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(57) The invention provides an apparatus for closing
a package comprising a top-loaded carton having upper
sealing panels (30, 32). The apparatus comprises a
moveable holding means (114; 216a, 216b) for support-
ing and moving the package; at least two formers (110,
106a, 106b; 230a, 230b) and a cover flap (35) closing
mechanism. The moveable holding means (114; 216a,
216b) being deployable to position the package between
the at least two formers (110, 106a, 106b; 230a, 230b)

FIGURE 16

Apparatus for and method of making a package

and the package and atleast two formers being moveable
relative to one another to manipulate the upper sealing
panels (30, 32) from an open position wherein the upper
sealing panels (30, 32) are spaced apart to a sealed po-
sition wherein the upper sealing panels (30, 32) are in a
contacting position. The closing mechanism operable to
secure the package in said sealed position thereby to
complete the formation of the package and the holding
means being of sufficient height to provide support to a
flexible container held within the package.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to an apparatus for con-
structing a package. More specifically, but not exclusive-
ly, the invention relates an apparatus for and method of
finishing the construction of a package comprising a pri-
mary container and a carton.

BACKGROUND OF THE INVENTION

[0002] In the field of packaging it is often required to
provide packages that are flexible and difficult to handle
or that protect fragile, delicate and/or expensive items to
ensure that such items are not spoiled or damaged prior
to being sold to or used by a consumer. In addition to the
requirement for protective packaging, it is also required
to provide features that enable the consumer to open the
secure and protective package without damaging the
contents and without a great deal of strenuous effort.
[0003] Itis also required that such packages made of
flexible material or containing easily damaged goods can
be constructed quickly and efficiently without being dam-
aged. Hand construction of carton is slow and costly;
automated packaging processes which allow for a high
throughput of completed cartons can cause damage to
delicate and fragile articles. It is therefore desirable to
have a machine that can automate the packaging of del-
icate and/or flexible articles and cartons containing them,
suitable for handling delicate and/or fragile items. The
presentinvention seeks to provide a beneficial apparatus
compared to the prior art by providing an apparatus for
constructing a carton and package containing delicate
items.

SUMMARY OF INVENTION

[0004] According to a first aspect, the invention pro-
vides an apparatus for closing a package comprising a
moveable holding means for supporting and moving the
package; at least two moveable formers and a closing
mechanism, the at least two formers being moveable rel-
ative to one another from an open position, wherein the
moveable holding means can be deployed to position the
package between the formers and hold the package sta-
tionery therebetween and a closed position wherein the
formers act on the package to manipulate the package
into a closed position, the closing mechanism operable
to secure the package in said closed position thereby to
complete the formation of a closed package.

[0005] Preferably there comprises two moveable form-
ers and said moveable formers are coupled to acommon
guide track which controls the direction of relative move-
ment between the formers.

Optionally, one of said formers and said closing mecha-
nism are coupled together and thereby moveable as a
single unit along said common guide track.
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Preferably an edge of one or each of said formers is align-
able with a pre-marked crease or fold line of a package
to be closed.

Optionally a lower 'T’-shaped edge portion of one of said
formers is structured and arranged to mate with an upper
edge portion of another of said formers such that a portion
of a package sandwiched therebetween is caused to fold.
Preferably said moveable holding means is structured
and arranged to provide support to the package to retain
the package substantially stationery during the process-
ing effected by said formers.

Optionally the holding means is of sufficient height to
provide support to a flexible container held within the
package.

Preferably the closing mechanism comprises a pivotal
portion operable to cause downward folding of a portion
of the package for closing the package.

Optionally the pivotal portion is 'L’ shaped and an axle
through the corner portion of the L’ shaped pivotal portion
couples the pivotal portion to said former.

Preferably the holding means and formers are operable
together to support and hold the package in three dimen-
sions.

A second aspect of the invention provides a method of
closing a part-formed package comprising:

(i) placing a part-formed package within a moveable
holding means for supporting and moving the pack-
age;

(ii) positioning the package between the at least two
formers;

(iii) moving the at least two formers relative to one
another from an open position, to a closed position
wherein the formers act on the package to manipu-
late the package into a closed position; and

(iv) using a closing mechanism to secure the pack-
age in said closed position thereby completing the
formation of a closed package.

[0006] A further aspect of the invention provides an
apparatus for closing a package, the apparatus compris-
ing a moveable holding means for supporting a package
at a first location thereof and forming means for acting
upon said package at a second location spaced from said
first location, said moveable holding means operable to
transfer the package in an open condition to said forming
means, the forming means comprising at least two guid-
ing members for bringing together upper portions of the
package.

[0007] According to yet a further aspect, the invention
provides an apparatus for closing a package comprising
a top-loaded carton having upper sealing panels, the ap-
paratus comprising a moveable holding means for sup-
porting and moving the package; at least two formers
and a cover flap closing mechanism, the moveable hold-
ing means being deployable to position the package be-
tween the at least two formers and the package and at
least two formers being moveable relative to one another
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to manipulate the upper sealing panels from an open
position wherein the upper sealing panels are spaced
apart to a sealed position wherein the upper sealing pan-
els are in a contacting position, the closing mechanism
operable to secure the package in said sealed position
thereby to complete the formation of the package, the
holding means being of sufficient height to provide sup-
port to a flexible container held within the package.
Preferably, an edge of one or each of said formers is
alignable with a pre-marked crease or fold line of the
carton being closed.

Preferably, the moveable holding means comprises a
pair of lugs disposed on a conveyor means, said lugs
being shaped in complimentary fashion to the shape of
a lower portion of the package for supporting the package
and where one or both of said lugs is of sufficient height
to provide support to a flexible container held within the
package.

Preferably, a gluing mechanism (G1) is disposed proxi-
mate said at least two formers for applying glue to one
or both of the sealing panels (30, 32) such that in the
contacting position, the sealing panels (30, 32) are ad-
hered directly together or are adhered to an adjacent
portion of the flexible container.

Preferably, the at least two formers comprise two static
guides having progressively reduced spacing such that
as the movable holding means conveys the package be-
tween the two static guides, the relative movement ther-
ebetween reduces the spacing between the sealing pan-
els of the package and brings the sealing panels into a
contacting position.

Alternatively, there comprises two moveable formers and
the moveable holding means is positionable between
said two formers to hold the package stationary therebe-
tween and said two formers are coupled to a common
guide track which controls the direction of relative move-
ment between the formers. Optionally, one of said form-
ers and said closing mechanism are coupled together
and thereby moveable as a single unit along said com-
mon guide track. Optionally, alower T’-shaped edge por-
tion of one of said formers is structured and arranged to
mate with an upper edge portion of another of said form-
ers such that a portion of a package sandwiched there-
between is caused to fold.

Apparatus according to any of the six immediately pre-
ceding paragraphs wherein the closing mechanism com-
prises a pair of static guides (206a, 206b) shaped and
positioned to cause downward folding of a cover flap (34)
of the package for closing the package as the movable
holding means (216a, 216b) conveys the package along-
side said static guides (206a, 206b). Preferably there
comprises a glue applicator (G2) proximate to said clos-
ing mechanism for applying glue to the cover flap (34)
and wherein said cover flap (34) contacts the static guide
closest to the glue applicator.

Alternatively the closing mechanism comprises a pivotal
portion operable to cause downward folding of a cover
flap of the package for closing the package. Optionally,
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the pivotal portion is 'L’ shaped and an axle through the
corner portion of the 'L’ shaped pivotal portion couples
the pivotal portion to said former.

[0008] According to yet a further aspect, the invention
provides a method of closing a part-formed package
comprising a top-loaded carton having upper sealing
panels, the method comprising:

(i) placing a part-formed package within a moveable
holding means for supporting and moving the pack-
age;

(ii) positioning the package between the at least two
formers;

(iii) moving the package and the at least two formers
relative to one another to manipulate the upper seal-
ing panels from an open position wherein the upper
sealing panels are spaced apart to a sealed position
wherein the upper sealing panels are in a contacting
position; and

(iv) using a closing mechanism to secure a cover
flap of the package in a closed position thereby com-
pleting the formation of a closed package.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] An exemplary embodiment of the invention will

now be described with reference to the accompanying
drawings, in which:

Fig. 1 shows a plan view of a blank for forming
a carton;

Fig. 2A shows a package comprising a carton
formed from the blank of figure 1 and a
secondary container;

Fig. 2B lllustrates a secondary container;

Fig. 3 illustrates the package of Figure 2A be-
ing opened;

Fig. 4 illustrates the package of Figure 2A be-
ing opened;

Fig. 5 illustrates a first step in the opening of
the secondary container using an open-
ing mechanism of the carton;

Fig. 6 illustrates a second step in the opening
of the secondary container using an
opening mechanism of the carton;

Fig. 7 contains afurther illustration of a second
step in the opening of the secondary
container using the carton;

Fig. 8 shows the secondary container having

been opened;
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Fig. 9 contains a further illustration of the sec-
ondary container having been opened;

Fig. 10 contains a further illustration of the sec-
ondary container having been opened;

Fig. 11 shows a step in the reclosing of the pack-
age;

Fig. 12 shows the reclosed package;

Fig. 13 shows a front view of a sub-assembly of
a packaging line;

Figs. 14 - 17  illustrate the sub-assembly of Fig 13 and
show a package being processed by the
sub-assembly at different progressive
stages of construction;

Fig. 18 shows schematically a packaging line
according to a further aspect of the in-
vention;

Fig. 19 shows an enlarged view of a first gluing
station the packaging line shown in Fig-
ure 18; and

Fig. 20 shows an enlarged view of a second glu-

ing station of the packaging line shown
in Figure 18.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0010] To facilitate the description of a method of and
apparatus for constructing a package according to the
present invention, an exemplary package will first be de-
scribed with reference to Figures 1 - 12 of the accompa-
nying drawings. It will be understood that the package
described herein is an example only of a type of package
that the apparatus of the present invention is capable of
constructing and as such represents a non-limiting ex-
ample for the purposes of illustration and explanation.
[0011] Figure 1 shows a blank 10 which is foldable to
form a carton for containing a secondary container 8 (see
Figure 2B). A package 6 comprising the carton and sec-
ondary container 8 is shown in Figure 2A. Referring to
Figure 1, the blank 10 is formed of paperboard; any suit-
able foldable sheet material can be used to form the blank
10.

[0012] The blank 10 is foldable into a partially-formed
flat folded carton (not shown) that is provided to a con-
verting plant where the partially-formed flat folded carton
is erected into an open form; loaded with the secondary
container 8 and closed to form the finished package 6
shown in Figure 2A. Further detail regarding the lay-out
of blank 10 and the specific constructional steps required
to assemble blank 10 into a carton are provided below.
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[0013] Referring to Figure 1, the blank 10 comprises
the following series of panels: a back panel 12; first bot-
tom closure panel 20; first side panel 14; front panel 16;
cover flap 35; second bottom closure panel 24; second
side panel 18; glue flap 104 and closure panels 22, 26.
The main panels of the blank 10 are connected along
fold lines (depicted in Figure 1 by dashed lines) 40, 44,
50, 62, 64, 66, 72, 74/76 and 78/80.

[0014] In addition to the main panels a second panel
32 is hinged to the back panel 12 along fold lines 38. In
this embodiment fold line 38 comprises an interrupted
series of cut lines to enable the second panel 32 to be
foldable in a 360° rotation.

[0015] Optionally, the cover flap 35 comprises: a first
panel 30; engaging tab 37 and pull tab 36. The cover flap
35 is hinged by fold line 62 to front panel 16. First panel
30 is also hinged by fold line 60 to portion 34 of the cover
flap. Portion 28 of the cover flap is provided with angled
lines of demarcation or fold lines 56 and 54. These angled
lines of demarcation 56, 54 converge at cutline 58. Cut-
line 58 defines the engaging tab 37 or first part of a locking
mechanism 37. Cutline 58 terminates at each end in an
arcuate cut 102 which curves oppositely to the main por-
tion of cutline 58. The front panel 12 comprises a bonding
region 90 defined by a half-depth cut line 88; a second
part of alocking mechanism 84 is provided by an aperture
84 defined by cutline 86 and nick cuts 92 disposed at
both upper edges of aperture 84.

[0016] Also shown on the blank 10 are areas of paper-
board which are provided varnish free. The illustrated
blank 10 is formed from a coated material and the coated
side enables for the printing of graphics. The varnish-free
patches 98 and 100 are prepared in this manner so that
upon assembling the blank 10 into a carton, glue, adhe-
sive or other bonding means can be applied to these
areas and a secure bond will be achieved. In the illustra-
tion of blank 10 in Figure 1, the varnish free areas are
depicted by cross-hatching. The blank 10 shown in figure
1 is "varnished side" or "coated side" facing out and
shows areas where preferably adhesive, glue or other
bonding means is applied onto the opposite, non-coated,
side of the blank 10 during the construction of the blank
10 into a carton. These gluing areas 94, 96 are depicted
by diagonal lines.

[0017] Inorderthatthe blank 10 canbe partassembled
and then shipped in a flat-form, crease lines 42, 46, 48,
68, 70 are provided. In providing these lines, the blank
10 can be part-formed and then transported in an efficient
manner to a converting plant where apparatus of the
present invention is used to complete the construction of
such a carton or a similar carton.

[0018] To construct the blank 10 into a part formed
carton, the blank 10 is reversed such that the "non-var-
nished side" of the blank 10 is facing outwards. First bot-
tom closure panel 20 is folded upwardly about fold line
40 into face contacting relationship with back panel 12.
Simultaneously or subsequently glue panel 106 is folded
about fold line 42 into overlapping relationship with first
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bottom closure panel 20. Fold line 42 preferably compris-
es an alternating cut - crease line arrangement. Closure
panels 22, 26 and second bottom closure panel 24 are
also folded upwardly about respective fold lines 74/76,
78/80 and 64 into flat face contacting relationship with
the respective side panel 14, 18 and back panel 16. Glue
flap 104, together with half of closure panel 26 is then
folded aboutfold lines 68/70 into overlapping relationship
with the other half of closure panel 26 and a portion of
back panel 16. Glue is then applied optionally in the con-
figurations 94 and 96 as shown.

[0019] Preferably, the back panel 16 together with half
of first side panel 14 and the folded second side panel
18 is then folded about crease line 46/48 such that cross-
hatched (non-varnished) portions 100, 98 of the glue flap
104 and second bottom closure panel 24 are overlaid
onto glued areas 94 and 96 respectively.

[0020] Preferably the above described steps of con-
struction can be performed in a straight line machine
where rotation of the blank 10 during construction is not
required. However, it will be understood by one skilled in
the art upon reading the foregoing that the above se-
quence of folding and gluing operations is optional and
construction of a carton from the blank 10 may be
achieved in a number of ways.

[0021] The flat-formed partially constructed carton
formed after performing the above described steps is
then supplied to another packaging line such as that to
be described, wherein the carton is opened. Optionally,
the partially constructed carton is opened by bringing to-
gether the creased portions 46 and 68 of first and second
side panels 14 and 18. This results in the automatic set-
up of a composite base wall 20, 24, 22, and 26. As the
composite base wall 20, 24, 22, 26 is formed, the front
panel 12 and back panel 16 are spaced apart. The upper
portion of the carton is thereby ready to receive a sec-
ondary container 8.

[0022] Inthe present example, the secondary contain-
er 8 is a sachet or pouch, containing articles such as
truffles. The secondary container 8 is shown in Figure
2B. First and second portions S1, S2 are joined together
by a seal S. Additionally; the secondary container com-
prises a closed base portion and sides adjoining the first
and second portions S1, S2. It will be understood that
such a secondary container 8 is likely to be flexible, non
rigid and intended for containing delicate, soft or easily
damaged articles that need to be well sealed within the
secondary container 8. Once the articles are retained,
the secondary container needs to be handled carefully
to avoid damaging or spoiling of the goods contained
therein. In this embodiment, the secondary container 8
is formed from a foil lined sheet material. The secondary
container 8 (illustrated in an opened position in Figure
10) may be formed by sealing both ends of a cylindrical
shaped portion of foil lined sheet material. At least one
end of the secondary container is sealed by bonding to-
gether first and second portions S1, S2, which portions
extend (upwardly) beyond the plane of the seal S.
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[0023] The sealed secondary container 8 or sachet
may be assembled loaded and sealed in a separate proc-
ess. Alternatively, the construction of the secondary con-
tainer 8; its loading and sealing may be performed in the
same processing machine as that to be described. Op-
tionally the sealed secondary container 8 is loaded
through the top, open end of the carton, between the front
and back panels 12, 16. The secondary container is then
disposed within the carton and the secondary container
8 rests on the composite bottom wall 20, 22, 24, 26. As
an entirely optional feature of the illustrated example, the
weight of the secondary container 8 can be used to main-
tain the composite bottom wall 20, 22, 24, 26 in a flat-set
up condition, in which lower ends of the front and back
panels 12, 16 are fixedly spaced apart.

[0024] The seal S of the secondary container 8 is
shown in Figure 6. The first and second portions S1, S2
of the secondary container 8 that extend beyond the seal
are denoted by S1 and S2 (see Figure 8). In one embod-
iment the first and second portions S1, S2 are bonded
to the first and second panels 30, 32. This bonding step
preferably is performed after the secondary container 8
has beenloaded and sealed and placed within the carton.
Bonding first portion S1 to first panel 30 and bonding
second portion S2 to second panel 32 is optional, though
preferable. By bonding the secondary package above
the seal S to the carton in this way, the first and second
panels 30, 32 reinforce the secondary package in a re-
gion of focussed stress when the secondary package is
being manipulated to break the seal, by pulling the first
and second portions S1, S2 apart. Nevertheless, even
without bonding the first and second portions S1, S2 to
the first and second panels 30, 32, the first and second
panels 30, 32 provide a more resilient and less flexible
grasping point and provide reinforcement to the first and
second portions S1, S2 of the foil secondary container 8.
[0025] Once the first and second portions S1, S2 have
been bonded to the first and second panels 30, 32, or
simply overlaid therewith, the construction of package 6
can be completed. The construction is completed by
bringing together the first and second panels 30, 32 (and
thus sandwiching the first and second portions S1, S2,
there between); applying glue to bonding region 90 or to
the cover flap 35 and then folding the cover flap 35 and
second panel 32 about fold lines 62 and 38 respectively.
The second panel 32 is thereby disposed in face con-
tacting relationship with the front panel 16 and the cover
flap 35 is thereby disposed in face contacting relationship
with, and bonded to, the front panel 16. The completed
package 6 is shown in Figure 2A.

[0026] The package 6 is opened by breaking the bond
between coverflap 35 and bonding region 90. Tofacilitate
this, pull tab 36, defined by arcuate crease line 52 is op-
tionally provided. The pull tab 36 can be grasped and
used to lift the cover flap 35 away from the front panel
12. Additionally, the bonding region 90 by being defined
by a half-depth cut 88 is weakened and the when the
cover flap 35 is lifted, the fibre bond of the paperboard
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in the bonding region fails before the adhesive bond be-
tween the cover flap and bonding region 90 does. The
half-depth cut 88 enables the fibre bond of the paper-
board to break and the cover flap 35 is then foldable
about fold line 62 to open the package 6. By providing
the optionally weakened arrangement 88, the fibre-bond
is encouraged to break without the cover flap 35 tearing,
breaking or being damaged in any other way which would
prevent it being used for re-closing the carton.

[0027] The opened package is shown in Figures 3 and
4. It can be seen that where the fibre bond of the paper-
board has broken in the bonding region 90, paperboard
has been removed from the bonding region 90 and can
be seen attached to the cover flap 35. (The bonding re-
gion 90 defined by half-depth cut line 88 is optional and
alternatively in other embodiments a weaker adhesive
bond may be used which will break before the fibre bond
of the paperboard). Other securing means for attaching
the cover flap 35 to the front panel 12 which can then be
broken without reducing the usefulness of the cover flap
35 for re-closing the carton can be used.

[0028] Once the package 6 has been opened, the cut-
out defined by arcuate cut 82 (see Figure 4) can be used
to separate the second panel 32 and first panel 30. Re-
ferring now to figures 5 - 8 the method of opening the
secondary container using the cartonisillustrated. A con-
sumer grips first panel 30 and first portion S1 with a first
hand H1 and simultaneously grips second panel 32 and
second portion S2 using a second hand H2. Fold lines
38 and 62 are substantially parallel or aligned with the
seal S. By pulling apart the first and second panels 30,
32, the seal S can be cleanly broken and the secondary
container 8 opened, as shown in Figures 8 - 10. The
opening O created by breaking the seal S is shown in
Figure 9.

[0029] Thefirstand second panels 30, 32 together with
the body of the carton, provide reinforcement and a guide
to encourage the seal S to break cleanly. Ripping or tear-
ing of the secondary package in an undesirable manner,
that could result in the spilling of articles for example truf-
fles from the secondary container 8, is avoided or at least
mitigated by the carton controlling the distribution of the
pulling forces applied to the secondary container 8. Ad-
ditionally the crease lines 38 and 62 by being substan-
tially parallel to the seal S serve to prevent the forces
applied to break the seal S from being dissipated past
the seal S and serve to concentrate the applied pulling
forces onto the seal S itself.

[0030] A second optional aspect of this exemplary
package is a reclosing mechanism that may provide a
sufficiently tight re-seal to minimise perishing of the con-
tents. Firstly, the first and second portions S1, S2 of the
secondary container are sandwiched between the first
and second panels 30, 32 (see Figure 11) and then the
cover flap and second panel 32 are folded into face con-
tacting relationship with the front panel 16. The angled
lines of demarcation 56, 54 can then be deployed to ma-
nipulate the first part of a locking mechanism, in this il-

10

15

20

25

30

35

40

45

50

55

lustration, locking tab 37, (defined by cutline 58) into en-
gagementwith the second part of the locking mechanism,
(in this illustration aperture 84 and nick cuts 92) thereby
engaging and locking together the cover panel 35 with
the front panel 16. The re-closed package 6 is shown in
Figure 12.

[0031] Reference is now made to Figures 13-16
wherein a first exemplary apparatus for constructing a
package such as the aforedescribed package 6 is shown.
It will be understood upon reading the foregoing that the
apparatus described may be used to construct carton
packages having alternative construction to that shown
in Figures 1 - 12. Additionally it will be understood that
the apparatus shown represents one exemplary embod-
iment of the present invention and does not therefore
represent an exhaustive description of all ways the ap-
paratus of the present invention can be implemented.
[0032] The apparatus 100 is shown in Figure 13. The
apparatus comprises a holding means 114 which com-
prises front supporting portions 116a/116b, each option-
ally provided to support the package being assembled
by the apparatus 100. The shape and structure of the
holding means 114 is in other embodiments different to
that shown here and is constructed to provide sufficient
support to the opened package and preferably a flexible
secondary container 8. As such a taller and/or more flex-
ible secondary container 8 may require a holding means
114 of greater height than that illustrated here in order
that a greater support is provided. Additionally, the hold-
ing means is constructed such that it does not interfere
(by catching or engaging for example) with the rest of the
apparatus 100.

[0033] The holding means 114 is moveable along a
track or conveyor means in direction X. In the illustrated
embodiment, the carton is supplied to the apparatus
(which apparatus may be a subassembly forming part of
a larger packaging line) in an opened condition and with
sealed secondary container 8 already disposed therein.
In other embodiments of the invention the apparatus has
a secondary container sealing and/or filling means for
filing and/or sealing the secondary container in conjunc-
tion with the closing and sealing of the carton.

[0034] Apparatus 100 comprises closing means 1023;
102b. Closing means 102a; 102b are slidably mounted
to mount 104. Itis preferably for the closing means 102a;
102b to be mounted to the same mount 104 to ensure
that when moving relative to one another their travel is
directed along the same path. In this way it is ensured
that the closing means 102a; 102b will meet one another
for closing the carton. The mount 104 is preferably cou-
pled to a housing 112 which supports the mount 104.
Rotating members 106a; 106b are coupled to closing
means 102a and a static guide 110 or fold support means
110 is coupled to closing means 102b by means of a
mounting member 122. The rotating members 106a;
106b are pivotally mounted to axle or pin 108 and pref-
erably are coupled to guiding portions 120, 118 which as
well as coupling the rotating members to the closing
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means 102a; form part of a support for the rotating mem-
bers 106a; 106b and also are shaped and sized to act
as guide for the carton/package when disposed in or on
the moveable housing means 114 and disposed between
the rotating members 106a; 106b and static guide 110
or fold support means 110. In this way alignment of the
carton/package with the rotating means 106a; 106b, and
static guide is ensured before further processing on the
carton/package is performed.

[0035] Inthe presentexample, before the carton/pack-
age is moved between the closing means 102a; 102b
and aligned, the carton package is moved past a hot glue
or other adhesive mechanism as is known in the art. This
gluing mechanism is utilised to apply glue to the front
wall 12 of the carton (depicted by two spots in Figures
13 and 14).

[0036] The operation of the static guide 110 and rotat-
ing members 106a; 106b on the carton/package requires
that there is sufficient space for the carton/package to be
received between the closing means 102a; 102b, and
between the rotating member 106a; 106b and the static
guide 110 and supporting member 122. This is illustrated
more clearly by Figure 14 wherein the holding means
114 has been conveyed along the direction X, beneath
the closing means 102a; 102b to a position wherein the
opened package is disposed between guiding portions
120, 118 and between the rotating members 106a; 106b
and the static guide 110. The holding means 114 is then
stopped during the closing and sealing process.

[0037] Preferably the position of the static guide 110;
guiding portions 120, 118; and rotating members 1063;
106b is adjustable such that these components of the
apparatus 100 can be moved into a position wherein they
are properly aligned with the carton/package. In this way,
different sized packages may be accommodated by the
apparatus 100 and also accurate folding for closing of
the carton/package is achievable.

[0038] Then the closing means 102a; 102b are moved
relatively toward one another and in doing so, the static
guide 110 is brought towards the rotating members 106a;
106b and guiding portions 118, 120. The opened carton/
package is sandwiched therebetween as shownin Figure
5. Preferably glue and/or other adhesive means is ap-
plied to the carton front wall at a position beneath the
static guide 110 so that the static guide remains clean
and free from adhesive which could affect its operation.
[0039] Inthe present example, an upper edge of static
guide 110 is aligned with fold line 38 of the carton front
wall 12 and similarly an upper edge of guiding portions
118, 120 is aligned with fold line 62 of the back panel 16.
The static guide 110is sized in depth approximately equal
to the depth of first panel 30 of the carton 6. In another
embodiment (not illustrated), the lower edge of the static
guide 110 is tapered such that one end of the static guide
110is narrower to facilitate its withdrawal from the carton,
once the cover flap 35 and first and second panels 30,
32 have been folded to deal the carton.

[0040] The rotating members 106a; 106b are operated
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simultaneously and are pivoted about pin 108 to come
into contact with and fold downwardly portion 34 of the
cover flap 35 and first panel 30. The rotating members
106a; 106b are right angle shaped and the pin 108 is
coupledtotherotatingmembers 106a; 106b at this corner
jointsuch that a foot portion of the rotating member 106a;
106b is brought into contact with the cover flap 35 and
is rotated in direction Z (see Figure 16) until the cover
flap 35 is disposed in flat face contacting relationship and
is adhered to front wall 12.

[0041] With reference to Figure 17 it will be seen that
the rotating members 106a; 106b are mounted on an
optional 'T’-shaped bar. This 'T’-shaped bar or former is
shaped to help form the carton package into is final con-
struction. The static guide 110 preferably fits against the
"T’-shaped portion to assist the cover flap 35 folding ac-
curately along fold line 62 such that when the rotating
members 106a;106b are caused to act on the first panel
30 and portion 34 of the cover flap 35, the cover flap 35
is accurately folded. Additionally, the guiding portions
118, 120; 'T’-shaped former; and static guide 110 support
the carton package during the rotation of the rotating
members 106a, 106b such that the fragile, flexible and/or
delicate contents of the secondary container 8 are pro-
tected during the closure of the carton.

[0042] After the carton cover flap 35 has been folded
and securely closed, the rotating members are lifted and
the closing means 102a moved, by relative movement,
in direction Y1 as shown in Figure 17. The guiding por-
tions 118, 120 and 'T;-shaped former are withdrawn from
the packages. The holding means 114 is again moved
in direction X and in doing so the carton is moved off the
static guide 110. Once the completed package has been
extracted from the closing subassembly; the closing
means 102b is moved in direction Y2 (see Figure 17) and
the subassembly 100 is ready to receive a subsequent
package for closing.

[0043] It will be appreciated that the subassembly 100
described represents one exemplary format of a compo-
nent comprised within a packaging line that may also
attend to the following optional steps that are not pre-
sented in any specific order.

1. Supply of carton blanks 10 and secondary con-
tainer wrappers 8;

2. Preparation of pre-glued carton blanks;

3. Filling and sealing of secondary container wrap-
pers 8;

4. Adhesion of optional upper sealing portions to car-
ton;

5. Insertion of secondary container wrappers 8 into
cartons;

6. Closing of cartons.
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[0044] A second embodiment of the apparatus accord-
ing to the invention is shown in Figures 18 to 20. Like
reference numerals have been used, were appropriate
to highlight features of the second illustrated embodiment
that are similar to features of the first embodiment. To
distinguish between the embodiments, the numerals
have been prefixed with the number ’2’.

[0045] In the second embodiment there is shown a
container 8 in feed. Part-formed carton blanks are pro-
vided on a conveyor element and are each conveyed by
a holding means through the packaging line. The pack-
aging line comprises an opening and loading section 205;
first closing and gluing station 207; compression station
209; second folding and gluing station 211 and final com-
pression station 213.

[0046] The holding means comprises a pair of lugs
216a, 216b coupled to a conveyor means such as an
endless belt or lug chain. Upright portions of the pair of
lugs 216a, 216b support the side walls 14, 18 of the car-
ton. The lugs 216a, 216b are disposed opposite to one
another and the trailing lug 216a of the pair serves to
push and thereby convey the carton through the appa-
ratus. The trailing lug 216a is preferably higher to provide
support to the carton near to the top, but not too close to
interfere with the closing and sealing process. In other
embodiments both lugs 216a, 216b will be similar in
height. Providing further support up the height of the car-
ton helps to maintain the front and rear panels 12, 16 in
good, parallel alignment. One higherlug 216a is sufficient
to achieve this. Preferably the high lug is the rear lug, the
one that pushes the carton through the packaging system
since it is this pushing force that ensures the edges of
panels 12 and 16 are parallel and together.

[0047] The timing of the movement of the lugs 216a,
216b is therefore synchronised to ensure that the pitch
or spacing between them remains constant such that the
cartonisretained betweenthelugs 216a, 216b and there-
by supported. The lugs 216a, 216b are preferably
shaped, as illustrated, to match the shape of the carton
package to ensure that the carton and contents 6 are
well supported. The lugs 216a, 216b are optionally re-
movable and replaceable with different shaped lugs so
that different carton shapes and formats can be accom-
modated by the packaging line.

[0048] Inthe opening and loading section 205, the car-
ton in the holding means 216a, 216b is conveyed either
side of a pair of static guides 240a, 240b. At the in feed
end, the static guides 240a, 240b are narrow so that the
front and rear carton panels 12, 16 can pass on the out-
side of the outside of them. As is illustrated in Figure 18,
the static guides 240a, 240b diverge in the downstream
direction. In other words, the static guides 230a, 230b
are gradually spaced further apart until the spacing of
the front and rear panels 12, 16 matches the depth of the
bottom structure of the carton and the carton is held in
an open condition. As the carton is conveyed, by the hold-
ing means 216a, 216b, a container 8 is simultaneously
moved from the container 8 in feed into the opened car-
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ton. Top loading means such as robot arms with suction
holders could be used to facilitate this step, no specific
means is illustrated and it will be understood that any
suitable means known in the art could be employed.
[0049] After exiting the opening and loading section
205, the loaded carton is conveyed downstream by the
holding means 216a, 216b to the first closing and gluing
station 207. The entrance to the first closing and gluing
station 207 is spaced from the exit of the opening and
loading section 205 in the illustrated example. This spac-
ing may be changed to reduce the line length of the pack-
aging line or varied to facilitate specific timing between
the sections. In other embodiments it is envisaged that
the entrance to the first closing and gluing station 207 is
disposed immediately after the exit of the opening and
loading section 205.

[0050] The first closing and gluing station 207 is illus-
trated schematically in Figure 18. Again a pair of static
guides 230a, 230b are shaped and spaced to facilitate
the bringing together of the front and rear panels. The
guides are therefore more widely spaced at their en-
trance end. In other examples it is envisaged that the
entrance end of the guides will be funnel shaped so that
the entrance is substantially wider than the carton to give
a large tolerance and ensure that the carton does not
contact or hit the guides. The static guides 230a, 230b
illustrated are shaped and positioned to cause the carton
to be closed along the line of fold lines 38 and 62. Further
static guiding means (not shown) is optionally used in
this and other embodiments to cause the sealing flaps
32, 30 (and hence cover flap 35) to fold about the fold
lines 38, 62, in a direction away from the front and rear
panels 12, 16. In this way the loaded carton is continu-
ously moved through the packaging apparatus as it is
acted upon by the apparatus therefore providing an in-
creased through put compared to the intermittent process
of the first illustrated example. The first gluing means G1
is operated in time with the conveyance of the folded
carton beneath the first gluing means G1 to apply adhe-
sive to the sealing flaps 32, 30.

[0051] It is optional, though preferable that the carton
is formed of paperboard or other recyclable, printable
sheet material. It is also optional, though preferable, that
the sealing is achieved by means of glue applied to pan-
els of these cartons. Whereasi itis envisaged thatin some
applications, the use of heat and/or pressure activated
adhesive could be used to affect the sealing steps; the
use of surface applied adhesive can be more economical.
Also, the use of surface applied adhesive can be bene-
ficial because the application position and adhesion point
is accurately determined. However, the folding and ma-
nipulation steps need to be engineered in a careful man-
ner when the apparatus contains surface applied glue.
Any transfer of glue onto machine parts or onto cartons
where it should not be present could cause serious dam-
age to the machine and/or packages.

[0052] To complete the sealing of sealing flaps 30, 32
to a respective portion S1, S2 of the pouch or container
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8, a compression station 209 is provided downstream of
the output end of the first closing and gluing station 207.
Compression station 209 comprises a pair of rotating
belts (only one is shown because to show the other belt
would obscure the view of the carton). The belt shown is
operated in a clockwise direction, the other belt in an
anticlockwise direction. As such the belts encourage the
carton to be fed between them. The belts are aligned with
the first and second panels 30, 32 to apply pressure
thereto and to sandwich portions S1, S2 of the container
8 between those panels 30, 32 in a secure manner.
Thereafter the lugs 216a, 216b convey the nearly com-
pleted package to the second folding and gluing station
211.

[0053] The second folding and gluing station 211 com-
prises a similar arrangement of static guides 206a, 206b.
The entrance to the second folding and gluing station
211 is disposed downstream of the exit of the compres-
sion means 209. In other embodiments the entrance to
second folding and gluing station 211 is disposed imme-
diately adjacent to the exit of the compression means
209. The entrance between the guides 206a, 206b in
other embodiments is significantly wider than the carton
to allow a tolerance. In the example illustrated, the static
guides 206a, 206b are not curved at the entrance. A glue
applicator G2 is disposed to apply glue in the bonding
region 90. In this second embodiment, the surface ad-
hesive is applied directly to the front panel 12. In other
envisaged embodiments the glue is applied to the cover
flap 34. In such embodiments, the gluer G2 is disposed
on the same side of the apparatus as the means for fold-
ing the cover flap 34. This is described in more detail
below.

[0054] Afterthe glue has been applied by second gluer
G2, the carton continues to be conveyed by lugs 216a,
216b between the static guides 206a, 206b. One of the
static guides 206b provides a means for maintaining the
carton in an aligned upright position as itis conveyed and
provides a means for providing a force onto the carton
in cooperation with the other static guide. The other static
guide 206a is shaped progressively closer to static guide
206b in the horizontal plane and progressively higher
than static guide 206b in the vertical plane. As such, the
cover flap 34 is automatically folded as it is conveyed by
virtue of being in contact with the pair of static guides. At
the exit of the second folding and gluing station 211, the
cover flap 34 is folded into contacting relationship with
the adhesive on bonding region 90 and the carton pack-
age is complete.

[0055] As an optional feature, the final compression
station 213 is provided. It operates in the same way as
compression 209, with the carton being fed between ro-
tating belts (only one shown for illustrative purposes) at
a height aligned with the position of the applied glue.
[0056] Itwill be appreciated that the use of static guides
enables a continuous processing of articles. Although
the intermittent operation of the first illustrated example
may be slower than the continuous operation of the sec-
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ond illustrated embodiment, when manipulation of deli-
cate or fragile packages is concerned, it can be beneficial
to stop the carton to ensure good alignment before acting
upon that article. Nevertheless, the advantage of being
able to act upon the cartons as they are being continu-
ously conveyed through the packaging line has the ad-
vantage of speed. It is envisaged that certain aspects of
each of the illustrated embodiments could be combined
to achieve an arrangement wherein certain operations in
the process of constructing the finished package are car-
ried out when the carton is stationary and other opera-
tions in the process of constructing the finished package
are carried out when the carton is moving. For example,
in other embodiments of the continuous motion machine,
it is envisaged that the end compression stage could be
performed by a piston driven static guide whilst the carton
is held at a relative stop by the lugs 216a, 216b.

[0057] It will be appreciated that the specific nature of
the components described and illustrated may take al-
ternative formats and yet still perform their required func-
tions, for example, in other embodiments the secondary
foil wrapper is inserted into the opened carton blank and
then filled with its contents. In other embodiments, the
sealing of the secondary container and/or adhesion of
sealing portions of the secondary container to the carton
and/or sealing the carton closed are performed in con-
junction with one another so that only 1 to 3 stationary
stages of the process are required.

[0058] For example in other embodiments of the inter-
mittent machine, only one or more than two rotating mem-
bers are deployed. Likewise the specific shape of the
housing 112 may take alternative forms, for example a
framework. The static guide 110 and/or rotating member
mount are in other embodiments moveable relative to
one another by means of a closing means 102b, 102a
having a format other than the slidable mounts as illus-
trated. Any suitable known mechanism for causing rela-
tive movement of parts could be deployed, including a
piston driven guide

[0059] Furthermore, in other embodiments of the in-
termittent machine, it is envisaged that the apparatus is
configured such that the second gluing mechanism G2
is disposed immediately adjacent to the cover flap 35 of
the carton and on the same side of the apparatus as the
guide that performs the folding of the cover flap 35. In
such an arrangement, the carton is folded, optionally by
a series of suitably shaped and positioned static guides
such that a "V-shape cross-section is formed between
the cover flap 34 and panel 30. In such a position the
surface of panel 34 that is to be adhered to front panel
12 provides the top-most outer-facing surface; and the
other face of panel 34 is in overlapping contact with the
outer surface of panel 30, with panel 30 being folded
about fold line 62 into substantially perpendicular rela-
tionship with back panel 16.

[0060] Itis envisaged that the apparatus of the inven-
tion is applicable to a variety of types of secondary con-
tainer other than that shown, for example a semi-rigid
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container with a weak or flexible upper portion. In other
embodiments of the invention it is envisaged that the
number and arrangement of panels to which the second-
ary container is bonded and/or the number of panels com-
prised in the carton closing means may differ. For exam-
ple, in another embodiment, the carton comprises three
panels and the secondary container has three portions
which are bonded to the three panels and the apparatus
comprises three guiding portions that are brought togeth-
er to create a former between which the carton is shaped
supported and held whilst a closing mechanism is de-
ployed to secure a carton closure mechanism in place.
In yet a further embodiment it is envisaged that four pan-
els in a substantially square arrangement are provided
and two opposed panels are creased to be disposed be-
tween the first and second panels. Additionally, four por-
tions of the secondary container are provided for coop-
eration with the four panels. In such embodiments the
apparatus would comprise more than one pair of formers
for sandwiching; shaping and securing the carton.
[0061] It will be recognised that as used herein, direc-
tional references such as "top", "bottom", "front", "back",
"upward" "end", "side", "inner", "outer", "upper" and "low-
er" do not limit the respective panels to such orientation,
but merely serve to distinguish these panels from one
another. Any reference to hinged connection should not
be construed, unless otherwise stated, as necessarily
referring to a single fold line only; indeed it is envisaged
that hinged connection can be formed from one or more
of the following, a short slit, a frangible line and/or a fold
line without departing from the scope of the invention.

Claims

1. Apparatus for closing a package comprising a top-
loaded carton having upper sealing panels (30, 32),
the apparatus comprising a moveable holding
means (114; 216a, 216b) for supporting and moving
the package; at least two formers (110, 106a, 106b;
230a, 230b) and a cover flap (35) closing mecha-
nism, the moveable holding means (114; 216a,
216b) being deployable to position the package be-
tween the at least two formers (110, 106a, 106b;
230a, 230b) and the package and at least two form-
ers being moveable relative to one another to ma-
nipulate the upper sealing panels (30, 32) from an
open position wherein the upper sealing panels (30,
32) are spaced apart to a sealed position wherein
the upper sealing panels (30, 32) are in a contacting
position, the closing mechanism operable to secure
the package in said sealed position thereby to com-
plete the formation of the package, the holding
means being of sufficient height to provide support
to a flexible container held within the package.

2. Apparatus according to claim 1 wherein an edge of
one or each of said formers is alignable with a pre-
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marked crease or fold line of the carton being closed.

3. Apparatus according to claim 1 or claim 2 wherein

the moveable holding means comprises a pair of lugs
(216a, 216b) disposed on a conveyor means, said
lugs being shaped in complimentary fashion to the
shape of a lower portion of the package for support-
ing the package and where one or both of said lugs
is of sufficient height to provide support to a flexible
container held within the package.

4. Apparatus according to claim 1, 2 or 3 comprising a

gluing mechanism (G1) disposed proximate said at
least two formers for applying glue to one or both of
the sealing panels (30, 32) such thatin the contacting
position, the sealing panels (30, 32) are adhered di-
rectly together or are adhered to an adjacent portion
of the flexible container.

5. Apparatus according to any preceding claim wherein

the at least two formers comprise two static guides
(2304, 230b) having progressively reduced spacing
such that as the movable holding means conveys
the package between the two static guides, the rel-
ative movement therebetween reduces the spacing
between the sealing panels (30, 32) of the package
and brings the sealing panels (30, 32) into a contact-
ing position.

6. Apparatus according to claim 1, 2 or 3 wherein there

comprises two moveable formers and the moveable
holding means is positionable between said two
formers to hold the package stationary therebetween
and said two formers are coupled to a common guide
track which controls the direction of relative move-
ment between the formers.

7. Apparatus according to claim 6 wherein one of said

formers and said closing mechanism are coupled
together and thereby moveable as a single unit along
said common guide track.

8. Apparatus according to claim 6 or 7 wherein a lower

'T’-shaped edge portion of one of said formers is
structured and arranged to mate with an upper edge
portion of another of said formers such that a portion
of a package sandwiched therebetween is caused
to fold.

9. Apparatus according to any preceding claim wherein

the closing mechanism comprises a pair of static
guides (206a, 206b) shaped and positioned to cause
downward folding of a cover flap (34) of the package
for closing the package as the movable holding
means (216a, 216b) conveys the package alongside
said static guides (206a, 206b).

10. Apparatus according to any preceding claim com-
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prising a glue applicator (G2) proximate to said clos-
ing mechanism for applying glue to the cover flap
(34) and wherein said cover flap (34) contacts the
static guide closest to the glue applicator.

Apparatus according to any preceding claim 1 to 8
wherein the closing mechanism comprises a pivotal
portion operable to cause downward folding of a cov-
er flap (34) of the package for closing the package.

Apparatus according to claim 10 as dependent upon
claim 7 wherein the pivotal portion is 'L’ shaped and
an axle through the corner portion of the 'L’ shaped
pivotal portion couples the pivotal portion to said
former.

A packaging machine for packaging articles com-
prising apparatus according to any of claims 1 to 9.

A method of closing a part-formed package compris-
ing a top-loaded carton having upper sealing panels
(30, 32), the method comprising:

(v) placing a part-formed package within a
moveable holding means for supporting and
moving the package;

(vi) positioning the package between the at least
two formers;

(vii) moving the package and the at least two
formers relative to one another to manipulate
the upper sealing panels (30, 32) from an open
position wherein the upper sealing panels (30,
32) are spaced apart to a sealed position where-
in the upper sealing panels (30, 32) are in a con-
tacting position; and

(viii) using a closing mechanism to secure a cov-
er flap (34) of the package in a closed position
thereby completing the formation of a closed
package.

A method of closing a part formed package accord-
ing to claim 13 and using an apparatus according to
any of claims 1 -12.
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