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(57)  Aclosing device (1) is configured for a wrapping
machine of the type comprising a turntable or a ring and
suitable for closing an open end (2) of a wrapping (3) of
thermoweldable extendible plastic film when said plastic
film is wrapped around a palletised product (4) by said
wrapping machine, said open end (2) being provided in
aband (3A) of said wrapping (3) that projects beyond the
top (5) of said palletised product (4), said closing device
(1) comprising closing means (7) arranged for bringing
together portions of said band (3A) and retaining means
(6) cooperating with said closing means (7) and arranged
for retaining said plastic film of said open end (2) and for
folding said portions, said closing means (7) being pro-
vided with a welding element (8) for welding said portions
of said band (3A) above said top (5), so as to close the
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CLOSING DEVICE AND WRAPPING MACHINE COMPRISING THE CLOSING DEVICE

opening of said open end (2), in which said closing means
(7) comprises a pair of arms (7A, 7B), supported by a
framework (9) provided in said closing device (1) and
drivable in such a manner that at least respective ends
(12) of said arms (7A, 7B) are movable towards and away
from one another, said welding element (8) being fixed
to each of said respective ends (12), and in which said
retaining means (6) is connected to said closing means
(7) in such a manner as to be driven by the motion of
said closing means (7) between an extended configura-
tion (E), in which said retaining means (6) maintains said
portions extended and a folded configuration (K), in which
retaining means (6) retains said portions substantially
superimposed on one another (H).
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Description

[0001] The invention relates to a closing device for
closing an open end of a casing or wrapping of thermow-
eldable material, that is for example obtainable by wrap-
ping an extendible film around a product, such as in par-
ticular a palletised product or load.

[0002] The invention further relates to a wrapping ma-
chine comprising such a closing device and a wrapping
method.

[0003] It is known to protect a column or a stack of
products loaded on a pallet by wrapping an extendible
film by wrapping machines. The palletised load is
wrapped by the film on consecutive lateral faces by a
wrapping head and, on the basis of the structure of the
wrapping machine, the wrapping head rotates around
the palletised load covering the load of film several times
or the palletised load is positioned on a turntable, which
rotates the load by several revolutions so as to make the
lateral faces of the load face the wrapping head.

[0004] Inorderto protect the top of the products loaded
onto the pallet, some wrapping machines or wrapping
lines have a further film unwound from a reel mounted
on a bridge above the palletised load; a piece of the fur-
ther film is deposited on the top of the load so as to wrap
the top and cover a portion of the lateral faces of the load
to which it is maintained adhering thereto by successive
strips of the wrapping film.

[0005] The further film is generally of a greater thick-
ness than the wrapping film so as to be more resistant
to breakage and protect the upper surface of the products
from outer agents.

[0006] Using the further film entails a certain cost in
the production of the wrapping of the load on the pallet
andrequires the user of the wrapping machine tomanage
procuring and storage of the further film in addition to the
wrapping film. Further, the reel of the further film needs
to be replaced when it is exhausted, this entailing an ad-
ditional period of machine downtime, which has to be
added to the time that may be necessary to change the
roller of the film used for wrapping.

[0007] DE2422000 relates to a wrapping apparatus for
wrapping a palletised load for non-extendible thermow-
eldable film in which in a first station four lateral surfaces
of the palletised load are wrapped and in a second sta-
tion, associated with the first station, zones of the emerg-
ing film are folded above the upper horizontal face of the
palletised load to cover the surface of the film and thus
weld edges of the film. DE2422000 discloses four present
tensioning fingers comprising movable vertical bars and
another four folding fingers, they also comprising mova-
ble vertical bars. The solution of DE2422000 for closing
the film above the horizontal face of the palletised load
is very complex, requiring numerous parts to be driven.
Further, the production cycle is rather slow and certainly
not applicable to the case of wrapping machines with
turntable or rotating ring.

[0008] One object of the invention is to improve wrap-
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ping machines and wrapping methods of known type.
[0009] A further object is to protect the top of a pal-
letised load without the use of a further film deposited on
the top, as on the other hand occurs in wrapping ma-
chines of known type. Still a further object is to obtain a
palletised load wrapped by a film in which the top of the
load is covered by the same film.

[0010] Another objectis to provide a wrapping method
that enables the top of a palletised load to be covered
effectively by using the same wrapping film, without it
being necessary to provide an additional film.

[0011] These and other objects are achieved by the
closing device, by the wrapping machine and by the
method of the appended claims.

[0012] Owing to the different aspects of the invention,
it is possible to obtain a significant saving in the produc-
tion of palletised loads wrapped by extendible film with
a covered top, inasmuch as the number of necessary
materials is reduced, simplifying the management of pro-
curement and storage of the reels and eliminating ma-
chine downtime.

[0013] Theinvention can be better understood and im-
plemented with reference to the attached drawings that
illustrate some embodiments thereof by way of non-lim-
iting example in which:

Figure 1 is an exploded schematic perspective view
ofaclosing device for closing an open end or a casing
or wrapping of thermoweldable material, from which
certain parts are removed;

Figures 2 and 3 are perspective schematic views of
the device in Figure 1 illustrating the closing device
in two different operating positions;

Figures 4 and 5 are detailed views of a movement
unit provided in the closing device;

Figure 6 is a detailed view of awelding step actuated
by the closing device;

Figure 7 is a schematic plan view of a conformation
adopted by the open end of the wrapping;

Figure 8 is a top view of retaining means provided
inthe closing device in anintermediate configuration;
Figures 9 and 10 are reduced top views of the closing
device illustrating the retaining means of Figure 8
respectively in the intermediate configuration and in
a folded configuration;

Figures 11 and 12 are fragmentary sections taken
along the respective planes XI-XI and XII-XII of Fig-
ure 8;

Figures 13 to 18 are views of the device in Figure 1
illustrating the closing device in successive operat-
ing positions during closure of the open end of the
wrapping of thermoweldable material;

Figures 19, 20 and 21 are schematic perspective
views of some embodiments of a vertical movement
unit provided in the closing device;

Figures 22 to 32 are schematic frontal views of suc-
cessive steps of wrapping a palletised load that are
performed by a wrapping machine comprising the
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closing device 1;

Figure 33 is a perspective view of an alternative em-
bodiment of the closing device of Figure 1 in a raised
or rest position;

Figure 34 is a perspective view of the closing device
of Figure 33 in an operating position preceding weld-

ing.

[0014] WithreferencetoFigures1to3,aclosingdevice
1 is shown for closing an open end 2 (Figure 14) or a
casing or wrapping 3 applied to a product, in particular a
palletised product or load 4. The wrapping 3 is obtained
from a plastic film that is wrapped around the palletised
load 4, for example by a wrapping head of a wrapping
machine, as will be set out in detail below.

[0015] In this description, "plastic film" must be taken
to mean a film made of plastics, i.e. of polymeric material.
The plastic film is extendible at ambient temperature to
be prestretched and wound around the palletised load 4
by the wrapping head. The plastic film is further thermow-
eldable, so that parts thereof can be welded together
when subject to preset pressure and temperature condi-
tions.

[0016] The open end 2 is provided in a band 3A of the
wrapping 3 that projects beyond the top 5 of the palletised
load 4, i.e. in an upper portion of the wrapping 3, that is
free from the product and is obtained by wrapping the
plastic film around a part of the closing device 1. The
closing device 1 comprises closing means 7 arranged
for moving portions of the band 3A towards one another
3A. The closing means 7 is provided with at least one
welding element 8 for welding to one another the portions
of the band 3A brought together above the top 5 of the
palletised load 4, so as to close the open end 2.

[0017] Theclosingdevice 1further comprises retaining
means 6 cooperating with the closing means 7 and ar-
ranged for supporting and possibly retaining the plastic
film at the opening of the open end. The retaining means
6 is further shaped for folding portions of the band 3A
until overlapping them so as to enable welding thereof
by part of the welding element 8.

[0018] The band 3A is obtained from one or more lay-
ers of the plastic film that the wrapping head applies be-
tween the top 5 of the palletised load 4 and the retaining
means 6. The height of the retaining means 6, with re-
spect to the top 5 of the palletised load 4, defines a ref-
erence that is greater in height for the wrapping that the
wrapping head has to perform during formation of the
band 3A.

[0019] Once the band 3A has been obtained, the re-
taining means 6 guides portions of the band 3A to fold
on themselves whilst the closing means 7 contributes to
moving towards one another these portions of band 3A
until the welding element 8 is enabled to interact with the
portions of band 3A to weld the portions of band 3A and
close the wrapping 3 on the top 5 of the palletised load 4.
[0020] The closing means 7 comprises a pair of arms
7A, 7B, supported by a framework 9.
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[0021] Each arm 7A, 7B comprises a portal structure
having two parallel rotation rods 10, connected to a re-
spective first end 12 by a connecting bar 11.

[0022] Each rotation rod 10 has a respective second
end 13 connected to a plate 14. A reinforcing bar 11.1
can be provided parallel to the connecting bar 11 and
nearer the respective second ends 13.

[0023] Thearms7A, 7B are movable in such a manner
that at least the respective first ends 12 are movable to-
wards and away from one another so that, during oper-
ation, they can move towards one another to interact with
the plastic film of the band 3A and move away from one
anotherto move away from the plastic film of the band 3A.
[0024] As Figures 2 and 3 show, the arms 7A, 7B are
rotatable around respective rotation axes X1 and X2 ac-
cording to the rotation directions indicated by the arrows
R1 and R2. Further, the arms 7A, 7B are movable along
a translation direction indicated by the arrows T1 T2 in
Figure 3, which is substantially horizontal.

[0025] The rotation axes X1 and X2 are parallel to one
another and orthogonal to the translation direction T1 T2.
The latter is contained on a plane parallel to a plane con-
taining the rotation axes X1 and X2.

[0026] The arms 7A, 7B are rotatable between an up-
per position S, shown in Figure 2, in which the respective
first end 12 is placed above the retaining means 6, and
a lower position I, shown in Figure 15, in which the re-
spective first end 12 is placed below the plane defined
by the framework 9 and thus also below the retaining
means 6. In the lower position |, the arms 7A, 7B extend
substantially vertically towards the palletised load 4. In
the upper position S the first ends 12 are thus further
from a position that is intended to be occupied by the
palletised load 4, whereas in the lower position | the first
ends 12 are nearer the position that is intended to be
occupied by the palletised load 4 during operation. In the
embodiment shown, the upper position S is such that the
rotation of the arms 7A, 7B is substantially 90°. Alterna-
tively, in the upper position S the arms 7A, 7B can be
arranged vertically, i.e. with the respective first end 12
placed above the framework 9, such that the rotation
thereof passing between the two upper U and lower L
positions, and vice versa, is greater than 90°, in particular
than 180°, as in the embodiment specified in Figures
22-32.Below, the features disclosed are to be considered
to be applicable regardless of these two embodiments
of the closing device 1.

[0027] With reference to the Figures 2 and 3, for each
arm7A, 7Badrivingunit 15A, 15Bis provided. The driving
unit 15A, 15B is structured in such a way that it drives
the arms 7A, 7B to rotate according to the rotation direc-
tions R1 R2 and further also to translate according to the
translation directions T1 T2.

[0028] For the sake of simplicity, the driving unit 15A
referring to the arm 7A is disclosed, as the driving unit
15B is the same but is mounted according to a symmetry
thatis central with respect to the centre of the framework
9. The driving unit 15A comprises a rotating shaft 25A
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having a driving end 26A and a driven end 27A. The
driving end 26A is rotated through a connection to a driv-
ing element 30A, for example a fluid dynamic cylinder,
shown in Figure 1, or an electric motor that is not shown.
In the case of a fluid dynamic cylinder, the fluid dynamic
cylinder drives the driving end 26A through a belt and
pulley transmission of known type, which is not illustrat-
ed, in which a pulley is mounted coaxial with the rotating
shaft 25A and the stem of the cylinder is connected to a
branch of the belt.

[0029] Each driving and driven end 26A, 27A is con-
nected to a respectively driving and driven movement
unit28A, 29A comprising abelt 31 closedin aloop around
a pair of cogs 32.1, 32.2, of which a first cog 32.1 is
coaxial with the rotating shaft 25A. The axis of the second
cog 32.2 is parallel to the axis of the first cog 32.1, both
axes being contained in a plane that is substantially hor-
izontal.

[0030] With reference to Figures 4 and 5, the plate 14,
connected to each rotation rod 10, is in turn connected
in an articulated manner to the chain 31 by two connect-
ing elements 37, 38 to which two base appendages 14.1,
14.2, provided in the plate 14 are hinged. The plate 14
is mounted in a zone of the chain 31 that is nearer the
first cog 32.1, such that, during the passage between the
upper position S and the lower position |, the plate 14
describes a circumferal arc. The plate 14 is shaped so
as not to interfere with other parts of the closing device
1 during operation, in particular the cog 32.1. Owing to
the connecting elements 37, 38 the rotation rod 10 can
perform the rotation around the axis X1, keeping con-
nected to the chain 31 even when it wraps around the
first cog 32.1, i.e. along a curved path. Between the two
illustrated connecting elements 37, 38, a chain 31 link is
interposed. Naturally, the number of chain 31 links inter-
posed between the two connecting elements 37, 38 is
dictated by a design choice and can accordingly be dif-
ferent from two, in particular greater than two.

[0031] The plate 14 and the arm 7A, 7B therewith is
thus driven by the chain 31.

[0032] Thedriving element 30A, 30B causes the rotat-
ing shaft 25A, 25B to rotate, which respectively moves
respectively each driving and driven movement unit 28A,
29A and accordingly each chain 31. Considering that the
upper branch of the chain 31 is moved in a movement
direction D1, to the right with reference to the arm 7A
shown in Figures 2 and 3, the rotation rods 10, and thus
the arms 7A, 7B are rotated around the respective rota-
tion axes X1, X2 according to the rotating direction R1
thereof. On the other hand, considering that the upper
branch of the chain 31 is moved in a movement direction
D2, opposite D1, i.e. to the left with reference to the arm
7A in Figure 2, the rotation rods 10, and thus the arms
TA, 7B are rotated around the respective rotation axes
X1, X2 according to the rotating direction R2 thereof.
[0033] Whenthe arms 7A, 7B reach the lower position
I, the chain 31 continues to advance in the movement
direction D1, this enabling the arms 7A, 7B to translate
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according to the translation direction T1. In this manner,
the two arms 7A, 7B translate by moving towards one
another until they reach a welding position W, shown in
Figures 3, 6 and 18. In this welding position W, the re-
spective first ends 12 of the two arms 7A, 7B interact
together so that the respective welding elements 8 can
come into contact with the plastic film to take the plastic
film to softening temperature and enable the welding
thereof.

[0034] In other words, in the welding position W the
first ends 12 act substantially as a clamp between the
jaws of which the plastic film is clamped and welded.
[0035] In an alternative embodiment, each driving unit
15A, 15B can comprise distinct driving units, one for ro-
tating the arms 7A, 7B and the other for translating the
arms 7A, 7B.

[0036] With reference to Figure 6, each first end 12 is
provided with two clamping rollers 33, 34 between which
the welding element 8 is mounted. The clamping rollers
33, 34 are freely rotatable rollers on respective frames
that are retractable by springs 35, 36. In the welding po-
sition W of the arms 7A, 7B, the plastic film is pressed
between the clamping rollers 33A, 34A of the arm 7A and
the clamping rollers 33B, 34B of the arm 7B. As the re-
spective clamping rollers 33, 34 are pressed against one
another, the respective springs 35, 36 are compressed
and the welding elements 8 come into contact with the
plastic film and weld the plastic film. The stroke of the
springs can be about 3 cm.

[0037] The clamping rollers 33, 34 protrude with re-
specttothe welding element 8 so as to protect the welding
element 8. Further, as the welding element is normally
maintained at the welding temperature, the clamping roll-
ers 33, 34 prevent the welding element 8 coming into
contact with the plastic film accidentally or before time,
thus preventing the plastic film being able to deteriorate
because of prolonged contact with the welding element
8. The welding element 8 extends longitudinally along
the connecting bar 11 and can be divided into three weld-
ing parts, the central welding part being obtained at a
lower temperature than the two lateral welding parts. This
isbecause, as willbe disclosed below, the central welding
part comes into contact with a smaller number of super-
imposed folds of the plastic film.

[0038] The retaining means 6 comprises a frame 16,
having arectangular plan shape, the dimensions of which
can be substantially the same as those of the plan shape
of the pallet on which the load rests. For example, con-
sidering the most used dimensions of pallet sizes ex-
pressedin millimetres, the frame 16 can have dimensions
of 1200x1000; 1200x800; 600x1000; 600x800.

[0039] The frame 16 thus defines a plane that is sub-
stantially horizontal.

[0040] The frame 16, in addition to providing a support
for the plastic film when the band 3A is formed by wrap-
ping, acts as a folding guide to reduce the opening of the
open end 2 by folding portions of the band 3A in a con-
trolled manner. The frame 16, is in fact a foldable frame
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comprising rods 16A, 16B, 16C, 16D (Figure 8) that are
hinged between one another at the tops 18 of the frame
16. Two opposite rods 16A and 16C are foldable at a
central hinge 17 that divides each rod 16A, 16C into two
parts, respectively 16A.1, 16A.2 and 16C.1 and 16C.2,
between which an outer angle o is definable. Another
two opposite rods 16B and 16D are on the other hand
continuous, for example as a single piece. The foldable
rods 16A and 16C are generally provided on the shorter
side of the frame 16.

[0041] The central hinge 17 is such as to enable the
outer angle a to vary between 0° and 180°, but not by
more than 180°. In this manner, the rods 16A and 16C
can fold centrally only towards the inside of the frame 16,
each centralhinge 17 moving along a respective direction
F1. The frame 16 can thus move from an extended con-
figuration E, shown in Figure 1 and 2, in which the outer
angle a is substantially 180°, to a folded configuration K,
shown in Figure 10, in which the outer angle o is sub-
stantially 0°, passing through intermediate folding con-
figurations J, shown in Figures 8 and 9, in which the outer
angle o is comprised between 0° and 180°. When the
rods 16A and 16C fold towards the centre of the frame
16, i.e. passing from the extended configuration E to the
folded configuration K, the two opposite rods 16B and
16D move substantially parallel to one another according
to the respective direction G1, to the centre of the frame
16, thus reducing the distance thereof from one another.
On the other hand, by moving from the folded configura-
tion K to the extended configuration E, the two opposite
rods 16B and 16D move in the respective direction G2,
moving away from one another, whereas the central hing-
es 17 move according to the respective moving away
direction F2.

[0042] Inthe transition from the extended configuration
E to the folded configuration K, the frame 16 induces the
surrounding band 3A to fold following the perimeter of
the frame 16; portions of the band 3A are folded and
superimposed on one another to reduce the opening of
the open end 2, guiding the plastic film superimposed
position conformation H, shown in Figure 7. In fact, in the
extended configuration E the open end 2 is maintained
open by the frame 16 and in the folded configuration K
portions 40, 42 of plastic film of the band 3A that sur-
rounds the frame 16 follow the folding movement of the
frame 16 and are thus folded until they substantially over-
lap, adopting the superimposed conformation H. In the
superimposed conformation H, the portions 40 are in fact
substantially superimposed on one another and inter-
posed between end regions of the sides 41 and 43 of the
band 3A, just as also the portions 42 are substantially
superimposed on one another and interposed between
the sides 41 and 43 of the band 3A. In the superimposed
conformation H, in the end regions of the sides 41 and
43 a greater number of superimposed layers of plastic
film are present than in a central region thereof.

[0043] The plastic film is not stretched by the frame 16
When induced to adopt the superimposed conformation
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H thus, by not stressing the elastic memory thereof, dur-
ing the subsequent welding, the plastic film does not un-
dergo undesired shrinkages.

[0044] The frame 16 is driven by the same driving units
15A, 15B thatdrive the arms 7A, 7B of the closing means
7.

[0045] In fact, the frame 16 is connected to the chain
31, for example at the tops 18 thereof, by connecting
means 44 that transfers the motion from the chain 31 to
the rods 16B, 16D. The connecting means 44 can com-
prise articulated elements.

[0046] The connecting means 44, driven by the chain
31, applies to the rods 16B, 16D a force in the direction
G1, thus inducing the frame 16 to close and be taken to
the folded configuration K.

[0047] Onthe other hand, starting from the folded con-
figuration K, the connecting means 44 moves the tops
18 along the translation direction T2 and thus drives the
rods 16B, 16D along the direction G2, returning the frame
16 to the extended configuration E.

[0048] In one embodiment that is not shown and not
claimed here, the retaining means 6 comprises a driving
unit that is distinct from the driving units 15A, 15B of the
arms 7A, 7B.

[0049] The frame 16 can further comprise sucking
means for sucking air between the plastic film and pe-
rimeter walls of the frame 16 so as to retain the plastic
film of the band 3A. In particular, as shown in Figures 11
and 12, the rods 16A-16D of the frame 16 are tubular
rods provided with an inner cavity 20. On an outer pe-
rimeter wall of the rods 16A-16D, a plurality of through
holes 19 is present that place in communication the outer
environment in which the closing device 1 is located with
the rods 16A-16D; this inner cavity 20is in turn connected
in a known manner to an air sucking device or to an air
sucking line, which are both not shown. Through the
holes 19 a certain sucking force is applied that enables
the plastic film of the band 3A that surrounds the frame
16 to be maintained in contact with the frame 16.
[0050] Suction can thus be of help for retaining the
plastic film of the band 3A during the folding movement
of the frame 16.

[0051] Optionally, the retaining means 6 is provided
with bounding elements 21, arranged for bounding along
the perimeter the path of the plastic film during wrapping
in a zone above the top 5 of the palletised load 4 and
below the frame 16. In the embodiments shown, abound-
ing element 21 is provided for each top 18 of the frame
16. Each bounding element 21 comprises a bar 22 that
is drivable between a bounding position P, in which the
bar 22 protrudes from the frame 16 below the frame, ex-
tending in a substantially vertical direction, and a con-
cealed position Q, shown by a double dashed line in Fig-
ure 11, in which the bar 22 extends parallel to the frame
16. In particular, the bounding elements 21 are four,
mounted inside the frame 16 such that in the respective
concealed position Q, each bar 22 is parallel to one of
the continuous rods 16B, 16D, so as to substantially not
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encumber the space underneath the frame 16. In this
case, each bar 22 is driven by a rotary actuator 23 of the
90° type, i.e. having two limit angular positions arranged
at 90°.

[0052] In the bounding position P, the bounding ele-
ments 21 define abutting edges around which the wrap-
ping head can wrap the plastic film and extend the wrap-
ping 3 above the top 5 to obtain the band 3A, which ex-
tends from the top 5 until it surrounds the retaining means
6. The bounding elements 21, just like the frame 16, thus
provide a support for the plastic film during formation of
the band 3A.

[0053] Naturally, the number of bounding elements 21
can also be different from that illustrated, on the basis of
the shape of the palletised load 4 to be wrapped. For
example, only two bounding elements may be present,
possibly arranged near opposite tops 18 of the frame 16,
or a number of bounding elements greater in number
than four.

[0054] Inone embodimentthatis not shown, the frame
16 comprises rods of length that is adjustable, for exam-
ple telescopically, to adapt the perimeter of the frame 16
to the different most commonly used pallet sizes, for ex-
ample 1200x1000, 1200x800, 600x1000, 600x800, ex-
pressed in millimetres. In this embodiment, the welding
element remains of fixed length.

[0055] In Figures 13-18 a sequence of operating mo-
ments of the closing device 1 is shown, in which, after
formation of the band 3A, the arms 7A, 7B leave the upper
position S and direct themselves to the plastic film, ro-
tating first towards the rotating direction R1 and subse-
quently translating in the translation direction T1 to the
centre of the palletised load 4, until the welding position
W is reached.

[0056] During translation along the translation direc-
tion T1 of the arms 7A, 7B and the resulting folding of
the frame 16, and thus of the plastic film of the open end
2 to the conformation H, the framework 9 is further driven
to translate vertically by a preset height AV according to
amovementdirectionZ1,tomove thearms 7A, 7B nearer
the palletised load 4.

[0057] The framework 9 is thus moved by the preset
height AV between a first height V1 (Figure 15), that is
higher and corresponds to the lower position I, to a sec-
ond height V2 (Figure 18), that is lower than the first
height V1 with respect to the top 5 of the palletised load
4 and corresponding to the welding position W. If for ex-
ample the first height V1 is +600mm, i.e. is about 600
mm above the top 5, V2 can be for example +150mm,
i.e.about 150 mm above the top 5, to have a preset move-
ment AV of 450 mm.

[0058] After the welding step, the arms 7A, 7B move
away from one another, moving in the direction T2 and
simultaneously the framework 9 is returned from the sec-
ond height V2 to the first height V1, which is further from
the palletised load 4, so as to free the palletised load 4,
which can thus be removed from its position.

[0059] As Figures 19-20 show, in order to permit the
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vertical movement of the framework 9, a vertical move-
ment unit 46 can be provided that is arranged for raising
or lowering the framework 9 with respect to an intended
position of the palletised load 4. The vertical movement
unit 46 is shaped according to systems of known type,
for example of the type in which a protruding support 47,
to which the framework 9 is fixed, is movable vertically
along a column 48 driven by a motor with a chain or belt
transmission. Alternatively, the vertical movement unit
46’ can be of the articulated telescopic type, as Figure
21 shows, in which an articulated telescopic frame has
to be fixed to a carrying structure outside the closing de-
vice 1. In all embodiments, the vertical movement unit
46 can further be provided with rotation means, which is
not shown, which can rotate the framework 9, and the
frame 16 therewith, around an axis that is parallel to the
vertical height movement axis. Alternatively to the vertical
movement unit46, the closing device 1 can be associated
with a pressing device of known type, present in numer-
ous wrapping machines such as, for example, those of
the turntable type. The pressing device is generally
present to keep the load stable on the pallet during wrap-
ping, in particular when the palletised load is of large
dimensions and considerable weight or instable and rel-
atively light. In this embodiment, the closing device 1 is
mounted in such a manner that the framework 9 sur-
rounds the pressing device and is supported by the latter.
[0060] The movement of preset height AV is carried
out by driving means normally present in the pressing
device, which moves a pressing element of the pressing
device and presses the pressing element against the top
of the palletised load and, after wrapping, lifts the press-
ing element from the load. The driving means for driving
the pressing device thus lifts or lowers the pressing ele-
ment together with the framework 9 with respect to the
position that it is intended be occupied by the palletised
load.

[0061] In this embodiment, the closing device 1 com-
prises an additional driving unit that enables the frame-
work 9 that moves vertically with respect to the pressing
element of the pressing device, whilst remaining con-
nected and supported thereto. The framework 9 is thus
driven to move vertically with respect to the pressing de-
vice between two vertical positions, a raised position, in
which the frame 16 does not protrude below the pressing
element so as to enable the pressing element to perform
its pressing action on the load or during lateral wrapping
of the load, and a lowered position, in which the pressing
device is raised from the top of the load and the frame
16 protrudes below the pressing element to define a pe-
rimeter edge around which the plastic film is wrapped to
form the band 3A.

[0062] As is known, a pressing device can further ro-
tate around a vertical axis. Accordingly, in this embodi-
ment, also the framework 9 can rotate together with the
pressing device.

[0063] In this embodiment with a pressing device, a
modified control logic has to be provided for the driving
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means for driving the generic pressing device.

[0064] Referring now to Figures 22-32, there is shown
a sequence of operating moments and steps in a wrap-
ping cycle performed by a wrapping machine of the turn-
table or rotating ring type, in which the top 5 of the pal-
letised load 4 is covered by the same wrapping film used
for wrapping, owing to the action of the closing device 1.
In these Figures the closing device 1 is of the type in
which the rotation of the arms 7A, 7B is by180°, so in the
upper position S the arms 7A, 7B extend upwards from
the framework 9 in a vertical direction. A wrapping head
51 starts the standard wrapping cycle from an upper edge
of the palletised load 4 (Figure 22). Upon completion of
wrapping of the side surface of the palletised load 4 (Fig-
ure 23), the bounding elements 21, if present, are driven
from the concealed position Q to the bounding position
P. In Figure 24, for the sake of simplicity of representa-
tion, the bounding elements 21 are drawn as if they had
rotation axes orthogonal to the plan of the drawing, rather
than parallel thereto. In the meantime, the wrapping head
51 rises until it is at the same height V1 as the retaining
means 6, i.e. the frame 16. Here, the wrapping head 51
forms the band 3A by successive wrapping around the
frame 16 and the gripping elements 21, if present. The
sucking means of the frame 16, if present, is activated.
Depending on the length of the reel holding the plastic
film, the number of revolutions can vary that are neces-
sary for the wrapping head to terminate formation of the
band 3A. For example, in the case of a reel that is 750
mm or 1000 mm long, the revolutions executed are one
or two, whereas in the case of a reel that is 500 mm long
the revolutions executed by the wrapping head 51 to ob-
tain the band 3A are three or four. After formation of the
band 3A has been completed, the wrapping head 51 de-
scends as far as the film cutting zone of the wrapping
machine whilst simultaneously the bounding elements
are driven from the bounding position P to the concealed
position Q (Figure 28). Now, the closing device 1 starts
the step of closing the open end 2, with rotation of the
arms 7A, 7B from the upper position S to the lower po-
sition | and subsequently descent to the palletised load
4 of the preset height AV, until the welding position W is
reached in which the welding elements 8 come into con-
tact together for the time required to weld the layers of
plastic film.

[0065] The sucking means, if present, is stopped, the
arms 7A, 7B follow the reverse path to return to the upper
position S whereas the closing device 1 moves away
from the palletised load 4 along the movement direction
Z2, opposite the direction Z1 (Figure 32).

[0066] Atthe same time as the step of closing the open
end 2, the wrapping machine cuts the plastic film, so as
to terminate the wrapping cycle that can restart on a sub-
sequent pallet. The step of closing the plastic film is ac-
tivated in the wrapping machine cutting step, taking about
3 seconds.

[0067] Joining by welding enables the top 5 of the pal-
letised load 4 to be sealed. On the top 5, a tuft 52 of
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plastic film remains above the welded joint.

[0068] With reference to Figure 33, an embodiment of
the closing device indicated by the reference number 101
is shown. The parts that are structurally or functionally
the same as those of the closing device 1 are indicated
by the same reference numbers.

[0069] As in the closing device 1, also in the closing
device 101, the arms 7A, 7B are movable in such a man-
ner that at least the respective first ends 12 are movable
towards and away from one another so that, during op-
eration, they can move towards one another to interact
with the plastic film of the band 3A and move away from
one another to move away from the plastic film of the
band 3A.

[0070] The closing device 101 differs from the closing
device 1 by the fact that the arms 7A, 7B of the closing
means 7 are hinged on the framework 9 in an interme-
diate position of the length of two parallel sides of the
framework 9. In this manner, the arms 7A, 7B can be
brought up to and moved away from the band 3A only
by rotation around the respective rotation axes X1 and
X2, without translation movement of the arms.

[0071] Instead of the framework 9, a support plate can
be provided, which is connectable to the pressing device.
The support plate can also be the same plate presentin
the pressing device that as is known presses on the top
of the load; in this case, the arms 7A, 7B are mounted
rotatably directly on the plate.

[0072] Alsothe closing device 101 comprises retaining
means 106 cooperating with the closing means 7 and 4
arranged for supporting and possibly retaining the plastic
film at the opening of the open end of the wrapping 3
above the palletised load 4. The retaining means 106 is
conformed for folding portions of the band 3A until the
portions are superimposed to enable welding thereof by
the welding element 8, provided in the closing means 7.
The retaining means 106 differs from the retaining means
6 through the fact that with respect to the frame 16 it
comprises only two opposite rods 116A and 116C that
are foldable at a central hinge 117. The opposite rods
116A and 116C are hinged at the respective ends thereof
to connecting members 144. The rods 116A, 116C are
adjustable in length to adapt to the size of the palletised
load 4, similarly to the rods of the retaining means 6.
[0073] The connecting members 144 connect the op-
posite rods 116A and 116C to the arms 7A and 7B of the
closing means 7, the motion of which enables the retain-
ing means 106 to be driven to fold similarly to the rods
16A and 16C of the frame 16 of the embodiment in the
Figure 8. The arms 7A, 7B are rotatable between an up-
per position S’, shown in Figure 33, in which the respec-
tive first end 12 is placed above the retaining means 106,
and the welding position W, in which the respective first
end 12 is placed below the plane defined by the frame-
work 9 or support plate and thus also below the retaining
means 106, which in the meantime takes on the folded
configuration K. Passing from the upper position S’ to the
welding position W, the arms 7A, 7B reach and exceed
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a lower position in which they extend substantially verti-
cally towards the palletised load 4, the rotation angle be-
ing overall greater than 90°. Figure 34 shows an operat-
ing position of the closing device 101 near the welding
position W, in which the respective first ends 12 of the
two arms 7A, 7B interact together so that the respective
welding elements 8 can come into contact with the plastic
film to take the plastic film locally to softening temperature
and enable the plastic film to be welded. The retaining
means 106 is connected to the closing means 7 in such
a manner as to be driven by the motion of the closing
means 7 between the extended configuration E, in which
the retaining means 106 maintains the portions of plastic
film of the band 3A extended and a folded configuration
K in which the retaining means 106 retains the portions
substantially superimposed on one another.

[0074] The operation of a wrapping machine provided
with the closing device 101 is very similar to that of the
machine provided with the closing device 1, as disclosed
previously.

[0075] The closing device 1, 101 enables five sides of
the palletised load 4 to be wrapped, covering the top of
the load with the same plastic film used for wrapping,
without it being necessary to add a further sheet material
to protect the top.

[0076] The plastic film is welded to the top 5, thus the
palletised load 4 is sealed by the wrapping 3 on the five
sides and can be exposed to the open air, to the rain or
to dust without the product getting spoilt.

[0077] A consumable material is thus completely elim-
inated from the process of producing wrapped palletized
loads, thus eliminating the need to purchase, manage,
store and handle reels of this additional sheet material,
permitting significant financial savings in addition to sav-
ings of material.

[0078] Owing to the closing device 1, it is further pos-
sible to reduce the dimensions of the wrapping plant, it
no longer being necessary to provide production lines
that are different from one another through the presence
or absence of a device for depositing additional sheet
material. Also the wrapping machine becomes consider-
ably simpler than the machines that comprise the device
for depositing additional sheet material onto the load,
thus making the cost of the wrapping machine more mod-
erate.

[0079] With respect to the wrapping cycles in which
the additional sheet is deposited, the wrapping cycle ac-
cording to the presente invention is generally faster or at
most of comparable duration and does not require the
turntable or the wrapping head to stop during wrapping
of the load. In fact, owing to the closing device 1 and the
operating method thereof, the wrapping head stops only
at the end of the wrapping cycle and not also at interme-
diate moments.

[0080] The wrapping method according to the present
invention increases by a few revolutions the number of
wrapping revolutions of a cycle with depositing of an ad-
ditional sheet to enable the band 3A to be formed. The
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number of revolutions that is necessary for forming the
band 3A depends on the length of reel of plastic film used:
the number of wrapping revolutions increases only by
1-2 revolutions in the case of a reel of plastic film of 1000
mm or 750 mm in height; and by only 3-4 revolutions in
the case of reels of 500 mm in height.

[0081] Although the number of revolutions around the
palletised load may increase, the weight of each wrap-
ping around the wrapped palletised load remains less
than the weight of the wrapping obtained with an addi-
tional covering sheet.

[0082] The closing device 1, 101 is further usable in all
the automatic wrapping systems of known type, for ex-
ample ring or turntable automatic wrapping systems, or
with a rotating wrapping unit and with all sizes of reel.
[0083] Further, in the embodiment in which the frame
16 is adjustable, the closing device 1is adapted or adapt-
able to all the standard sizes of pallet.

[0084] The closing device 1 can be fitted in automatic
wrapping systems that have already been installed; in
such cases, the maximum height of the palletised load
to be produced must be less than a preset amount, for
example 600 mm, with respect to the maximum possible
wrapping height at which the wrapping machine can
work.

[0085] If it is necessary to wrap the aforesaid "pallet
means", i.e. loads occupying only half the surface of the
pallet, an initial step is provided of rotating the closing
device 1, in which the vertical movement unit 46 or the
pressing device stagger rotation by 90° to offer for weld-
ing the longest side of the palletised load. In this case,
the frame 16 must be adjusted in such a manner that the
lengths of the rods thereof substantially correspond to
the actual dimensions of the load. For example, if the
long side of the frame 16 is 1200 mm, it is adjusted to
1000 mm or 800 mm, whereas if the short side of the
frame 16 is 1000 mm, itis adjusted to 800 mm or 600 mm.
[0086] Owing to the invention it is thus possible to pro-
tect effectively the top of a palletised load, maintaining
or even improving the current production levels of pal-
letised loads, saving on the consumption of materials and
limiting costs of installation and running of a wrapping
machine and of a plant.

Claims

1. Closing device (1; 101) configured for a wrapping
machine of the type comprising a turntable or a ring
and suitable for closing an open end (2) of a wrapping
(3) of thermoweldable extendible plastic film when
said plastic film is wrapped around a palletised prod-
uct (4) by said wrapping machine, said open end (2)
being provided in a band (3A) of said wrapping (3)
that projects beyond the top (5) of said palletised
product (4), said closing device (1; 101) comprising
closing means (7) arranged for bringing together por-
tions of said band (3A) and retaining means (6; 106)
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cooperating with said closing means (7) and ar-
ranged for retaining said plastic film of said open end
(2) and for folding said portions, said closing means
(7) being provided with a welding element (8) for
welding said portions of said band (3A) above said
top (5), so as to close the opening of said open end
(2), wherein said closing means (7) comprises a pair
of arms (7A, 7B), supported by a framework (9) and
drivable in such a manner that at least respective
ends (12) of said arms (7A, 7B) are movable towards
and away from one another, said welding element
(8) being fixed to each of said respective ends (12),
and wherein said retaining means (6; 106) is con-
nected to said arms (7A, 7B) in such a manner as to
be driven by the motion of said arms (7A, 7B) be-
tween an extended configuration (E), in which said
retaining means (6; 106) is suitable for maintaining
said portions extended and a folded configuration
(K), in which said retaining means (6) is suitable for
retaining said portions substantially superimposed
on one another (H).

Closing device (1; 101) according to claim 1, wherein
said arms (7A, 7B) are rotatable around respective
rotation axes (X1, X2) between an upper position
(S), in which said respective ends are more distant
from an intended position of said palletised product
(4) and a lowered position, in which said respective
ends (12) are nearer said intended position of said
palletised product (4).

Closing device (1; 101) according to claim 1, or 2,
wherein said arms are further drivable along a trans-
lation direction (T1 T2) that is substantially horizon-
tal.

Closing device (1; 101) according to claim 3, as ap-
pended to claim 2, wherein said rotation axes (X1,
X2) are parallel to one another and orthogonal to
said translation direction (T1 T2).

Closing device (1; 101) according to any one of
claims 1 to 4, wherein said retaining means (6; 106)
comprises foldable rods (16A-16D; 116A, 116C)
having a length that is adjustable to adapt said re-
taining means (6; 106) to the size of said palletised
product (4).

Closing device (1; 101) according to any one of
claims 1 to 5, wherein said retaining means (6; 106)
is provided with sucking means arranged for sucking
air between said plastic film and a surface of said
retaining means (6; 106) for retaining thereon said
portions of said band (3A).

Closing device (1; 101) according to any one of
claims 1 to 6, wherein said retaining means (6; 106)
is further provided with bounding elements (21) ar-
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10.

1.

12.

ranged for defining wrapping edges around which
said band (3A) of said wrapping (3) is obtainable by
wrapping said plastic film.

Closing device (1; 101) according to claim 7, wherein
said bounding elements (21) comprise a bar (22) that
is rotatable between a bounding position (P), in
which said bar (22) projects from said retaining
means (6; 106) below said retaining means (6; 106)
in a substantially vertical direction, and a concealed
position (Q), in which said bar (22) extends parallel
to a plane defined by said retaining means (6; 106).

Closing device (1; 101) according to any one of
claims 1 to 8, and further comprising a vertical move-
ment unit (46) arranged for moving said framework
(9) vertically above an intended position of said pal-
letised product (4).

Wrapping machine of the type comprising a turntable
or a ring configured for wrapping a thermoweldable
extendible plastic film around a palletised product
(4) comprising a closing device (1; 101) according
to any one of claims 1 to 9, for forming a band (3A)
of said plastic film provided with an open end (2) that
projects above said palletised product (4) and for
closing said open end (2).

Wrapping machine according to claim 10, and further
comprising a pressing element, arranged for press-
ing the top (5) of said palletised product (4) to stabi-
lise said palletised product (4) during wrapping,
wherein said closing device (1; 101) is mounted on
said pressing element.

Wrapping machine according to claim 11, wherein
said closing device (1; 101) is movable vertically with
respect to said pressing element between a raised
position, in which closing device (1; 101) does not
protrude below said pressing element so as to ena-
ble said pressing element to perform its pressing ac-
tion on said top (5) during lateral wrapping of said
palletised product (4), and a lowered position, in
which said closing device (1; 101) protrudes below
of said pressing element.
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