat (20) et un ou
plusieurs actionneurs de deuxième barre de pliage
de rabat (22) couplés fonctionnellement à la deuxiè-
me barre de pliage de rabat (22) pour actionner la

39 40 



EP 3 145 819 B1

22

5

10

15

20

25

30

35

40

45

50

55

deuxième barre de pliage de rabat (22) dans une
direction transversale au trajet de transport entre une
première position dans laquelle la deuxième barre
de pliage de rabat (22) ne met pas en prise un em-
ballage disposé dans le trajet de transport, et une
deuxième position dans laquelle la deuxième barre
de pliage de rabat (22) met en prise une partie de
rabat d’un emballage disposé dans le trajet de trans-
port.

8. Appareil (10) selon l’une quelconque des revendica-
tions précédentes, dans lequel les actionneurs de
première barre de pliage de rabat (20) actionnent en
outre la première barre de pliage de rabat (20) dans
une direction parallèle au trajet de transport, de sorte
que la première barre de pliage de rabat (20) soit
actionnée vers la deuxième position dans laquelle
au moins une partie de la barre de pliage de rabat
est disposée au-dessus de la première extrémité de
la boîte de formation (12) et décalée en aval vers la
première extrémité de la boîte de formation (12).

9. Appareil (10) selon l’une quelconque des revendica-
tions précédentes, comprenant un premier action-
neur de boîte de formation (12) couplé fonctionnel-
lement à la deuxième partie (16) et un deuxième
actionneur de boîte de formation (12) couplé fonc-
tionnellement à la troisième partie (18), dans lequel
la boîte de formation (12) est actionnée entre les
première, deuxième et troisième positions par l’ac-
tionnement des deuxième et troisième parties (16,
18).

10. Appareil (10) selon l’une quelconque des revendica-
tions précédentes, comprenant en outre un dispositif
de réglage de volume (24) disposé en amont de la
première barre de pliage de rabat (20), dans lequel
le dispositif de réglage de volume (24) comprend
une boîte de transition, une plaque (26) disposée
dans un intérieur de la boîte de transition, et un ac-
tionneur couplé fonctionnellement à la plaque (26)
pour actionner la plaque (26) dans une direction
transversale au trajet de transport.

11. Appareil selon la revendication 10, comprenant en
outre une boîte de guidage disposée entre le dispo-
sitif de réglage de volume (24) et la première barre
de pliage de rabat (20).

12. Appareil (10) selon l’une quelconque des revendica-
tions précédentes, comprenant en outre un tube de
formation (2) disposé en amont de la première barre
de pliage de rabat (20) et un dispositif de pré-plissa-
ge (76) disposé le long d’une partie du tube de for-
mation (2), dans lequel le dispositif de pré-plissage
(76) comprend une première plaque (78) et une
deuxième plaque (80) disposée dans une relation
face à face avec la première plaque (78), dans lequel

l’une parmi la première plaque (78) ou la deuxième
plaque (80) est disposée adjacente au tube de for-
mation (2) et à un actionneur de pré-plisseur couplé
fonctionnellement à l’une parmi la première plaque
(78) et la deuxième plaque (80), ou aux deux, pour
actionner la première plaque (78) et/ou la deuxième
plaque (80) vers et en prise avec l’autre plaque (26),
dans lequel la première plaque (78) comprend une
ou plusieurs saillies (82) et la deuxième plaque (80)
comprend une ou plusieurs ouvertures (88) pour re-
cevoir les une ou plusieurs saillies (82) lorsque les
première et deuxième plaques (78, 80) sont action-
nées pour se mettre en prise l’une avec l’autre.

13. Procédé de fabrication d’un emballage souple via un
appareil selon l’une quelconque des revendications
précédentes, comprenant :

l’actionnement de première, deuxième et troi-
sième parties (14, 16, 18) d’une boîte de forma-
tion (12) vers une première position pour rece-
voir un emballage scellé ayant un premier joint
s’étendant sensiblement perpendiculairement à
partir d’un premier panneau de l’emballage scel-
lé, dans lequel, dans la première position, les
première, deuxième et troisième parties (14, 16,
18) sont séparées pour permettre à l’emballage
d’être reçu à l’intérieur de la boîte de formation
(12) mais empêcher l’emballage de passer à tra-
vers la boîte de formation (12) ;
la réception d’un emballage dans la boîte de for-
mation (12) ;
l’actionnement des première, deuxième et troi-
sième parties (14, 16, 18) de la boîte de forma-
tion (12) vers une deuxième position dans la-
quelle les première, deuxième et troisième par-
ties (14, 16, 18) se ferment, des surfaces d’ac-
couplement respectives des première, deuxiè-
me et troisième parties (16, 18) étant en contact
ou sensiblement en contact les unes avec les
autres pour mettre en prise latéralement l’em-
ballage scellé pour retenir le joint d’emballage ;
l’actionnement d’une première barre de pliage
de rabat (20) pour plier le premier joint vers l’em-
ballage scellé de sorte que la première barre de
pliage de rabat (20) mette en prise le joint et
replie le joint de sorte que le joint soit disposé
sensiblement dans le même plan que le premier
panneau ;
l’actionnement des première, deuxième et troi-
sième parties (14, 16, 18) de la boîte de forma-
tion (12) vers une troisième position dans laquel-
le les première, deuxième et troisième parties
(14, 16, 18) sont séparées pour libérer l’embal-
lage.

14. Procédé selon la revendication 13, dans lequel l’em-
ballage scellé comprend en outre un deuxième joint
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s’étendant à partir d’un deuxième panneau de l’em-
ballage scellé sensiblement perpendiculairement à
partir de l’emballage scellé, et le procédé comprend
en outre, avant la réception de l’emballage scellé
dans la boîte de formation (12), l’actionnement d’une
deuxième barre de pliage de rabat (22) pour mettre
en prise le deuxième joint et plier le deuxième joint
vers l’emballage scellé de sorte que le joint soit dis-
posé sensiblement dans le même plan que le deuxiè-
me panneau.

15. Procédé selon la revendication 13 ou 14, dans lequel
l’actionnement de la première barre de pliage de ra-
bat (20) comprend le déplacement de la première
barre de pliage de rabat (20) dans une direction pa-
rallèle au premier panneau et, facultativement, com-
prend le déplacement de la première barre de pliage
de rabat (20) en aval vers le premier panneau après
le déplacement de la première barre de pliage de
rabat (20) dans une direction parallèle au premier
panneau.
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