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DESCRIPTION

Field of the invention

[0001] The present invention relates to a wrapping apparatus which uses a hood-shaped film of plastic material, that is, a so-
called hooding apparatus. These are machines provided for the wrapping of loads, generally stacked on pallets, with a hood of
plastic material, formed starting from a stretchable or heat-shrinkable tubular film folded in a plane in a longitudinal sense, and
wound on a supply bobbin.

[0002] In particular, the invention refers to such a wrapping apparatus wherein the hood transfer occurs along two separate
pathways.

State of the Prior Art

[0003] The general principle of wrapping apparatuses is the following. Aload arranged on a pallet is brought in correspondence
of a wrapping position, in the middle of a framework of a wrapping machine. A tubular film, in a flattened state, is taken from a
respective bobbin, cut to measure, closed and welded at one end, conventionally called rear end, leaving the other end -
conventionally called "mouth” - open to form a bag-like body, called "hood". This hood is then gripped at the mouth end, opened
and hence fitted on top to bottom until it wraps the entire load in a hood.

[0004] Machines of this type are largely known. Various types are represented in documents EP 285, 855 in the name of
Lachenmeier, EP 1,060,988 in the name of Thimon, EP 1,086,893 and EP 1,510,460 both in the name of the same Applicant.

[0005] A first important improvement to these machines, which allows to achieve a series of advantages, is described in EP
2,719,628 in the name of the same Applicant, the content of which is here entirely recomprised for a better understanding of the
prior art and of the present invention, representing in fact the closest prior art of the invention.

[0006] As known from these documents, a terminal edge of the tubular film, supplied by the bobbin, is gripped from a position
generically at the bottom of said framework and brought - through gripping and dragging means - first vertically, as far as the top
of the apparatus framework, and then horizontally as far as a position above the top of the load and centred with respect to the
same, where a delivering station is found; from here, the edge of the tubular film is taken in charge by spreading-apart means,
which open the mouth thereof and arrange it onto the load.

[0007] The cut to measure (depending on load height) and the welding of the rear end of the hood can occur alternatively at the
bottom of the machine, hence in a step which precedes the fitting process, or at the top of the machine, hence in a terminal stage
of the fitting process.

[0008] As can be clearly understood, these apparatuses have a significant height dimension: as a matter of fact, sizng is carried
out based on the highest loads which the machine must be able to wrap, considering then that above the load height there are
furthermore provided the dragging means of the tubular film, the spreading-apart and fitting members and, in some cases, the
welding and cutting assembly.

[0009] That implies firstly - as already described in EP 2,719,628 - important maintenance problems. As a matter of fact, the
operators, in order to be able to access to all the functional members of the machine, are forced to climb up to be able to operate
at the top of the machine. Moreover, in the machines in which the cutting and welding assembly is found at the head of the
machine (that is, immediately above the spreading-apart and fitting-on members), the operator must climb up even at each
bobbin, because he/she must fit the initial edge of the film into gripping devices arranged immediately downstream of the welding
assembly.

[0010] Moreover, the throughput of the apparatus is not optimised if there are significant height changes of the loads to be
wrapped. As a matter of fact, the forming and fitting pathway of the hood is always the same (sized for a maximum-height load)
even when it is necessary to put a hood on a low load, which would theoretically require a much shorter hood processing
pathway. In substance, based on the variability of load height, idle times of the machine arise, both in the lifting step and in the
descending step of the hood, which reduce overall throughput.



DK/EP 2993134 T3

[0011] These problems have been dealt with and brilliantly solved in EP 2,719,628. The original feature of this machine is given
by the fact that the height path of said distribution unit can be determined depending on the load height; for this purpose, gripping
and dragging means of the plastic tubular film are provided, which consist of coupled dragging belts, which circulate on closed
ring-shaped paths having at least adjacent continuous portions, along which said belts adhere by pressure onto each other,
dragging the plastic material film between them; in particular, each of the opposite belts has at least one variable-geometry loop,
the size of which is reduced or extended based on the vertical position taken up by the delivering unit which is found at the top of
the machine.

[0012] Although this machine has proved to be perfectly functional and apt to carry on fast paces of work, the Applicant has
detected that there is room for improving said arrangement, which prove necessary for specific applications.

Summary of the Invention

[0013] The problem at the base of the invention is hence to provide a structure of a wrapping machine of the above-mentioned
type, which has a construction with more traditional mechanical members, despite preserving the advantage of allowing the height
adjustment of the delivering unit path, allowing to eliminate undesired idle time in processing, as well as the advantage of
performing the hood welding and cutting at the bottom of the machine, hence being handier in the maintenance and babbin
change operations, without putting at risk the operator.

[0014] These objects are achieved through the features mentioned in the independent claims herewith enclosed. The dependent
claims describe preferred features of the invention.

Brief Description of the Drawings

[0015] Further features and advantages of the invention are in any case more evident from the following detailed description of a
preferred embodiment, given purely as a non-limiting example and illustrated in the attached drawings, wherein:

fig. 1 is a schematic, front elevation view, of a hooding apparatus according to an embodiment of the invention;

fig. 2 is a schematic front elevation view, enlarged with respect to fig. 1, of the sole cutting and welding station at the bottom of the
machine, wherein a carriage for the vertical dragging of the wrapping film is also visible;

fig. 3 is a schematic, interrupted front elevation view, which shows the vertical dragging carriage in a position spaced apart from
the cutting and welding station, and a horizontal carriage, which is in the proximity of a release station;

fig. 4 is a schematic, interrupted front elevation view, similar to that of fig. 3 but partly enlarged, of the two dragging carriages in a
position of an exchange station;

fig. 5 and 6 are two schematic, interrupted side elevation views, which show the two dragging carriages in the positions
corresponding to those taken up in the front views of figures 3 and 4, respectively;

fig. 7 is a fully similar view to that of fig. 3, but with the vertical dragging carriage in a return phase towards the cutting and welding
station and the horizontal dragging carriage in an advancing phase towards the release station;

fig. 8 is a view fully similar to that of fig. 7, wherein the horizontal dragging carriage is arranged above the release station; and

fig. 9 is a view fully similar to that of fig. 8, wherein the horizontal dragging carriage has released the film edge.

Detailed Description of a Preferred Embodiment

[0016] As represented in the drawings, a hooding apparatus comprises, in a manner known per se, a main post 1 of a support
frame (not better shown overall, being of a type largely known per se).

[0017] Next to post 1 is arranged a carriage 2 carrying bobbins 3 for the supply of a film P of plastic material, of a tubular shape,
but folded on a plane. For the purposes of the present invention the use of a film of heat-shrinkable or stretchable plastic material
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is indifferent, since the opening/spreading-apart system of the film of plastic material is of no interest to the present invention,
concerning a part of the machine, referred to as distribution and fitting-on unit further on, which operates downstream of the
gripping and advancing means which make up the object of the invention.

[0018] Equally, the unit of carriage 2 carrying bobbins 3 is not part of the present invention and will hence not be described in
further detail. It is sufficient to clarify that it can be a unit for a single bobbin, as schematised in the drawings, or a multiple-bobbin
unit, as illustrated in EP 1,086,893 or EP 2,719,629.

[0019] As an example, it is nevertheless pointed out that on post 1 there are exemplifyingly provided control means of the
rotation of bobbin 3, consisting of an arm 4, mounted with an end thereof oscillating around a pin 4a and carrying, at the other
free end thereof, a motorisation 5 for a rotating cylinder 6, which cylinder rests on the periphery of bobbin 3 and drives it into
rotation by friction.

[0020] Tubular film P, supplied by bobbin 3, passes first through a tensioning device 7 and subsequently through a guiding
device 8 arranged in the lower part of the bobbin unit, so as to present the edge of fim P standing vertically, from bottom to top,
to a cutting and welding station 9. In the illustrated embodiment, the cutting and welding unit 9 of the hood is hence arranged in
the lower part of the machine.

[0021] The cutting and welding unit 9 (represented in greater detail in fig. 2) comprises, in a way known per se, two opposite
welding bars 9a, 9b, which can be mutually brought closer together and spread apart, as well as - upstream of these (in the
advancement direction F of wrapping film P), that is, below them - a cutting blade 9c which can be brought closer together
cooperating with an opposite cutting abutment 9d. Thereby two opposite assemblies arise, each one comprising a part of the
welding means and of the cutting means.

[0022] The two opposite assemblies are normally kept mutually distant (attitude shown in fig. 2), so as to define a running path
for film P. When it is necessary to close one end of the tubular film for forming a hood, the two assemblies are provisionally
brought closer together for welding and cutting, and then they are brought further apart again.

[0023] Please notice (fig. 3) that the welding means 9a, 9b (which operate in a fixed station, integral with the machine framework)
operate at a height X1, while the cutting means operate at a height X2, below height X1. This is essential to obtain that the film
severing occurs upstream - with respect to the supply direction - of the welding, so that the hood is finished and welded at the
lower end, before being transferred to the fitting means.

[0024] In this preferred embodiment, in order to guide plastic film P with supply continuity, guiding device 8 furthermore
comprises holding and presenting means 8a (shown in greater detail in fig. 2), the function of which is to hold the free edge of film
P (separated from the above-lying hood, already closed at the lower end thereof by welding unit 9b, through cutting unit 9c) until
the moment of releasing it to gripping and advancing means - better described in the following - which grip it to drag it to and
beyond said cutting and welding station 9.

[0025] Holding and presenting means 8a, in particular, can be in the form of coupled flaps between which plastic film P is
retained, free to slide, so that it presents the vertical free edge facing upwards.

[0026] Preferably the two coupled flaps 8a have an upper comb-shaped profile, that is, with cut-outs which extend from the
terminal edge towards the flaps body. These cut-outs, not visible in the drawings, allow to interact with the plastic film from the
outside of flaps 8a, despite preserving good guiding function of the film on the vertical plane. In particular, through these cut-outs,
clamping members of the plastic film are introduced, as will be described further on.

[0027] According to a fundamental feature of the invention, the gripping and advancing means are split into two substantially
independent sections, and precisely a first section, indicated overall with reference 10, substantially running vertically, and a
second section, indicated overall with reference 11, substantially running horizontally.

[0028] In the first section 10 there is provided a vertical dragging carriage 13 slidingly mounted from the bottom to the top of the
machine and vice versa, while in the second section 11 another horizontal dragging carriage 20 is provided, slidingly mounted in
a substantially horizontal direction, for example from post 1 of the machine towards a release station 12 and vice versa; below
release station 12 there is provided, in a way known per se, a gripping and spreading-apart assembly 12, located on the vertical
line of the stationing area of a load C to be wrapped. Such gripping and spreading-apart assembly 12" will not be described in
further detail, because generically known to a person skilled in the field and not forming specifically an object of the present
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invention.

[0029] Vertical dragging carriage 13 is provided with wheels 13a for sliding along a fixed vertical rail (not represented to simplify
the drawing). The vertical movement is controlled by a belt or chain 14, sliding on a pair of end pulleys 15 and 16, arranged along
a ring-shaped path. With one of the two pulleys, preferably the upper pulley 16, a motorisation 17 is assaociated. Although in the
drawings a single carriage is always represented, preferably a pair of carriages 13 is provided, arranged on the two opposite
sides of the frame (of which fig. 5 shows a single one), between which a lifting bar 30 is arranged - as will be described further on
- lying according to the width of the plastic film and of a length at least equal to the width of film P which is unwound off bobbin 3.

[0030] Horizontal dragging carriage 20 is itself provided with guiding wheels 20a (see better in fig. 3) for the sliding along a fixed,
horizontal rail (not shown to simplify the drawing). The horizontal movement is controlled by a belt or chain 21, sliding on a pair of
pulleys 22 and 23, arranged along a ring-like path. With one of the two pulleys, preferably the outermost pulley 23, a motorisation
24 is associated. In this case too, although in the drawings a single carriage is always shown, preferably a pair of carriages 20 is
provided, arranged on the two opposite sides of the upper frame, between which a dragging bar 31 is arranged lying according to
the width of the plastic film and of a length at least equal to the width of the film P which is unwound off bobbin 3.

[0031] The vertical rail, along which carriage 13 moves, is fastened on the post 1 of the machine. The horizontal rail, along which
carriage 20 moves, is fastened on a crossmember 11a of the upper frame which, according to an arrangement already known
from application EP 2,719,629, is capable of being vertically displaced along post 1, to adjust the height thereof to the current
requirements, for example for maintenance or for operation start purposes.

[0032] On lifting bar 30 there are arranged first clamping members 30', mutually spaced apart with a suitable pitch to be able to
come into cooperation with second clamping members 31' carried on dragging bar 31. As a matter of fact, first clamping members
30' extend upwards, from lifting bar 30, so as to be able to securely hold the free edge of film P' so that it ends slightly above
lifting bar 30. Second clamping members 31' are configured to move closer to lifting bar 30 and clamp free edge P' in the gap left
free between first clamping members 30'.

[0033] For such purpose, the arrangement of first clamping members 30' provides a pair of small, opposite clamping plungers
26, from which respective retaining lugs 27 extend upwards. In order to simplify the description, in the following reference will be
made to a pair of small clamping plungers 26 and relative retaining lugs 27, but it is understood that a plurality thereof arranged
with a certain pitch along lifting bar 30 is provided. The pairs of small clamping plungers 26 are carried in the upper part of lifting
bar 30'.

[0034] Similarly, second clamping members 31' are equipped with opposite pairs of small plungers 26a, mounted in the lower
part of dragging bar 31.

[0035] Opposite plungers 26 and 26a move into opposite directions on aligned and generally horizontal axes, so as to clamp
between them the plastic film edge which presents itself always arranged in a vertical plane. Preferably they are maintained closer
together (closed clamp) by elastic means, such as a spring 29 for first clamping members 30' and a spring 29a for second
clamping members 31'; the moving away of opposite plungers 26 and 26a (clamp opening) is obtained by acting with an active
control, for example through a hydraulic or compressed-air circuit.

[0036] The general operation of the machine described so far is the following.

[0037] Vertical dragging carriage 13 is initially arranged in the lower part of the travel thereof, in a position slightly lower than the
one illustrated in fig. 2, so that first clamping members 30' may clamp the plastic film sufficiently below the upper terminal edge
thereof (cut by blade 9c), for example within the cut-outs provided on flaps 8a.

[0038] In particular, the top of holding and presenting means 8a is found at a height below height X2 at which cutting blade 9c
operates, so as not to interfere with the movement thereof. The active part of first clamping members 30' engages with the film at
such a height X3 that, between said height and height X2 a free portion of film P remains, sufficient for performing the exchange
operation in the way best described in the following.

[0039] First clamping members 30" are opened and then closed onto the film, so as to clamp the free edge of film P. Then
vertical dragging carriage 13 is controlled in an upward movement, thereby dragging with itself the free edge of film P as far as a

first desired height (which determines the hood length).

[0040] Once arrived at this desired height, it stops and the welding of the lower end of the tubular film is performed, to define a
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hood of preset dimensions, closed in the lower part thereof. The welding, and the subsequent cut (to separate the hood from the
remaining portion of film) occurs by assembly 9 in the lower part of the machine.

[0041] Hence vertical dragging carriage 13 resumes the upward travel (if necessary) to an exchange station, which is found at a
height corresponding to the crossing with the travel plane of the horizontal dragging carriage 20; in particular, in this station
vertical dragging carriage 13 arranges itself so that retaining lugs 27 end approximately at the same height as the opposite
plungers 26a of the second clamping members 31', as represented in fig. 4. The opposite plungers 26a of the horizontal dragging
carriage are brought mutually closer together, clamping the film edge in the free gap between retaining lugs 27. Said lugs are
instead mutually spaced apart, releasing the free edge of film which is integrally retained to horizontal dragging carriage 20.

[0042] For a better understanding of the cooperation between carriage 13 and carriage 20, in the exchange station, it is
necessary to refer to figs. 5 and 6, which show carriages 13 and 20 substantially as in figs. 3 and 4, however, no longer in a front
but lateral view, that is, a viewin the direction of arrow VL.

[0043] In fig. 5, as in fig. 3, one can see carriage 13 which is found in a position still below the travel plane of carriage 20, in an
upward step according to arrow F and moving closer to the level where carriage 20 is found.

[0044] The representation of this carriage 13 is simplified in fig. 5 (for sake of clearness of the drawing): a pair of sliding wheels
13a can be seen, integral with a bracket 13" at the lower end of which lifting bar 30 is attached, which carries a plurality of pairs of
plungers 26 with the relative support lugs 27. As already stated, the length of bar 30 and the number of pairs of plungers 26 and
lugs 27 are determined on the basis of the width 1 of the film supplied by bobbin 3, so as to ensure correct film dragging, with no
inflexions.

[0045] It is important to notice here the essential function of lugs 27, which keep lifted the upper edge P' of film P.

[0046] Also carriage 20 is represented in a simplified manner: as a matter of fact, only wheels 20a and dragging bar 31, fully
similar to the lifting bar 30 of carriage 13, in turn carrying a plurality of plungers 26a, can be seen.

[0047] Fig. 6 shows carriages 13 and 20 in the position already represented in fig. 4, that is, in the exchange position. From this
fig. 6 it can be noticed that plungers 26a retain the upper edge of fim P' in the free gap left by lugs 27.

[0048] In the exchange station a synchronised control intervenes which determines the collection and delivery of the film from
lifting bar 30 to dragging bar 31.

[0049] As a matter of fact, by this arrangement, as soon as carriage 13 arrives at the exchange position, thus leading the upper
edge P' of the film to arrange itself between each pair of open plungers 26a, the synchronised control firstly drives the clamping
of these plungers 26a, which thus grip the film edge P'. Immediately afterwards, the opening of plungers 26 and lugs 27 is
controlled, which release the grip on film P. The exchange is thus completed.

[0050] Once the exchange has been completed, vertical dragging carriage 13 can descend back towards the lower part of the
machine, while horizontal dragging carriage 20 starts moving towards release station 12, also dragging film P which rests on
suitable guiding cylinders 40 (fig. 7).

[0051] Please notice that when carriage 13 returns downwards (arrow F1 in fig. 7), first clamping members 30' are open (see the
moved-away plungers 26); it can hence reach the position shown in fig. 2, wherein lugs 27 are mutually spaced apart to arrange
themselves on the two sides of the edge of film P kept in position by presenting means 8a. While the previous hood is transferred
through horizontal dragging carriage 20, in this lower position of the machine the closing of first clamping members 30' can be
controlled, so as to grip a new portion of film P and drag it upwards (direction F) up to the preset height for forming a new hood of
the desired size.

[0052] Returning to consider the operation of horizontal dragging carriage 20, please notice that in correspondence of the
release station there are provided means suitable to guide the edge of film towards gripping and spreading-apart elements 12,
through which the hood is opened and fitted onto load C, in either one of the ways already well-known in the art of these wrapping
machines.

[0053] Such guiding means, according to a preferred embodiment illustrated in the drawings, consist of a pair of sliding rollers,
an upstream one 41 and a downstream one 42 arranged in the release station. In particular the two rollers 41 and 42, arranged
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with their rotation axis in the direction of the width of film P (hence orthogonal to the movement of horizontal dragging carriage
20), are maintained at a certain mutual distance (fig. 8) as long as the horizontal dragging carriage 20 carries the free edge of
film P in the proximity of downstream roller 42. After which, the opposite plungers 26a of carriage 20 are moved away and the
edge of film is released, falling downwards between the two rollers 41 and 42. At this point, downstream roller 42 is moved closer
to upstream roller 41 (or in any case a relative moving-closer movement is established), gripping film P therebetween (fig. 9). The
edge of film is hence firmly retained and then pushed downwards - where it will be taken by gripping and spreading-apart
elements 12' - putting in rotation (in two opposite directions) the two rollers 41 and 42, one of which is necessarily driven into
rotation.

[0054] As can be easily understood, the hooding apparatus according to the invention allows to perfectly achieve the objects set
forth in the premises. As a matter of fact, the mechanical construction is of the traditional type, wherein the plastic film is always
transferred by clamping systems, which guarantees a safe grip regardless of the film thicknesses and material. By this layout it is
nevertheless possible to adjust the height of the gripping and spreading-apart assembly 12' and of the relative release station 12
to the current requirements, in particular for maintenance purposes. The separation of the dragging movements on two distinct
paths, a substantially vertical one and a substantially horizontal one, allows to control the dragging members independently, so as
to be able to produce a hood while the previous hood is delivered onto the load, thereby increasing apparatus productivity.

[0055] However, it is understood that the invention is not limited to the particular embodiments illustrated above, which represent
only non-limiting examples of the scope of the invention, but that a number of variants are possible, all within the reach of a
person skilled in the field, without necessarily departing from the scope of the invention.

[0056] In particular, the control devices, such as plungers 26, chains 14 and 21, can take up also different shapes, provided the
described function thereof is preserved.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.

Patent documents cited in the description

o EP27196284 [6813] [0031]



10

15

20

25

30

DK/EP 2993134 T3

Patentkrav

1. Overtraeksindretning til emballering med plastikfiimovertrack, omfattende
en bsereramme (1), pa hvilken der er anbragt et system til udformning af et
plastikovertraek, med udgangspunkt i en rgrformet film (P), der er foldet pa et
plan og viklet om mindst én forsyningsspole (3), hvor udformningssystemet
omfatter praesentationsmidler (8a) af en begyndelseskant af den rgrformede
film (P) i neerheden af bunden af indretningen,

gribe- og fremfaringsmidler, som traekker den rgrformede film (P) langs en
udformningsbane, som straekker sig langs en vertikal stolpe (1) af indretnin-
gen, fra bunden til toppen, og langs et horisontalt tveerelement (11a) af ind-
retningen, frem til over en stationeringsposition af en ladning (C), som skal
emballeres, hvor dette horisontale tvaerelement (11a) monteres hgjdejuster-
bart langs stolpen (1)

en skaerings- og svejsningsenhed (9), der er anbragt ved bunden af indret-
ningen, ved begyndelsen af udformningsbanen,

en frigarelsesstation (12), der er integreret i det horisontale tveerelement
(11a), hvorfra den rarformede film (P) tilferes en gribe- og spredeenhed (12'),
der kan tilpasse overtraekket til ladningen (C), kendetegnet ved, at

gribe- og fremfaringsmidlerne er inddelt i en forste vertikal trackvogn (13), der
kan traekke filmen (P) langs den i det veesentlige vertikale bane, og ind i en
anden horisontal treekvogn (20), der kan traekke filmen (P) langs den i det
veesentlige horisontale bane, og

den vertikale og horisontale treekvogn (13, 20) omfatter henholdsvis forste
klemelementer (30") og andre klemelementer (31'), der er fordelt pa hen-
holdsvis en loftestang (30) og en treekstang (31), der er anbragt i retningen af
bredden af plastikfilmen (P), hvor de faorste klemelementer (30") og andre
klemelementer (31') samvirker indbyrdes i en udvekslingsstation, ved kryds-
ningsstedet mellem den i det vaesentlige vertikale og den i det vaesentlige
horisontale bane, saledes at en kant af flmen (P) fastholdes pa skift af de

farste klemelementer (30') eller de andre klemelementer (31').
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2. Indretning ifelge krav 1, hvor de fgrste klemelementer (30') og de andre
klemelementer (31') omfatter en flerhed af par af holdestempler (26, 26a),
der kan beveaege sig neermere hinanden og veek fra hinanden for at klemme
plastikfilmen (P) derimellem.

3. Indretning ifalge krav 2, hvor holdestemplerne (26) af laftestangen (30)

ogsa er forsynet med grer (27), der straekker sig opad.

4. Indretning ifolge krav 2 eller 3, hvor parrene af holdestempler (26, 26a)
holdes teet sammen af et elastisk element (29, 29a) og fijernes laengere fra
hinanden med en aktiv styring.

5. Indretning ifglge et hvilket som helst af de foregédende krav, hvor de forste
klemelementer(30') p& skift anbringes mellem de andre klemelementer (31"),
nar de samvirker i udvekslingsstationen.

6. Indretning ifalge et hvilket som helst af de foregdende krav, hvor frigarel-
sesstationen (12) omfatter to ruller, som kan bevaeges naermere til hinanden
(41, 42), med rotationsakser, der er anbragt ifglge bredden af plastikfilmen
(P), som kan definere en spalte, i hvilken en fri ende af filmen (P) bringes til
at falde, nar den frigares af den horisontale trackvogn (20), hvor rullerne kan
bevaeges naermere til hinanden (41, 42), idet de drives i rotation, nar de beg-
ge er i kontakt med kanten af filmen (P) for at skubbe den mod gribe- og

spredeenheden (12').
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Fig. 8
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