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(57)  Anapparatus for covering one or more products
comprises: means (8) for gripping and opening the mouth
of the film (2); means (13) for gathering up or folding the
film (2) in concertina fashion on the arms (10); these
means (13) comprise a power-driven belt (14) for con-
certina folding the film (2), positioned in the area at the
back of a film (2) contact surface (10b) of the vertical

FIG.3

Apparatus for covering groups of products with tubular stretch film

section (10a); an idle roller (16), positioned to face the
contact surface (10b) and driven by respective means
(17) between a retracted, idle position, where the roller
(16) is away from the belt (14), and an advanced, working
position, where the roller (16) is in contact with the film
(2) interposed between the roller (16) itself and the belt
(14).
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Description

[0001] This invention relates to apparatus for covering
groups of products with tubular stretch film.

[0002] Prior technology for wrapping groups of prod-
ucts, including palletised loads, teaches the use of ma-
chinery, known in the trade as "hood stretch machines"
which cover the products with a "hood", that is to say, a
tubular length of film, preferably, but not necessarily,
closed at the top end to form a sleeve-like covering that
is stretched over the stacked products and allowed to
return to its original size, thanks to the elastic properties
of the film, in such a way as to tightly hold the products
together.

[0003] This type of covering is used, for example, to
protect stacked products comprising sacks of loose build-
ing material or foods, or to wrap domestic appliances,
and is applied by machinery typically consisting of:

- amain portal frame structure inside which the group
of products (usually palletised) is placed and which
mounts a plurality of units for handling and forming
the stretch film;

- arollof tubular stretch film whose longitudinal edges
are pleated to form an initially flat configuration, said
roll being positioned on the side of the frame and
being controlled by film feed means located at the
top of the frame itself;

- a unit, located in the vicinity of the top end of the
frame, for spreading open the flattened film tube;

- a unit for opening the mouth of the film to at least
form a cross section corresponding to the cross sec-
tion, usually quadrangular, of the group of products
located under the spreading unit;

- a film stretching unit to which the film is fed in the
spread open configuration and which is designed to
stretch the film to a size larger than the perimeter of
the palletised group of products;

- means for "pleating" or folding the film in concertina
fashion in such a way as to gather up enough film to
cover the palletised group of products in height;
these means acting by pressure against the stretch-
ing unit, usually before the film is stretched;

- aunit, operating at the top end of the frame, for seal-
ing and separating the film portion to be used from
the rest of the film in such a way as to form a sleeve-
like cover and usually also equipped with means for
joining the top end of the sleeve (for example by seal-

ing).

[0004] The stretching unit is also equipped with drive
means that move the unit down along the frame in such
a way as to draw the film over the products, allowing it
to gradually release the concertina folds until the film
reaches the base of the products at the pallet. Here the
film is released completely so that it covers all the prod-
ucts and, if necessary, also the pallet.

[0005] Over time, many parts of this general machine
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structure have developed according to different construc-
tional philosophies.

[0006] Describedbelowisthe unitrelevantto thisspec-
ification in particular.

[0007] More specifically, the stretching unit usually
consists of four substantially L-shaped arms positioned
diagonally on the frame in such a way as to enable the
related vertical portion to keep the corner of the film
mouth open.

[0008] The horizontal portion of each arm may com-
prise:

- translational drive means for stretching the film by
pulling it in a horizontal direction; and

- the aforementioned vertical drive means for move-
ment along the frame, usually associated with the
free end of the arm.

[0009] In some prior art arrangements, the concertina
folding means are applied directly to each arm (see pat-
ents US 3,902,303 and FR 2.234.509). This unit normally
consists of a power-driven wheel or similar revolving
component which, when the film reaches the vertical por-
tion of the arm, is brought into contact with the film and
gathers the latter up in concertina fashion. After making
the concertina folds, the wheel may be moved away from
the film or it may continue to be used to guide the film
downwardly along the sides of the product group.

[0010] In yet another solution (see patents DE
3918311 and
[0011] DE 3908957), independent power-driven roll-

ers mounted on arms articulated to the frame are used.
The arms move the rollers against the vertical portion of
the arms in such a way as to make the concertina folds.
[0012] Yetanother, different arrangementis disclosed
in patent applications EP 1.276.668 and EP 1.353.847
where the concertina folds are made on a specially de-
signed frame placed over, and independent of, the
stretching arms and consisting of respective second
arms for retaining the film after it has been opened out
but before being stretched.

[0013] The frame mounts power-driven rollers for con-
certina folding the film by pushing it against the second
arms or into contact with an idle roller connected to the
second arms.

[0014] Allthese solutions are based on the use of pow-
er-driven devices with a drive roller or wheel located pref-
erably in front of the stretching arm surface, which may
be equipped with one or more idle wheels. Concertina
folding units structured in this way may lead to non-uni-
form distribution of the film gathered up along the surface
of the arm: this may in turn lead to overlapping of the film
during subsequent stretching, causing parts of the film
to stiffen as it is drawn over the group of products.
[0015] This stiffening results in the film tearing or in
any case not covering the product groups properly.
[0016] Inviewofthe above,the Applicanthas designed
and constructed an apparatus for covering groups of
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products with tubular stretch film equipped with an ex-
tremely functional concertina folding unit capable of over-
coming the above mentioned drawback while maintain-
ing a high level of operating flexibility and without encum-
bering the constructional architecture of the apparatus.

[0017] This invention accordingly provides an appara-
tus for covering groups of products with tubular stretch
film, in particular, an apparatus for covering groups of
products with tubular stretch film comprising the technical
characteristics defined in one or more of the annexed
claims.

[0018] The technical characteristics of the invention,
with reference to the above aims, are clearly described
in the claims below and its advantages are apparent from
the detailed description which follows, with reference to
the accompanying drawings which illustrate a preferred
embodiment of the invention provided merely by way of
example without restricting the scope of the inventive
concept, and in which:

- Figures 1 to 3 are schematic front views, with some
parts cut away in order to better illustrate others,
showing an apparatus according to the present in-
vention for covering groups of products with tubular
stretch film in different operating configurations;

- Figure 4 is a schematic side view, with some parts
others cut away in order to better illustrate others, of
a detail A from Figure 2, namely, a stretching arm;

- Figure 5 is a top plan view of the stretching arm of
Figure 4;

- Figure 6 is a cross-section through line VI - VI of
Figure 5.

[0019] With reference to the accompanying drawings,
in particular Figures 1 to 3, the apparatus according to
the invention, labelled 3 in its entirety, is used to cover
with tubular stretch film 2 one or more products forming
product groups 1.

[0020] Hereinafter, the term product group 1 will be
used, without thereby limiting the scope of the inventive
concept, to denote any entity consisting of a single prod-
uct or two or more stacked products to be wrapped and
sealed by the tubular stretch film 2.

[0021] In particular, but without restricting the scope
ofthe invention, the apparatus is used for palletized prod-
uct groups 1 of known type and only partly illustrated in
schematic form in Figure 3.

[0022] The apparatus 3 according to the invention is
of the type essentially comprising the following elements
of particular relevance to this specification: a frame 4, a
roll 5 of stretch film 2, means 8 for gripping and opening
the film 2, a unit 9 for stretching the film 2 and means 13
for concertina folding or gathering up the film 2 on the
stretching unit 9.

[0023] Theframe4is usually of the portal type enabling
the product group 1 to be positioned inside it.

[0024] The roll 5 of stretch film 2 is mounted outside
the frame 4, is provided with film 2 having a tubular cross
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section with pleated sides (the pleating is not illustrated
in the drawings since it is of well known type) to form an
initially flattened configuration, and is controlled by film
2 feed means 6 located at the top of the frame 4 itself.
[0025] The gripping and opening means 8 are located
inside the frame 4 and usually comprise four clamping
gripper units 8a (shown in particular in Figures 1 and 3)
acting on the mouth of the film 2 to at least give the mouth
a quadrangular cross section.

[0026] The above mentioned unit 9 for stretching the
film 2 receives the latter from the gripping means 8 in the
spread open configuration and then stretches it to a size
larger than the perimeter of the product group 1 (see
Figure 2).

[0027] To do this, the unit 9 comprises a plurality of
arms 10 - usually four, arranged in twos, one at each
corner formed by two longitudinal walls of the product
group 1.

[0028] Each arm 10 comprises a first vertical section
10a for receiving the film 2 on its surface 10b, and a
second section 10c by which the arm 10 itself is linked
to the frame 4.

[0029] Eacharm 10 further comprises horizontal trans-
lational drive means 11 and vertical drive means 12 for
respectively stretching the film 2 and moving the arms
10 down along the frame 4 in such a way as to cover the
product group 1 (see arrows F11 and F12 in Figure 3).
[0030] The above mentioned means 13 for folding the
film 2 in concertina fashion gather up a quantity of film 2
sufficient to cover the product group 1 (see Figures 2, 3
and 4); the means 13 are mounted on each arm 10 and
act on the film 2 before it is stretched.

[0031] The drawings of the preferred embodiment also
partly illustrate the following:

- aunit 30, located near the top end of the frame 4
(upstream of the gripping means 8), for spreading
open the pleated sides of the film 2 fed in a vertical
direction V; and

- aunit 31 for sealing the top of the unwound portion
offilm 2, toform a sleeve-like cover, when necessary,
and separating it from the rest of the film 2; the unit
31 being located at the top end of the frame 4.

[0032] As shown in Figure 4, the concertina folding
means 13 comprise a power-driven concertina folding
belt 14 and an idle roller 16.

[0033] Lookingin more detail, the power-driven belt 14
for folding the film 2 in concertina fashion is associated
with each arm 10 and positioned in the area at the back
of the above mentioned film 2 contact surface 10b of the
vertical arm section 10a.

[0034] Atleastone section 14a of the belt 14 is located
at a partial opening 15 in the surface 10b to form a part
thereof and in such a way as to engage and feed the film
2 towards the bottom of the contact surface 10b (as in-
dicated by the arrow F14) in combination with the idle
roller 16.
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[0035] The above mentionedidle roller 16 is positioned
to face the contact surface 10b of each arm 10 and is
moved by respective drive means 17 between a retract-
ed, idle position, where the roller 16 is away from the
section 14a of the belt 14 (as shown by the dashed line
in Figure 5), and an advanced, working position, where
the roller 16 is in contact with the film 2 interposed be-
tween the roller 16 itself and the section 14a of the belt
14 (see Figure 4 and continuous line in Figure 5).
[0036] Figure 4 also shows that the belt 14 is of the
endless type and is looped around two wheels 18 and
19, of which at least one, the one labelled 19, is power
driven in order to drive the belt in direction F19.

[0037] On the loop defined by the belt 14, a part of the
belt 14 portion extending at the top of the belt 14 itself
constitutes the section 14a for engaging and feeding the
film 2.

[0038] More specifically, the part of the belt 14 portion
constituting the section 14a for engaging and feeding the
film 2 has a predetermined active working height H such
that the film 2 is moved towards the contact surface 10b
even under the area where it is interposed between the
belt and the idle roller 16: in practice, the film 2, which is
"flung" from the point of contact between the belt 14 and
the roller 16, and as it proceeds, remains in contact with
the belt 14, at least partially and then comes into contact
with the surface 10b of the vertical section 10 where it is
gathered up uniformly.

[0039] Again with reference to Figure 4, at least the
active portion of the belt 14 that feeds the film 2 extends,
preferably but without restricting the scope of the inven-
tion, at an angle to the contact surface 10b.

[0040] More precisely, the entire belt 14 canbe inclined
to the contact surface 10b at a divergent angle o, extend-
ing from the top end to the bottom end, so that the film 2
feed section 14a of the belt 14 can project partially from
the opening 15.

[0041] As mentioned above, when the roller 16 is in
the advanced, working position, the belt 14 section 14a
and theroller 16 are in tangential contact with each other,
that is to say, they touch at a single point.

[0042] That is because the part of the belt 14 section
14a that comes into contact with the roller 16 is the part
at the top wheel 18 of the belt 14.

[0043] Ata constructional level (see Figure 5 in partic-
ular) the vertical section 10a of each arm 10 may have
an arc-shaped cross section defined by three parts 20,
21, 22 joined to each other without interruption.

[0044] In this situation, the belt 14 is positioned behind
the central part 21 where the partial opening 15 is made.
[0045] As shown in Figure 6, the belt 14 may be pow-
ered by a drive unit 23 mounted on the arm 10 and kin-
ematically linked through a respective shaft 24 to the bot-
tom wheel 19 of the belt 14.

[0046] AsshowninFigures 5 and 6, eachidle roller 16
is rotatably linked to one end of a horizontal rod 25 pivoted
atthe opposite end to a pin 26 that rotates about a vertical
axis Z linked to each joining section 10c of the arm 10.
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[0047] Each rod 25 is acted upon by an actuator 27
(constituting the above mentioned drive means 17), lo-
cated on the joining section 10c and designed to impart
to the rod 25 a rotational movement in a horizontal plane
between the retracted, idle position and the advanced,
working position of the roller 16.

[0048] An apparatus structured in this way, therefore,
achieves the above mentioned aims thanks to the pres-
ence of the belt behind the surface for gathering up the
film on each arm.

[0049] Thanks to its position and cooperation with the
idle roller at the front, the belt starts gathering up or con-
certina folding the film on its moving surface at a prede-
termined rate and then releases it on the unmoving sur-
face of the arm, allowing the concertina folding action to
be completed by the force of the remaining film pushing
down as the belt feeds it.

[0050] This structure permits better distribution of the
concertina folds along the stretching arm, making them
more compact and uniform so that the film can subse-
quently be drawn over the group of products and released
in a precisely balanced way.

[0051] Obviously, during the releasing action, the belt
does not touch the film because while the film is being
drawn over the walls of the product group, the tension
created by stretching the film tends to keep the film path
clear of the projecting part of the belt, while the roller is
in the retracted position.

[0052] Moreover, it should also be noticed that the size
and position of the belt do not alter the overall dimensions
and configurations of the arms during their different op-
erating movements.

[0053] The invention described has evident industrial
applications and may be modified and adapted in several
ways without thereby departing from the scope of the
inventive concept. Moreover, all the details of the inven-
tion may be substituted by technically equivalent ele-
ments.

Claims

1. An apparatus for covering one or more products
forming a product group (1) with tubular stretch film
(2), the apparatus (3) being of the type comprising
at least:

- aroll (5) of tubular stretch film (2) with pleated
sides, controlled by film (2) feed means (6) lo-
cated at the top end of a frame (4);

- means (8) for gripping and opening the mouth
of the film (2) to at least give the cross section
of the mouth a polygonal shape; said gripping
means comprising a plurality of gripper ele-
ments for each corner of the film;

- a film (2) stretching unit (9) which receives the
film (2) from the gripping means (8) in the spread
open configuration and stretches it to a size larg-
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er than the perimeter of the product group (1);
the unit (9) comprising a plurality of arms (10)
each consisting of a first vertical section (10a)
for receiving the film (2) on its surface (10b), and
a second section (10c) for linking the arms (10)
to the frame (4); each arm (10) being acted upon
by horizontal translational drive means (11) and
vertical drive means (12) which, respectively,
stretch the film (2) and move it downwards along
the frame (4) in such a way as to cover the prod-
uct group (1);

- means (13) for "pleating” or folding the film (2)
in concertina fashion in such a way as to gather
up a quantity of film (2) at least sufficient to cover
the product group (1) along its perimetric sides,
said means (13) being mounted on each arm
(10) and acting on the film (2) before it is
stretched, the apparatus (3) being character-
ised in that the concertina folding means (13)
comprise at least:

- a power-driven belt (14) for concertina folding
the film (2), associated with each arm (10) and
positioned in the area at the back of a film (2)
contact surface (10b) of the vertical section
(10a); at least one section (14a) of the belt (14)
being located at a partial opening (15) in the sur-
face (10b) to form a part thereof, in such a way
as to engage and feed the film (2) towards the
bottom of the contact surface (10b) in combina-
tion with

-anidleroller (16), positioned to face the contact
surface (10b), associated with each arm (10)
and driven by respective means (17) between a
retracted, idle position, where the roller (16) is
away from the section (14a) of the belt (14), and
an advanced, working position, where the roller
(16) is in contact with the film (2) interposed be-
tween the roller (16) itself and the section (14a)
of the belt (14).

The apparatus according to claim 1, characterised
in that the belt (14) is of the endless type and is
looped around two wheels (18, 19), of which at least
the wheel (19) is power driven.

The apparatus according to claim 1, characterised
in that the belt (14) is of the endless type and is
looped around two wheels (18, 19), of which at least
the wheel (19) is power driven; a part of the belt (14)
portion extending at the top of the belt (14) itself con-
stituting the section (14a) for engaging and feeding
the film (2).

The apparatus according to claim 3, characterised
in that the part of the belt (14) portion constituting
the section (14a) for engaging and feeding the film
(2) has a predetermined active working height (H)
such that the film (2) is moved towards the contact
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10.

11.

surface (10b) even under the area where it is inter-
posed between the belt and the idle roller (16).

The apparatus according to claims 1 to 4, charac-
terised in that at least the active portion of the belt
(14) that feeds the film (2) extends at an angle to the
contact surface (10b).

The apparatus according to claims 1 to 4, charac-
terised in that the belt (14) is inclined to the contact
surface (10b) at a divergent angle (o), extending
from the top end to the bottom end, so that the section
(14a) of the film (2) feed belt (14) projects partially
from the opening (15).

The apparatus according to claim 1, characterised
in that at the advanced, working position of the roller
(16), the belt (14) section (14a) and the roller (16)
are in tangential contact with each other, that is to
say, they touch at a single point.

The apparatus according to claims 1 to 4, charac-
terised in that, at the advanced working position,
the roller (16) is in tangential contact with, that is to
say, touches at a single point, the belt (14) section
(14a) located at the upper wheel (18) of the belt (14).

The apparatus according to claim 1, where the ver-
tical section (10a) of each arm (10) has an arc-
shaped cross section defined by three parts (20, 21,
22) joined to each other without interruption, the ap-
paratus being characterised in that the belt (14) is
positioned behind the central part (21) where the par-
tial opening (15) is made.

The apparatus according to claims 1 to 4, charac-
terised in that the belt (14) is powered by a drive
unit (23) mounted on the arm (10) and kinematically
linked through a respective shaft (24) to the bottom
wheel (19) of the belt (14).

The apparatus according to claim 1, characterised
in that each idle roller (16) is rotatably linked to one
end of a horizontal rod (25) pivoted at the opposite
end to a pin (26) that rotates about a vertical axis (Z)
linked to each joining section (10c¢) of the arm (10);
each rod (25) being acted upon by an actuator (27)
located on the joining section (10c) and designed to
impart to the rod (25) a rotational movement in a
horizontal plane between the retracted, idle position
and the advanced, working position of the roller (16).
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