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(54) METHOD FOR MANAGING AN AUTOMATIC PACKAGING MACHINE FOR CONSUMER
PRODUCTS

(57) Amethod formanaging an automatic packaging
machine for consumer products, in particular of the to-
bacco industry, in which the machine comprises at least
oneworking unit configured tooperate on awebmaterial.
A method comprises a step of providing at least one roll
(B) in a loading station (100) and a step of carrying out at
least one processing on the web material unwound from
the roll (B). A method further comprises a step of detect-
ing, by detectionmeans (300), at least one quality and/or

dimensional and/or positional parameter of the roll (B) as
it is at the loading station (100) and a step of comparing
the parameter with a corresponding reference para-
meter. Based on the comparison, at least one of the
following states is determined: - roll correctly or incor-
rectly positioned and/or oriented in the loading station
(100); - roll of the typeconformant or non-conformantwith
a type of roll expected for the current processing
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Description

[0001] The present invention relates to a method for
managing an automatic packaging machine for consu-
mer products, in particular of the tobacco industry.
[0002] As known, the packaging machines receive the
incoming web material, which is unwound and succes-
sively rolled/wound about the product or group of pro-
ducts to be wrapped.
[0003] The increase in requests for production vo-
lumes in industrial processes has led to the need to
develop packaging machines, which are capable of op-
erating in a highly automated manner and which are
flexible with every change in the type and/or format of
the packaging to be produced. Consequently, increasing
importance is being paid to the need to ensure the pre-
cision and correct execution of the supply of the web
material in order to reduce to a minimum the number of
faulty products, which are not marketable and must
therefore be rejected during the production process or
thereafter.
[0004] In fact, besides representinganexpenseboth in
terms of the waste of raw materials and disposal, the
removal of a faulty product can also mean lengthy ma-
chine stops, making said problem highly burdensome in
terms of actual production of a production plant.
[0005] The Applicant has observed that besides the
correct and efficient operation of the packaging machine
of the consumer products, it is essential to ensure a
correct supply of the web material being processed. In
fact, an incorrect type of web material and/or incorrect
dimension of said webmaterial and/or incorrect position-
ingon loading thewebmaterial to the packagingmachine
will inevitably substantially result in theproductionof non-
conformant products, which must be rejected, thus in-
evitably causing a reduction in the efficiency of the pro-
duction process carried out by the machine.
[0006] Therefore, it is the technical task of the present
invention to provide amethod formanaging an automatic
packaging machine for consumer products capable of
overcoming the drawbacks of the prior art.
[0007] Therefore, it is the object of the present inven-
tion to provide a method for managing an automatic
packagingmachine for consumer products, which allows
great flexibility in supplying the web material.
[0008] Thus, it is the object of the present invention to
provide a method for managing an automatic packaging
machine for consumer products, which allows a drastic
reduction in obtaining faulty products.
[0009] The specified technical task and objects are
substantially achieved by a method for managing an
automatic packaging machine for consumer products
comprising the technical features presented in one or
more of the appended claims. The dependent claims
correspond to possible embodiments of the invention.
[0010] Further features and advantages of the present
inventionwill bemore apparent in the following indicative
and consequently non-limiting description of an embodi-

ment of a method for managing an automatic packaging
machine for consumer products.
[0011] Said description will be presented here below
with reference to figure 1 attached, provided purely by
way of non-limiting example, showing a diagrammatic
view of a portion of an automatic packaging machine for
consumer products, in particular, of the tobacco industry,
adapted to implement the method according to the pre-
sent invention.
[0012] With reference to the appended figure, a meth-
od is now described for managing an automatic packa-
ging machine for consumer products, in particular of the
tobacco industry.
[0013] The machine comprises at least one working
unit configured to operate on a web material, e.g., on a
web of paper. The working unit, not shown, is any unit
adapted to operate, preferably continuously, on the web.
Bywayof non-limitingexample, theunit can comprise: an
embosser, a gluer, a crimper, a printer, a longitudinal
cutting tool for cutting into twoormore strips, a humidifier,
a perforator, a forming beam, a folder.
[0014] The web material is preferably fed to the work-
ing unit by means of an unwinding action of a roll "B,"
which will be described in detail below.
[0015] The method comprises a step of providing at
least one roll "B" of web material at a loading station 100
of the machine.
[0016] The term "at least one roll" can beunderstood to
mean that in the providing step:

- there is provided at least one single roll "B;" or
- there is provided at least one stack "P" of rolls "B"

arranged in configuration with one another coaxially
along a horizontal or vertical axis (by depositing
single rolls in a block or by overlaying).

[0017] Note that the steps of the method described for
theat least one roll "B" canbeapplied toastack "P"of rolls
"B."
[0018] At the end of the providing step, the at least one
roll "B" is stationary in the loading station 100, and ar-
ranged, inparticular, restingona receivingzone "R"of the
loading station 100.
[0019] According to the illustrated embodiment, the
loading station 100 receives the at least one roll "B"
arranged on a pallet or flatbed of an AGV (Automatic
Guided Vehicle) positioned in the receiving zone "R".
[0020] The pallet or flatbed are preferably provided
with at least one central support in the form of a pole
or shaft ontowhich the at least one roll "B" is fitted so as to
have the axis thereof oriented vertically. Alternatively, the
central support could have an inclined or horizontal ex-
tension.
[0021] As an alternative to the illustrated embodiment,
the loading station 100 comprises at least one lower
support orientedhorizontally so that in the providing step,
the at least one roll "B" is arranged resting on said lower
support so as to have the axis thereof oriented horizon-
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tally. In said situation, the receiving zone "R" is definedby
the support portion.
[0022] As shown in the appended figure, the loading
station 100 further comprises automated movement
means 10.
[0023] In the embodiment illustrated by way of non-
limiting example, the automated movement means 10
are made in the form of a robotic arm provided with a
clamp.Alternatively, theautomatedmovementmeans10
can comprise a Cartesian mover.
[0024] Following the providing step, the method com-
prises a step of picking up, by the automated movement
means 10, a roll "B" from the loading station 100 and a
step of releasing, again by the automated movement
means 10, the roll "B" picked up in a feeding station
200, in which it is gradually unwound to be fed to the
working unit. In said working unit, at least one processing
is carried out on the web material unwound from the at
least one roll "B". The feeding station 200 can comprise a
support pin with a preferably horizontal axis, e.g.,
mounted onto a vertical wall of the machine. More pre-
ferably, the feeding station 200 comprises a rotatable
tower for supporting two or more rolls, adapted to carry
out an automated roll change.
[0025] According to one aspect of the invention, while
the at least one roll "B" is at the loading station 100, the
method comprises a step of detecting at least one quality
and/or dimensional and/or positional parameter of the at
least one roll "B".
[0026] Note that the detection of at least one quality
parameter, the detection of at least one dimensional
parameter and the detection of at least one positional
parameter are aspects of the present invention, which
can be protected separately and independently of one
another.
[0027] By way of non-limiting example, the term "qual-
ity parameter" is understood to mean a type of web
(material), color of the web and the like.
[0028] By way of non-limiting example, the term "di-
mensional parameter" is understood to mean an inner
diameter of the roll "B," outer diameter of the roll "B",
dimension in the axial direction of the roll "B".
[0029] By way of non-limiting example, the term "posi-
tional parameter" is understood tomean: a position in the
plane or in the space occupied by the at least one roll "B"
in the loading station 100, an orientation of the at least
one roll "B" in the loading station 100 (mounting direction
on the central support).
[0030] The detection step is preferably carried out
while the at least one roll "B" is stationary in the loading
station 100, and, in particular, arranged resting on the
receiving zone "R" of the loading station 100. In the case
of a stack of rolls "B," the detection is carried out at least
on thenext head roll "B" to bepicked up by the automated
movement means 10.
[0031] The detection step is carried out by detection
means 300.
[0032] Preferably, the detection means 300 comprise

at least one camera.
[0033] The detectionmeans 300 further comprise soft-
ware, implemented by means of a computer, capable of
receiving and processing the images captured by the
camera.
[0034] Following the detection step, the method com-
prises a step of comparing the at least one parameter
detected with a corresponding reference parameter.
[0035] Based on the above comparison, the method
comprises a step of determining at least one of the
following states:

- roll correctly or incorrectly positionedand/or oriented
in the loading station (100);

- type of roll conformant or non-conformantwith a type
of roll expected for the current processing.

[0036] Whiledetermining thestateof theconformantor
non-conformant-type roll, one or more quality and/or
dimensional parameters can be compared, such as,
for example, the inner and/or outer diameter of the roll
"B", the dimension in the axial direction of the roll "B", the
type of material of the roll "B", the color of the roll "B" and
the like.
[0037] If the non-conformant-type roll state is deter-
mined from the comparison step, the method can com-
prise a step of generating an operator alert signal.
[0038] The alert signal preferably determines the need
for an operation to remove the non-conformant roll "B"
from the loading station 100 so that said roll "B" does not
reach the working unit and preferably does not reach the
feeding station 200.
[0039] As an alternative to the step of generating an
operator alert signal, the method comprises a step of
sending, to the automated movement means 10, a com-
mand signal identifying an action to transfer the non-
conformant roll "B" to a reject station so that the at least
one roll "B"doesnot reach theworkingunit andpreferably
does not reach the feeding station 200.
[0040] In other words, in the case where the state of a
non-conformant-type roll is achieved, the method pro-
vides a step of removing the at least one non-conformant
roll "B" so as to avoid the production of products wrapped
with the web material of the non-conformant roll "B".
[0041] For example, if at least one roll "B" is detected in
the loading station 100 with a different color with respect
to the color expected for the current processing, it will be
removed from the feeding station100 soas toprevent the
webmaterial of said at least one roll "B" from reaching the
working unit and successively being used for wrapping
operations, resulting in theneed toeliminate theproducts
wrapped with said web material.
[0042] Whereas, if the state of a roll is obtained as
incorrectly positioned and/or oriented, the method can
comprise a step of generating an operator alert signal.
[0043] Thealert signal preferably identifiesacorrective
operation to be carried out.
[0044] In said situation, the operator preferably inter-
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venes to overturn the at least one roll "B" in the event of
incorrect orientation, or to reposition the at least one roll
"B" in the plane and/or space in the loading station 100, in
the event of incorrect positioning.
[0045] In particular, an upside down roll "B" affects the
unwinding direction of the roll and it is apparent how an
upside down position prevents the correct unwinding
path of the web of the roll on the special means affected
(rollers). Said overturningalsoaffects theoverwrap label,
which isdetectedasan indicator of the initial engagement
zone of theweb andwhich has a directional nature (it can
be detached fromoneend thereof but not from the other).
[0046] As an alternative to the step of generating an
operator alert signal, the method can comprise a step of
sending, to the automated movement means 10, a com-
mand signal determining a corrective positioning action
to be carried out.
[0047] In said situation, the movement means 10 are
preferably actuated so as to calibrate the successive
pick-up configuration with the current position of the roll
"B" detected, in the event of positioning outside the
tolerance, or to overturn the roll "B" during the transfer
from the loading station100 to themovement station200,
carried out by the sameautomatedmovementmeans10.
[0048] Alternatively, the movement means 10 are ac-
tuated so as to overturn the at least one roll "B" in the
event of incorrect orientation and reposition it in the
loading station 100 or to reposition the at least one roll
"B" in the plane and/or in the space in the loading station
100, in the event of incorrect positioning.
[0049] Preferably, the method provides determining
both the correctly or incorrectly positioned and/or or-
iented roll state and the conformant or non-conformant
roll state.
[0050] Even more preferably, first, the conformant or
non-conformant roll state is determined and then the
correctly or incorrectly positioned and/or oriented roll
state is determined. In so doing, if it can be immediately
determined that the at least one roll "B" placed in the
loading station 100 does not comply with the type of roll
"B" expected for the current processing (i.e. it is not the
type of roll "B" desired for use for the current processing)
time is not spent determining whether it is correctly
positioned and/or oriented.
[0051] In other words, if the non-conformant-type roll
state is determined, thecorrectly or incorrectly positioned
and/or oriented roll state cannot be assessed. On the
contrary, if the conformant roll state is determined, the
correctly or incorrectly positioned and/or oriented roll
state is assessed.
[0052] According to one aspect of the present inven-
tion, the machine can comprise, in the loading station
100, weighing means 20 configured to acquire a weight
parameter representative of theweight of the at least one
roll "B".
[0053] According to the embodiment shown, the
weighing means 20 are arranged in the receiving zone
"R" of the loading station 100 so as to acquire the weight

of the at least one roll "B" while the at least one roll "B" is
resting in a stationary manner in the receiving zone "R".
[0054] In particular, in the illustrated embodiment, the
weighing means 20 are arranged at the bottom of the
flatbed of a pallet.
[0055] Alternatively, the weighing means 20 are inte-
grated with the automated movement means 10, e.g., by
means of a load cell or other equivalent element applied
to a gripping member of the robotic arm or of the Carte-
sian mover. In said situation, when the automatedmove-
ment means 10 pick up the at least one roll "B", the
weighing means acquire the weight parameter.
[0056] According to an aspect of the present invention,
in the detection step, at least one quality parameter is
detected representative of the outer diameter and inner
diameter of the at least one roll "B." In said situation, the
method comprises a step of calculating the axial dimen-
sion of the at least one roll "B" using theweight parameter
and a density parameter of the at least one roll "B."
[0057] If there is a single roll "B," the axial dimension of
said roll "B" is determined from the calculation step.
[0058] The axial dimension of the entire stack "P" of
rolls "B" is determined from the calculation step if several
rolls "B" are stacked, defining a stack "P." Moreover, the
demarcation line in the stack of rolls between adjacent
rolls is not easily identifiable from the camera images.
[0059] According to an aspect of the present invention,
the machine comprises a processing unit 400. In said
situation, themethodcomprisesastepof providing, in the
loading station 100, at least one stack "P" of rolls "B", in
particular, arranged in a configuration in which they are
coaxial with one another along an axis "Z", preferably
horizontal or vertical.
[0060] In the embodiment illustrated by way of non-
limiting example, a single stack "P" has been provided, in
which the rolls "B" are arranged in a coaxial configuration
along a vertical "Z" axis.
[0061] After the providing step, the method comprises
a step of detecting, in particular, by the detection means
300, a dimension in the axial direction of the stack "P".
Therefore, in the aforesaid detection step, a distance is
measuredbetween the top roll "B" of the stack "P" and the
bottom one (if the stack "P" has the rolls "B" in a coaxial
configuration along a vertical axis "Z") or between the
head roll "B" of the stack "P" and the tail one (if the stack
"P" has the rolls "B" in a coaxial configuration along a
horizontal axis).
[0062] In otherwords, in the aforesaid detection step, a
stack "P" height is detected (if the stack "P" has the rolls
"B" in a coaxial configuration along a vertical axis "Z") or a
stack "P" length (if the stack "P" has the rolls "B" in a
coaxial configuration along a horizontal axis). Said de-
tection is carried out by exploiting the contrast between
the ends of the stack of rolls and the surrounding envir-
onment.
[0063] After the detection step, the method comprises
a step of determining, by means of the processing unit
400, the number of rolls "B" stacked in the stack "P"

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 559 850 A1 8

through a calculation by using the axial dimension value
of the stack "P", detected by the detection means 300,
and an axial dimension value of at least one roll "B" of the
stack "P".
[0064] According to a possible embodiment, the axial
dimensionvalueofat least one roll "B" of thestack "P" can
be sent to the processing unit 400 in the form of a data
item entered by an operator.
[0065] Alternatively, the aforesaid axial dimension va-
lue is calculated using the weight parameter and a den-
sity parameter of the roll "B," as described above.
[0066] In the case of a single roll arranged in the load-
ing station 100, it is also possible to measure the axial
dimension of the roll by thedetectionmeans 10 (there is a
contrast between both the heads of the roll and the
surrounding environment).
[0067] In use, once theat least one roll "B" has reached
the feeding station 200, the web material is fed to the
working unit by unwinding one roll "B" at a time.
[0068] During theunwindingof the roll "B", according to
anaspect of thepresent invention, themethodcomprises
a step of acquiring, preferably at predetermined time
intervals during an unwinding period, a plurality of values
representing the current outer diameter of the roll "B"
beingunwoundandastepof acquiringanunwindingdata
item representative of a length of the web material un-
wound in said unwinding period. Said unwinding data
item is obtainable by the constant monitoring of the
machine operation by a special control unit, in particular
the processing unit 400.
[0069] The acquisition steps are preferably carried out
by the detection means 300, e.g., one or more cameras,
placed in the feeding station 200.
[0070] As an alternative to the acquisition step of the
unwinding data item, the methodmay comprise a step of
calculating said unwinding data item. Then, the method
comprises a step of processing the plurality of values and
theunwinding data item to determinea thickness value of
the web material of the roll "B" being unwound.
[0071] The present invention achieves the preset ob-
jects, eliminating the drawbacks of the prior art.
[0072] In particular, the present invention allows a
more precise and reliable control of the web material
fed to a packaging machine. This results in a reduction
in number of faulty products obtained by the packaging
machine and a reduction in number of machine stop
times due to a loading of non-conformant material.

Claims

1. A method for managing an automatic packaging
machine for consumer products, in particular of
the tobacco industry, wherein said machine com-
prises at least one working unit to operate on a
web material; the method comprising the following
steps:

- providing at least one roll (B) of webmaterial at
a loading station (100) of the machine, said
loading station (100) comprising automated
movement means (10);
- pickingup the roll (B), by saidautomatedmove-
mentmeans (10), from the loading station (100);
- releasing the roll (B), by said automatedmove-
ment means (10), in a feeding station (200)
wherein the roll (B) is gradually unwound to be
fed to the working unit;
- in the at least one working unit, performing at
least one processing on the web material un-
wound from the roll (B);
- detecting, by detection means (300), at least
one quality and/or dimensional and/or positional
parameter of said at least one roll (B) while the
roll (B) is at the loading station (100);
- comparing said at least one parameter with a
corresponding reference parameter;
- basedonsaidcomparison,determiningat least
one of the following states:
roll correctly or incorrectly positioned and/or
oriented in the loading station (100);
- roll of a type conformant or non-conformant
with a type of roll expected for the current pro-
cessing;

the method being characterized in that, if the non-
conformant-type roll state is obtained, the method
comprises the steps of:

- generating an operator alert signal, said alert
signal preferably determining an operation of
removing said at least one roll (B) from the
loading station (100) so that said roll does not
reach the working unit; or
- sending, to said automated movement means
(10), a drive signal determining an action of
transferring said at least one roll (B) to a reject
station so that said at least one roll (B) does not
reach the working unit.

2. A method according to claim 1, wherein, if the state
determined is that of a roll incorrectly positioned
and/or oriented, the method comprises the steps of:

- generating an operator alert signal, said alert
signal preferably determining a corrective op-
eration to be carried out; or
- sending, to said automated movement means
(10), a drive signal determining a corrective
positioning action to be carried out.

3. A method according to any one of the preceding
claims, wherein said detection step is carried out
while said at least one roll (B) is stationary in the
loading station (100), and in particular, resting on a
receiving zone (R) of the loading station (100).
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4. A method according to any one of the preceding
claims, wherein said machine comprises, in the
loading station (100), weighing means (20) config-
ured to acquire a weight parameter representing the
weight of said at least one roll (B).

5. A method according to claim 4, when dependent on
claim 3, wherein said weighing means (20) are lo-
cated in the receiving zone (R) of the loading station
(100) so as to acquire the weight of said at least one
roll (B) while said roll (B) is resting, in a stationary
manner, in the receiving zone (R).

6. A method according to claim 4, wherein said weigh-
ing means (20) are integral with said automated
movement means (10).

7. A method according to any one of the preceding
claims, wherein said machine comprises a proces-
sing unit (400) and wherein the method comprises
the steps of:

- providing, in the loading station (100), at least
onestack (P)of rolls (B), in particular arranged in
a configuration in which they are coaxial with
each other along an axis (Z) which is preferably
horizontal or vertical;
- detecting, in particular, by said detection
means (300), a dimension in an axial direction
of the stack (P);
- determining, by means of said processing unit
(400), the number of rolls (B) stacked in said
stack (P) through a calculation using the axial
dimension valueof the stack (P), detectedby the
detection means (300), and an axial dimension
value of at least one roll (B) of the stack (P).

8. A method according to any one of claims 4 to 7,
wherein, in said detection step, at least one quality
parameter representing the outer diameter and the
inner diameter of said at least one roll (B) is detected,
the method further comprising a step of calculating
the axial dimension of the at least one roll (B) using
said weight parameter and a density parameter of
said at least one roll (B).

9. A method according to any one of the preceding
claims, wherein said detection means (300) com-
prise at least one camera.

10. A method according to any one of the preceding
claims, wherein, during the unwinding of the roll,
the method comprises the steps of:

- acquiring, preferably at predetermined time
intervals during an unwinding period, a plurality
of values representing the current outer dia-
meter of the roll (B) being unwound;

- acquiring or calculating an unwinding data item
representing a length of the web unwound in
said unwinding period;
- processing said plurality of values and said
unwinding data item to determine a thickness
value of the roll (B) being unwound.
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