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DESCRIPTION

[0001] The invention relates to movable wrapping machines arranged to wrap an extensible
film of plastic material around a load consisting in a product or a plurality of products arranged
on a pallet such as to obtain a so-called palletized load. In particular the invention relates to a
manually propelled wrapping machine.

[0002] Self-propelled wrapping machines, also designated self-propelled wrapping robots, are
machines generally used to wrap loads of variable shapes and sizes and limited in number,
typically in environments or places where fixed or static wrapping machines cannot be used
due to their volumes and/or room availability. Loads are generally formed by pallets whereon a
plurality of products and/or objects, also having different sizes and shapes, are arranged more
or less properly overlaid. In other cases the wrapping, normally for protection purposes,
concerns directly the product, which is generally large.

[0003] Among self-propelled wrapping machines, there are known wrapping machines that are
manually propelled i.e. that require an operator in charge of pushing and moving them around
the load such as to wrap the latter with the extensible plastic film. The operator also fixes the
film to the load (typically by knotting an initial edge of the film to the pallet) in one initial step of
the wrapping, and cuts the film at the end of the wrapping.

[0004] These manually actuated wrapping machines typically include a cart or carriage
provided with fixed rear wheels and front pivoting wheels and provided with a helm or guiding
bar used by the operator to push and direct the carriage. The latter supports a vertical column
along which an unwinding or dispensing unit that houses a reel of plastic film is movable with
alternate rectilinear motion. The unwinding unit can be provided with a couple of pre-stretching
rollers arranged to unwind the film from the reel and therefore to pre-stretch or elongate it of a
predefined percentage, and one or more return rollers to deviate the film towards the load to
be wrapped.

[0005] The unwinding unit can be manually propelled along the column by the operator,
typically by a crank mechanism, or semi-automatically, by an electric actuator driven by the
operator.

[0006] Such a prior art wrapping machine, which discloses the preamble of claim 1, is known
from US2003192291.

[0007] In the wrapping procedure the combination of the alternative linear movement
(rise/descent) of the unwinding unit along the vertical column and of the rotation of the self-
propelled machine around the load allows to wrap the film around the latter such as to form a
series of strips or bands overlapped and intersected. The plastic film is wrapped such as to
wrap the load completely throughout its sides.
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[0008] A disadvantage of the known manually propelled wrapping machines is that the
movement speed of the unwinding unit movable, rising and descending, along the column is
not related to the advancing speed of the machine, which is pushed by the operator around the
load. In particular, whereas the movement speed of the unwinding unit can be set acting on the
electric actuator and it is thus substantially defined and constant throughout the whole
wrapping procedure, the advancing speed depends on the operator employed to drive the
machine and on how the operator pushes the machine during the whole wrapping procedure.
With the known wrapping machines it is not possible to control precisely and constantly the
amount of film laid on the load, i.e. the number of fiim wraps and of overlaps between
contiguous film strips. Consequently, even with loads being equal (in terms of size, type and
number of products), different and uneven wrappings are obtained, i.e. having different
characteristics (number of wrappings, overlaps) and thus not often acceptable both from a
qualitative point of view (as the wrapping and stabilization of the load are not regular, constant
and reiterative) and from a purely aesthetical point of view (different arrangement and number
of film bands overlapped and intersected).

[0009] An object of the invention is to improve the known manually propelled wrapping
machines arranged to wrap a load with a film of extensible plastic material.

[0010] Another object is to implement a manually propelled wrapping machine that makes it
possible to lay down a definite amount of film on the load ie. to wrap the latter with a
determined number of film strips or bands and/or with a predefined overlapping value of the
contiguous film strips.

[0011] A further object is to implement a manually propelled wrapping machine that makes it
possible to wrap substantially evenly and regularly the film around the load regardless of the
operator employed and/or his way of moving the machine during the wrapping process. Such
and other objects are achieved by a manually propelled wrapping machine according to one or
more of the hereinafter reported claims.

[0012] The invention will be better understood and implemented referring to the enclosed
drawings which illustrate some exemplary and non-limiting embodiments, wherein:

« Figure 1 is a perspective view of the manually propelled wrapping machine of the
invention;

» Figure 2 is a perspective view of the machine of figure 1 pushed by an operator in a
process for wrapping a load;

e Figure 3 is a schematic plan view of an unwinding unit of the machine of Figure 1;

» Figure 4 is a schematic plan view of an unwinding unit of a variant of the machine of
Figure 1.

[0013] Referring to Figures 1 and 2, a manually propelled wrapping machine 1 is shown,
movable by an operator around a load 100 to wrap the latter with a film 50 of plastic material.
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[0014] The wrapping machine 1 comprises a movable carriage 2 provided with a plurality of
supporting wheels 3, 4 and a guiding bar 5, or helm, usable by the operator to push and direct
the carriage 2 in particular at least along a wrapping path P around the load 100 during the
wrapping.

[0015] A column 6, substantially vertical, is fixed to the carriage 2 and slidably supports an
unwinding unit 10 arranged to dispense the film 50.

[0016] Actuating means 18 is provided to move the unwinding unit 10 along the column 6 with
a specific movement speed Vs, in particular according to a first movement direction (rise)
and/or a second movement direction (descent).

[0017] The wrapping machine 1 further comprises first sensor means 21, associated with at
least one wheel of the aforesaid plurality of wheels 3, 4 and arranged to detect and measure a
rotation speed of said wheel, and a control unit 20 adapted to receive a signal related to the
measured rotation speed of the wheel from the first sensor means 21 and calculate an
advancing speed Va of the carriage 2, in particular along the wrapping path P, and thus to
control the actuating means 18 so as to adjust the movement speed Vs of the unwinding unit
10 as a function of the advancing speed Va so as to wrap the load 100 with a defined wrapping
configuration F. More precisely, the control unit 20 controls and adjusts the movement speed
Vs in the two movement directions of the unwinding unit 10 so that, regardless of the value of
the advancing speed Va of the carriage and its variation throughout the whole wrapping
process, the load 100 is wrapped with a predefined number of film wraps and with predefined
overlapping values between continuous strips or bands of film. In other words, the aleatory
nature of the wrapping configuration F of the load 100 determined by manually moving the
wrapping machine 1 by the operator is avoided.

[0018] The control unit 20 can be programmed in order to allow the operator to adjust and set
a variation of the movement speed Vs as a function of the advancing speed Va so as to
change the wrapping configuration i.e. to change an amount of film 50 laid on the load 50. In
other words, acting on the control unit 20, the advancing speed Va being equal, the operator
can vary the movement speed Vs of the unwinding unit 10 to obtain different wrapping
configurations F on the load 100.

[0019] The control unit 20 is provided with a control panel 24 positioned on an end of the
guiding bar 5, in particular interposed between two handles 19 of the latter, which allows to
actuate and control the wrapping machine 1, in particular the actuating means 18.

[0020] In the illustrated embodiment, the carriage 2 comprises a pair of fixed first wheels 3, i.e.
not pivoting, and at least one pivoting second wheel 4, for example two, which allow to steer
the carriage. The fixed first wheels 3 are for example the rear wheels placed at a rear portion
of the carriage 2 which the guiding bar 5 is fixed to, while the pivoting second wheels 4 are the
front wheels placed at a front portion of the carriage 2.
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[0021] The first sensor means 21 comprises at least a rotation sensor associated with one
wheel of the first wheels 3 and arranged to measure at least an angular or rotation speed of
the wheel. The rotation sensor is a known sensor and not described in detail, for example a
rotation speed sensor of inductive, optical, Hall effect type, etcetera.

[0022] Preferably, the first sensor means 21 comprises a pair of rotation sensors each of which
is associated with a respective first wheel 3. Thereby the control unit which receives from the
two sensors 21 the signals related to the measured rotation speeds of the wheels can calculate
in a more precise and real way the advancing speed Va of the carriage 2.

[0023] The wrapping machine 1 of the invention also comprises second sensor means 22
arranged to detect a height of the load 100 with respect to a supporting plane 150 of the load
100 and of the wrapping machine 1 and to send a corresponding signal to the control unit 20 in
order to stop or reverse a movement of said unwinding unit 10 along the column 6, in the first
movement direction (rise) or in the second movement direction (descent). Alternatively,
stopping or reversing the movement of the unwinding unit 10 can be actuated manually by the
operator acting on a control panel of the control unit 20.

[0024] In one embodiment of the wrapping machine 1, the unwinding unit 10 comprises a reel
51 of film 50, a plurality of guiding rollers 11 and a couple of powered pre-stretching rollers 12,
13, i.e. driven in rotation about respective longitudinal axes by motor means (not shown in the
figures), and arranged to unwind and pre-stretch the film 50 before wrapping it around the load
100 (figure 3). Actuating and adjusting motor means of the pre-stretching rollers 12, 13 is
performed by the operator by means of the control panel 24 of the control unit 20. Alternatively,
in one variant of the wrapping machine of the invention, the unwinding unit 10 comprises the
reel 51 of the film 50, a plurality of guiding rollers 15 and a friction roller 14 arranged to
elongate or stretch the film 50 while wrapping it around the load 100 (figure 4).

[0025] The functioning of the wrapping machine 1 of the invention provides an initial step of
adjusting wherein the operator, through the control panel 24 of the control unit 20, sets up the
variation of the movement speed Vs of the unwinding unit 10 as a function of the advancing
speed Va of the carriage 2 i.e. he sets a desired wrapping configuration F or amount of film 50
to be laid down on the load 100.

[0026] After fixing an initial edge of the film 50 to the load 100, for example to a lower portion
of the supporting pallet, the operator starts pushing the wrapping machine 1 around the load
100 following a wrapping path P and actuating at the same time through the control panel 24
the actuating means 18 which moves the unwinding unit 10 along the column 6 in the first
movement direction (rise).

[0027] According to the selected wrapping configuration for the load 100, when the unwinding
unit 10 reaches along the column 6 the top of the load 100 detected by the second sensor
means 22 (that measures the height thereof), the control unit 20 controlling the actuating
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means 18 can decide to stop the unwinding unit 10 (end of wrapping of the load) or to reverse
the movement of the latter into the second movement direction (descent).

[0028] Alternatively, stopping or reversing the movement of the unwinding unit 10 can be
actuated manually by the operator acting on a control panel 24 of the control unit 20.

[0029] Once wrapping is ended, the operator cuts the film 50 fixing the resulting end edge to
the load 100.

[0030] Thanks to the manually propelled wrapping machine 1 of the invention it is thus
possible to lay down a definite amount of film on the load 100 i.e. to wrap the latter with an
established number of strips or bands of the film 50 and/or with a predefined value of
overlapping of the contiguous film bands. More precisely, the wrapping machine 1 allows to
wrap the film 50 around the load 100 in a substantially even and regular way regardless of the
operator employed and/or its way of moving the machine around the load during the wrapping
process.

[0031] It is therefore possible to obtain, with equal or similar loads (in terms of size, type and
number of products), even and regular wraps, i.e. having equal characteristics (number of
wraps, overlaps) and thus acceptable both from a qualitative and aesthetical point of view.
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Patentkrav

1. Manuelt fremdrevet indpakningsmaskine (1), der kan bevaeges af en operator
omkring en last (100) for at indpakke sidstneevnte med en film (50) af plastmate-

riale, omfattende:

- en vogn (2) forsynet med en raekke stottende hjul (3, 4) og en styrestang
(5), der kan bruges af operatoren til at skubbe og lede vognen (2) mindst
langs en indpakningsbane (P} omkring lasten (100);

- en sgjle (6), der er fastgjort til vognen (2) og forskydeligt stotter en afvik-
lingsenhed (10) til dispensering af filmen (50);

- aktiveringsmidler (18) til at bevaege afviklingsenheden (10) langs sajlen (6)

med en bestemt beveaegelseshastighed (Vs);

kendetegnet ved, at den omfatter:

- forste sensormidler (21) tilknyttet mindst et hjul af flerheden af naevnte hjul
(3, 4) til at detektere og male hjulets omdrejningshastighed;

- en styreenhed (20) til modtagelse af et signal vedrgrende omdrejningsha-
stigheden fra de ferste sensormidler (21) og til at beregne en fremadskri-
dende hastighed (Va) for vognen (2) langs indpakningsbanen (P) og til at
styre aktiveringsmidlerne (18) for at justere beveagelseshastigheden (Vs) af
afviklingsenheden (10} som en funktion af den fremadskridende hastighed

(Va) for at indpakke lasten (100) med en defineret indpakningskonfiguration

(F).

2. Indpakningsmaskine (1) ifelge krav 1, hvori vognen (2) omfatter et par faste
forste hjul (3) og mindst et drejeligt andet hjul (4), naevnte forste sensormidler

(21) omfatter en rotationssensor, der er tilknyttet til et af de farste hjul (3).

3. Indpakningsmaskine (1) ifglge krav 2, hvori naevnte forste sensormidler (21)

omfatter et par rotationssensorer, der hver er tilknyttet et respektive forste hjul

(3).

4. Indpakningsmaskine (1) ifelge krav 2 eller 3, hvor rotationssensoren er en rota-

tionshastighedssensor af induktiv eller optisk eller Hall-effekt type.
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5. Indpakningsmaskine (1) ifolge ethvert af de foregaende krav, omfattende anden
sensormidler (22) til at detektere en hgjde af lasten (100) i forhold til et stotteplan
(150) og sende et relateret signal til styreenheden (20) for at stoppe eller vende

om pa en beveegelse af afviklingsenheden (10) langs sejlen (6).

6. Indpakningsmaskine (1) ifalge ethvert af de foregaende krav, hvor afviklingsen-
heden (10) omfatter en rulle (51) med filmen (50), en flerhed af styreruller (11) og
et par pre-stretching ruller (12, 13), der drives i rotation omkring respektive laeng-
deakser til afvikling og pre-stretching af filmen (50), for den pakkes om lasten
(100).

7. Indpakningsmaskine (1) ifalge ethvert af kravene 1 til 5, hvor afviklingsenheden
(10) omfatter en rulle (51) af naevnte film (50), en flerhed af styreruller (15) og en

friktionsrulle (14) til at streekke filmen (50), mens den vikles om lasten (100).

8. Indpakningsmaskine (1) ifelge ethvert af de foregdende krav, hvor styringsen-
heden (20) kan programmeres til justering af en variation af beveegelseshastighe-
den (Vs) som funktion af den fremadskridende hastighed (Va) for at eendre indpak-

ningskonfigurationen (F).
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