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(54) LABELLING MACHINE AND METHOD FOR APPLYING LABELS ONTO ARTICLES ADAPTED
TO CONTAIN A POURABLE PRODUCT

(57)  There is described a labelling machine (1) for
applying labels (2) obtained from a web (4) of labelling
material onto articles (3) adapted to contain a pourable
product, and comprising: a conveyor device (6) config-
ured to advance a plurality of articles (3) along a convey-
ing path (P); a cutting device (10) configured to cut a
sequence of single labels (2) from the web (4) of labelling
material, the labels (2) being initially joined together to
form said web (4); a label transfer device comprising a
vacuum drum (11) configured to sequentially receive, on
an outer lateral surface (11a) thereof, the labels (2) cut
by the cutting device (10), to retain the labels (2) onto
the outer lateral surface (11a) by means of vacuum suc-
tion, and to transfer them to the conveyor device (6); a
tension sensor (15) arranged operatively upstream of the
cutting device (10) and configured to detect a physical
quantity correlated with a tension of the web (4) and to
generate a signal (W) correlated with the detected phys-
ical quantity; and a control unit (16) configured to receive
the signal (W) generated, in use, by the tension sensor
(15) and to control the vacuum suction of the vacuum
drum (11) based on the signal (W) received from the ten-
sion sensor (15).
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a labelling ma-
chine for applying labels onto articles, such as bottles,
containers orthe like, adapted to contain a pourable prod-
uct, preferably a pourable food product.

[0002] The presentinvention also relates to a method
for applying labels onto articles, such as bottles, contain-
ers or the like, adapted to contain a pourable product,
preferably a pourable food product.

BACKGROUND ART

[0003] Labelling machines are known, which are com-
monly used to prepare, transport and apply labels onto
articles, such as bottles, containers, or the like destined
to be filled with a pourable product, in particular a pour-
able food product.

[0004] A prior art labelling machine comprises a con-
veyor device for conveying said plurality of containers.
The labelling machine comprises an advancement de-
vice for advancing a web of labelling material through a
cutting station, according to an advancement direction,
and up to a transfer drum. The labelling machine com-
prises a cutting device for cutting sequentially the ad-
vancing web at the cutting station, to obtain sequentially
a plurality of labels not joined to each other, the labels
beinginitially joined together to form said web. The trans-
fer drum is being configured, by means of a suction sys-
tem acting on an outer lateral surface of the transfer drum
and the transfer drum rotating on itself, for sequentially
receiving the labels from the cutting device, angularly
spacing around said axis the received labels from each
other, and transferring the spaced labels to apply them
onto respective conveyed containers. It is known in the
field an initial sliding of the leading end portion of each
label along (namely over or onto) a sliding portion of the
outer lateral surface of the transfer drum, as soon as it
is grasped by the suction action of the transfer drum, i.
e. when the label is still attached to the web of labelling
material at its trailing end portion and has not yet been
cut by the cutting device.

[0005] Thisis due tothe factthatthe web and the trans-
fer drum necessarily have different peripheral velocities,
namely the web is slower than the transfer drum. In par-
ticular, the initial sliding is necessary in order to provide
for a pitch of the labels to be transferred by the transfer
drum that matches the pitches of the articles being ad-
vanced by the carousel.

[0006] Necessarily, such pitch has to be larger than
the pitch of the labels still joined and forming the web,
hence the difference in velocities between the web
(namely the unwinding rollers) and the transfer drum.
[0007] The sliding of the label stops as soon as the
label is cut at its trailing end portion, thereby being fully
transferred onto the transfer drum.
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[0008] In light of the above, the transfer drum is con-
figured to space the labels received onto its outer lateral
surface by making the leading end portion of each re-
ceived label to slide over the respective sliding portion.
[0009] Furthermore, since the transfer drum is faster
than the web of labelling material when this latter is re-
ceived thereon, there is a risk of stretching the web itself.
[0010] Hence, the suction action of the transfer drum
has to be optimally controlled, in order to avoid stretching
of the web and thus of the label itself.

[0011] Itis also known in the field that the blade mem-
ber is subject to wear.

[0012] Although the known labelling machines, and in
particular the known labelling modules, work satisfyingly
well, a need is felt in the industry to further improve such
labelling machines, in particular as to optimize the control
of the suction action of the transfer drum and as to im-
prove the wear control of the blade member.

DISCLOSURE OF INVENTION

[0013] Itis therefore an object of the present invention
to provide a labelling machine which is designed to meet
at least one of the above-mentioned needs in a straight-
forward and low-cost manner.

[0014] This object is achieved by a labelling machine
as claimed in claim 1.

[0015] Itis a further object of the present invention to
provide a method for applying labels onto articles which
is designed to meet at least one of the above-mentioned
needs in a straightforward and low-cost manner.

[0016] Thisobjectis achieved by a method forapplying
labels onto articles as claimed in claim 10.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Anon-limiting embodiment of the presentinven-
tion will be described by way of example with reference
to the accompanying drawings, in which:

Figure 1 is a schematic top view, with parts removed
for clarity, of a labelling machine according to the
present invention; and

Figures 2 is an enlarged-scale, schematic top view
of a particular of the labelling machine of Figure 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0018] With reference to Figure 1, number 1 indicates
as a whole a labelling machine configured to apply labels
2 onto articles 3, such as bottles, receptacles, or the like,
destined to contain a pourable product, in particular a
pourable food product, such as still or sparkling water,
juice, milk, soft drinks, beer, wine, or the like.

[0019] According to this non-limiting embodiment
shown, labels 2 applied by labelling machine 1 are glued
labels, i.e. strips of labelling material that are cut at pre-
determined lengths, from a web 4 of labelling material,



3 EP 3 992 095 A1 4

and to which glue is applied according to a manner that
will be described in the following.

[0020] Preferably, web 4 of labelling material is wound
around one or more storage units, such as reels 5 (only
one reel is shown in Figure 1), and is progressively un-
wound, in use, off reel 5.

[0021] As visible in Figure 1, labelling machine 1 es-
sentially comprises:

- a conveyor device, preferably a rotary carousel 6
rotatable around a fixed axis, in particular a vertical
axis Z, and configured to advance a plurality of arti-
cles 3 along a conveying path P, in the example
shown an arc-shaped, horizontal path;

- an input station I, at which articles 3 to be labelled
are fed to carousel 6;

- an output station O, at which labelled articles 3 exit
from carousel 6; and

- alabelling module 7 (only partially and schematically
shown), arranged peripherally relatively to carousel
6 and configured to feed a plurality of labels 2 to the
carousel 6 itself at an application station A, in order
to apply labels 2 to respective articles 3.

[0022] In detail, labelling module 7 comprises:

- atleast one of the above-mentioned reels 5 for stor-
ing web 4;

- aconveying system 8 configured to advance web 4
along an advancement path, from a storage station
defined by reel 5 towards a cutting station T at which
web 4 is sequentially cut, and comprising a plurality
of unwinding rollers which support, in use, web 4
progressively unwound, in use, from reel 5 and guide
it along the advancement path;

- acutting device 10 configured to cut a sequence of
single labels 2 fromweb 4, in the form of strips having
equal length, the labels 2 being initially joined togeth-
er to form web 4; and

- alabel transfer device comprising a rotary vacuum
drum 11 rotatable around a fixed axis, preferably a
vertical axis X, arranged peripherally to carousel 6
and configured to sequentially receive, on an outer
lateral surface 11athereof, labels 2 cut by the cutting
device 10, to retain such labels 2 onto outer lateral
surface 11a by means of vacuum suction, and to
transfer such labels 2 to carousel 6.

[0023] According to this preferred embodiment, label-
ling module 7 further comprises a gluing device 12 ar-
ranged peripherally to vacuum drum 11 operatively
downstream of cutting device 10 and configured to apply
a predetermined amount of glue onto at least one portion
of each label 2, sequentially.

[0024] Asvisiblein Figure 1, vacuum drum 11 sequen-
tially receives, in use and at a receiving station R, a free
end portion of web 4 defining a leading end portion of
each label 2, retaining the same onto outer lateral surface
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11a.

[0025] Preferably, vacuum drum 11 has a substantially
cylindrical configuration. Accordingly, outer lateral sur-
face 11a has a substantially cylindrical shape and labels
2 are conveyed circumferentially from receiving station
R to application station A, along a direction of rotation of
vacuum drum 11.

[0026] Furthermore, vacuum drum 11 is rotatably
mounted around axis X onto a stationary distributor ele-
ment (not shown) carried by labelling module 7.

[0027] In detail, the distributor element comprises first
air passages (not shown) connected to a vacuum source
(not shown). Vacuum drum 11 is, in turn, provided with
second air passages 11b, which are configured to selec-
tively communicate with the first air passages at certain
angular positions assumed by vacuum drum 11, as this
latter rotates about axis X, and end into a plurality of
vacuum ports 11c formed through outer lateral surface
11a.

[0028] In practice, depending on the angular position
relative to axis X assumed by vacuum drum 11, vacuum
ports 11c are put in fluid communication, by means of
the first air passages and second air passages 11b, with
the vacuum source. When this happens, a vacuum suc-
tion is applied on each label 2, which retains this latter
onto outer lateral surface 11a.

[0029] In light of the above, vacuum drum 11 retains,
in use, labels 2 onto outer lateral surface 11a by means
of vacuum suction.

[0030] Preferably, the above-mentioned free end por-
tion of web 4 is configured to slide onto outer lateral sur-
face 11a for a certain angle as soon as it is grasped by
the vacuum suction of the vacuum drum 11, i.e. when
the respective label 2 is still attached to web 4 at its trailing
end portion and has not yet been cut by cutting device 10.
[0031] This initial sliding is well-known in the industry
and is due to the fact that web 4 and vacuum drum 11
necessarily have different peripheral velocities, namely
web 4 is slower than vacuum drum 11. In particular, the
initial sliding is necessary in order to provide for a pitch
of labels 2 to be transferred by vacuum drum 11 that
matches the pitches of the articles 3 being advanced by
carousel 6.

[0032] Necessarily, such pitch has to be larger than
the pitch of labels 2 still joined and forming the web 4,
hence the difference in velocities between web 4 and
vacuum drum 11.

[0033] The sliding ofthe free end portion of web 4 stops
as soon as the relative label 2 is cut at its trailing end
portion, thereby being fully transferred onto vacuum drum
11.

[0034] In light of the above, vacuum drum 11 is con-
figured to space labels 2 received onto its outer lateral
surface 11a by making the leading end portion of each
received label 2 to slide over outer lateral surface 11a
for a certain angle.

[0035] Since, for the above reasons, vacuum drum 11
is faster than web 4 of labelling material when this latter
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is received onto outer lateral surface 11a, there is a risk
of stretching the web 4 itself.

[0036] Labelling machine 1, and in particular labelling
module 7, further comprises a tension sensor 15 ar-
ranged operatively upstream of cutting device 10, more
specifically upstream of cutting device 10 relative to the
advancement path of web 4, and configured to detect a
physical quantity correlated with a tension of web 4 and
to generate a signal W correlated with the detected phys-
ical quantity.

[0037] Moreover, labelling machine 1, and in particular
labellingmodule 7, comprises a control unit 16 configured
to receive signal W generated, in use, by tension sensor
15.

[0038] Accordingtoan aspect of the presentinvention,
control unit 16 is configured to control the vacuum suction
of the vacuum drum 11 based on the signal W received
from tension sensor 15.

[0039] In particular, control unit 16 is configured to
send a signal Y correlated to signal W to vacuum drum
11, in order to control the intensity of the vacuum suction
applied by this latter.

[0040] In other words, the amount or intensity of vac-
uum suction imparted on web 4 (and on labels 2) by vac-
uum drum 11 through vacuum ports 11c is advanta-
geously controlled, in use, by control unit 16 based on
the detection of tension sensor 15, and, therefore, based
on the current tensioning of web 4 along the web ad-
vancement path.

[0041] This is particularly advantageous as to avoid a
possible stretching of web 4, and therefore of labels 2,
when the free end portion of web 4 is grasped by the
vacuum suction of vacuum drum 11.

[0042] Infact, by controlling the vacuum suction of vac-
uumdrum 11 based on the tension of web 4, it is possible
to calibrate such vacuum suction in order to avoid an
otherwise too strong vacuum suction which could lead
to a stretching of web 4, due to the above-mentioned
difference in velocities.

[0043] Forexample,inuse,iftensionsensor 15 detects
a high tensioning of web 4, control unit 16 controls a
reduction of the intensity of the vacuum suction of vacu-
umdrum 11, thereby reducing or even virtually cancelling
out the risk of stretching web 4.

[0044] On the contrary, if tension sensor 15 detects a
low tensioning of web 4, control unit 16 controls an in-
crease of the intensity of the vacuum suction of vacuum
drum 11, thereby ensuring the proper tensioning of web
4 and an effective sliding of the same onto outer lateral
surface 11a so as to maintain the predetermined pitch.

[0045] Preferably, tension sensor 15 is defined by a
load cell, for example an annular load cell.

[0046] Preferably, tension sensor 15 is part of convey-
ing system 8. For example, tension sensor 15 can be
implemented in one roller 15a of the unwinding rollers
defining conveying system 8. Accordingly, tension sen-
sor 15 is configured to measure a force exerted by web
4, during its advancement, on roller 15a, specifically on
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asupporting shaftofroller 15a, and to correlate the meas-
ured force with a tension of the web 4.

[0047] As visible in Figure 2, cutting device 10 is ar-
ranged peripherally to vacuum drum 11 at receiving sta-
tion R and is configured to cut web 4 sequentially at the
trailing end portion of each label 2, so as to produce labels
2 which extend from the leading end portion to the trailing
end portion.

[0048] In detail, cutting device 10 is of the rotary-type
and comprises:

- a first rotary element, in particular a first roller 13
rotatably mounted about a vertical axis, carrying a
blade 13a and configured to convey blade 13a along
a circular cutting path around the above-mentioned
axis and cyclically at cutting station T; and

- asecond rotary element, in particular a second roller
14 rotatably mounted about an axis preferably par-
allel to the axis of the first roller 13, arranged periph-
erally to the first roller 13 so as to be substantially
tangentto the cutting path, and configured to support
web 4 and convey web 4 towards cutting station T,
at which web 4 is cyclically cut by blade 13a.

[0049] In greater detail, second roller 14 advances, in
use, web 4 so that predetermined portions of web 4 con-
figured to be cut are conveyed at cutting station T, at
which blade 13a interacts with web 4 cutting this latter.
[0050] In practice, firstroller 13 defines a support roller
for blade 13a and secondroller 14 defines a support roller
for web 4.

[0051] In other words, web 4 is interposed, in use and
at the cutting station T, between the first roller 13 and the
second roller 14, the latter acting as an abutment roller
for the blade 13a during the cutting operation.

[0052] Conveniently, second roller 14 is provided with
dedicated vacuum passages 14b terminatingeachinone
respective vacuum port 14c at an outer lateral surface
14a of the second roller 14 itself, to apply vacuum suction
onto web 4 supported thereon.

[0053] Preferably, the vacuum system of second roller
14 is substantially identical to the vacuum system of vac-
uum drum 11.

[0054] Inlight of the above, the cutting operation com-
prises the step of supporting web 4 by applying a further
vacuum suction thereon distinct from the vacuum suction
applied by vacuum drum 11.

[0055] Advantageously, control unit 16 is configured
to control the vacuum suction of second roller 14 based
on the signal W received from tension sensor 15.
[0056] In particular, control unit 16 is configured to
send a signal J correlated to signal W to second roller
14, in order to control the intensity of the vacuum suction
applied by this latter.

[0057] In other words, the amount or intensity of vac-
uum suction imparted on web 4 by second roller 14
through vacuum ports 14c is advantageously controlled,
inuse, by control unit 16 based on the detection of tension
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sensor 15, and, therefore, based on the current tension-
ing of web 4 along the web advancement path.

[0058] This further control is particularly advantageous
as it ensures a better management of the tension of web
4 during cutting.

[0059] Conveniently, control unit 16 is configured to
simultaneously control the vacuum suctions of both vac-
uum drum 11 and second roller 14 based on the signal
W received from tension sensor 15, so as to obtain a
balance of both vacuum suctions correlated to signal W.
[0060] This balancing control is particularly advanta-
geous as it ensures both an even better management of
the tension of web 4 and a proper grasping and sliding
ofthe free end of web 4 onto vacuum drum 11, preventing
at the same time an undesired stretching thereof.
[0061] According to the preferred and non-limiting em-
bodiment shown, secondroller 14 has at least one recess
17 on its outer lateral surface 14a.

[0062] Accordingly, second roller 14 is configured to
advance web 4 so that the predetermined portions to be
cut cover one at a time at least part of recess 17. Blade
13a is movable, in use, through web 4 to engage recess
17 (cyclically) at cutting station T, in order to sequentially
cut the predetermined portions at cutting station T.
[0063] Preferably, blade 13a is a serrated blade.
[0064] The Applicant has observed that the above-
mentioned control based on signal W of tension sensor
15 is particularly effective in case second roller 14 is pro-
vided with recess 17 and in case blade 13a is a serrated
blade.

[0065] According to a further aspect of the present in-
vention, control unit 16 is configured to:

- calculate a time trend of the values of the physical
quantity detected by tension sensor 15 based on the
signals Wreceived fromtension sensor 15 foragiven
time span; and to

- correlate the calculated time trend with the wear of
said blade 13a.

[0066] Conveniently, control unit 16 in further config-
ured to emit a blade wear warning signal if the detected
values of the physical quantity exceed a predetermined
threshold value for a given time span.

[0067] In practice, control unit 16 is configured to mon-
itor web tension values detected by tension sensor 15
for a given period of time and correlate such web tension
values with a wear (usage) of blade 13a, so as to monitor
or predict blade wear.

[0068] In fact, if the calculate time trend comprises a
plurality of peaks in web tension values, this could be a
signal of a non-nominal effort required by the blade 13a
to cut web 4 and, therefore, an index of excessive wear
of the blade 13a itself.

[0069] Hence, a simple and cost-effective system for
monitoring and/or predicting the wear of blade 13a is ob-
tained, which also function during production, thereby
avoiding the need for an operator to check blade 13a
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between each production cycle.

[0070] As visiblein Figure 1, conveying system 8 com-
prises a feed roller 18 arranged operatively upstream of
cutting device 10, along the advancement path of web
4, and configured to be controlled at a predetermined
angular velocity for unwinding web 4 from reel 5 and for
feeding web 4 towards cutting station T.

[0071] Indetail, feedroller 18 imparts a feeding velocity
to web 4.
[0072] According to another aspect of the present in-

vention, control unit 16 is configured to control the angular
velocity of feed roller 18 based on signal W received from
tension sensor 15.

[0073] Inthisway, asimple, effective and more efficient
control of the tensioning of web 4 along the advancement
path can be obtained, thereby avoiding web 4 to be too
stretched or too loose.

[0074] According to a further aspect of the present in-
vention, control unit 16 is configured to use the above-
mentioned time trend to monitor the quality of the labelling
material defining web 4.

[0075] More precisely, control unit 16 is further config-
ured to emit a labelling material low quality warning signal
if the detected values of the physical quantity correlated
with the tension of web 4 are smaller than a minimum
predetermined threshold value or larger than a maximum
predetermined threshold value for a given time span.
[0076] In this way, a simple and effective monitoring
of the quality of the labelling material can be obtained,
even during the production cycle and without the need
for stopping machine 1.

[0077] The operation of labelling machine 1 is de-
scribed hereinafter with reference to a single label 2 to
be treated/handled and starting from a condition in which
a free end portion of web 4 defining the leading end por-
tion ofthe label 2 to be treated/handled has beenreceived
onto outer lateral surface 11a at receiving station R.
[0078] Inthis condition, vacuum suctionis applied both
by vacuum drum 11, through vacuum ports 11c, and by
second roller 14, through vacuum ports 14c.

[0079] Atthe same time, tension sensor 15 detects the
physical quantity correlated with the tension of web 4 and
generates a signal W. In the example shown, tension
sensor 15 detects a force exerted by web 4 onroller 15a.
[0080] Control unit 16 receives signal W and controls
the vacuum suctions of one or both of vacuum drum 11
and second roller 14.

[0081] Conveniently, control unit 16 monitors, as stat-
ed above, a wear of blade 13a and the quality of labelling
material, and controls the angular velocity of feed roller
18.

[0082] The process is repeated/continued for each la-
belling cycle.
[0083] The machine 1 comprises an advancement de-

vice 8. The advancement device 8 is for advancing the
web 4 through a cutting station T. The machine 1 com-
prises a transfer drum 11. The advancing of the web 4
occurs according to an advancement direction and up to
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the transfer drum 11.

[0084] The machine 1 comprises a cutting device 10
for cutting sequentially the advancing web 4 at the cutting
station T. The sequentially cutting is carried out to obtain
sequentially a plurality of labels 2 not joined to each other.
[0085] The machine 1 comprises a transfer drum 11.
The machine 1 comprises a first suction system. The first
suction system comprises passages 11b located within
the transfer drum 11 and ports 11c located on an outer
lateral surface 11a of the transfer drum 11. The transfer
drum 11 defines an axis X of the transfer drum 11. The
lateral surface 11a of the transfer drum 11 extends an-
gularly around the axis X of the transferdrum 11. Transfer
drum 11is configured for sequentially receiving the labels
2 from the cutting device 10, for sequentially angularly
spacing around said axis X and from each other the re-
ceived labels 2, and for sequentially transferring the
spaced labels 2. The transferring is carried out to apply
the labels 2 onto respective conveyed containers 3. Said
receiving, spacing and transferring are carried out by
means of a first suction action applied by the first suction
system on the lateral surface 11a of the transfer drum
11. Said receiving, spacing and transferring are carried
out also by means of the transfer drum 11 rotating on
itself around the axis X. The first suction action is applied
while the transfer drum 11 is rotating on itself.

[0086] The machine 1 comprises a tension sensor 15.
The tension sensor 15 is located upstream of the cutting
device 10 according to the advancement direction. for
detecting a physical quantity correlated with a tension of
the web 4 upstream of the cutting station T according to
the advancement direction.

[0087] The machine 1 is configured to automatically
and actively control the first suction system as a function
of the detected physical quantity. This controlling of the
first suction system is carried out at least to lower the risk
of stretching and/or the risk of loosening the web 4.
[0088] The machine 1 is configured so that the detect-
ing of the physical quantity comprises obtaining a time
trend of the physical quantity so that the detected physical
quantity comprises the detected time trend.

[0089] The cutting device 10 comprises a blade 13a.
The cutting device 10 is configured for performing said
sequentially cutting by cyclically moving the blade 13a
through the cutting station T.

[0090] The second roller 14 can be considered a web
tensioning roller. The machine comprises a second suc-
tion system. The second suction system comprises the
dedicated passages 14b located within the tensioning
roller 14 and the dedicated ports 14c located on the outer
lateral surface 14a of the tensioning roller 14. The lateral
surface 14a of the tensioning roller 14 extends angularly
around the axis of the tensioning roller 14. The cutting
device 10 comprises the tensioning roller 14, which is a
part also of the advancement device 8. The tensioning
roller 14 is configured for conveying and tensioning the
web 4 at the cutting station T. Said conveying and ten-
sioning are carried out by means of a second suction
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action applied by the second suction systemonthe lateral
surface 14a of the tensioning roller 14. Said conveying
and tensioning are carried out also by means of the ten-
sioning roller 14 rotating on itself around the axis of the
tensioning roller 14. The tensioning roller 14 in this way
contributes to produce a correct position and tension of
the web at the cutting station T, for the purpose of ensur-
ing a correct cutting of the web 4.

[0091] The machine 1 is configured to automatically
and actively control said first suction action applied by
the first suction system and said second suction action
applied by the second suction system, in relation to each
other and simultaneously, as a function of the detected
physical quantity.

[0092] This controlling of the second suction system
and of the first suction system in relation to each other
is carried out at least in such a way to simultaneously
meet the need of having a correct tension for the cutting
and the need to lower the risk of stretching and/or the
risk of loosening the web 4.

[0093] The machine 1 is configured to automatically
correlate the detected physical quantity with a current
wear blade status of the blade 13a. The machine 1 is
configured to emit a blade member wear warning signal
if the physical quantity exceeds a predetermined thresh-
old value. In this way the blade condition can be moni-
tored in an efficient way.

[0094] The machine 1 is configured to automatically
emit a blade member wear warning signal if the detected
physical quantity exceeds said predetermined threshold
value for a preestablished time spam. In particular the
exceeding of a predetermined threshold for a preestab-
lished time spam can be the sign of a peak in the time
trend of the tension. This peak can be considered indic-
ative of a too high level of wear of the blade 13a.
[0095] The tensioning roller 14 comprises at least one
recess 17 on said outer lateral surface 14a of the ten-
sioning roller 14. The cutting device 10 is configured so
that the moving of the blade 13a through said cutting
station T corresponds to the blade 13a engaging said
recess 17 at the cutting station T. In this way the cutting
occurs while the blade 13a is engaged in the recess 17,
leading to an increase of the service life of the blade 13a.
The second suction system allows a better controlling of
the web tension during the cutting of the web 4, which is
very important due to the engaging of the blade 13a in
the recess 17 during the cutting. Therefore, by means of
the machine controlling the first suction system and the
second suction system and by means of a cutting device
10 provided with the recess 17 in which the blade 13a is
cyclically engaged, the machine 1 can efficiently avoid
stretching of the web while allowing an efficient use of a
cutting device 10 which in turn is configured to increase
the service life of the blade 13a.

[0096] The machine 1 is configured to emit a labelling
material low quality warning signal if the detected quantity
falls outside of a preestablished range for a predefined
time spam. Indeed, it can be possible that there could be
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some problems in the final outcome of the labelling meth-
od, although the settings of the machine 1 are all correct
for the label format, the kind of glue, and the kind of con-
tainers 3. The tension of the web 4 | this connection can
help in associating a possible problem to a possible de-
viation of the material with respect to its specifications.
[0097] The advancement device 8 comprises a feed
roller 18 located upstream of the cutting device 10 ac-
cording to the advancement direction. The advancement
device 8 is configured so that angular speed of the feed
roller 18 contributes to define the linear speed of the web
4 along the advancement path.

[0098] The machine 1 is configured to automatically
and actively control said angular speed as a function of
the detected physical quantity.

[0099] The machine 1 comprises a gluing device 12
for applying glue on each label 2 while the label 2 is re-
ceived and/or transferred by the transfer drum 11 rotating
on itself.

[0100] The advantages of labelling machine 1 and of
the method for applying labels onto containers according
to the present invention will be clear from the foregoing
description.

[0101] Thanks to the above configuration, it is possible
to avoid an excessive stretching (or loosening) of web 4,
and therefore of labels 2, when the free end portion of
web 4 is grasped by the vacuum suction of vacuum drum
11 and/or when web 4 is supported by second roller 14
for cutting thereof.

[0102] Furthermore the balancing of vacuum suctions
of vacuum drum 11 and second roller 14 is particularly
advantageous as it ensures both an even better man-
agement of the tension of web 4 and a proper grasping
and sliding of the free end of web 4 onto vacuum drum
11, preventing at the same time an undesired stretching
thereof.

[0103] Moreover, the Applicant has observed that the
above-mentioned control based on signal W of tension
sensor 15 is particularly effective in case second roller
14 is provided with recess 17 and in case blade 13ais a
serrated blade.

[0104] Inaddition, the above configuration provides for
a simple and cost-effective system for monitoring and/or
predicting the wear of blade 13a is obtained, which also
function during production, thereby avoiding the need for
an operator to check between each production cycle.
[0105] Furthermore, by controlling the angular velocity
of feed roller 18 based on tension sensor 15, a simple,
effective and more efficient control of the tensioning of
web 4 along the advancement path can be obtained,
thereby avoiding web 4 to be too stretched or too loose.
[0106] Finally, the above configuration provides for a
simple and effective monitoring of the quality of the la-
belling material, even during the production cycle and
without the need for stopping machine 1.

[0107] Clearly, changes may be made to labelling ma-
chine 1 and the method as described herein without, how-
ever, departing from the scope of protection as defined
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in the accompanying claims.

Claims

1. A labelling machine (1) for labelling, by means of
respective labels (2), a plurality of containers (3)
adapted to contain a pourable product, said labelling
machine (1) comprising:

- a conveyor device (6) for conveying said plu-
rality of containers (3);

- an advancement device (8) for advancing a
web (4) of labelling material through a cutting
station (T), according to an advancement direc-
tion, and up to a transfer drum (11), the machine
(1) comprising said transfer drum (11);

- a cutting device (10) for cutting sequentially
the advancing web (4) at the cutting station (T),
to obtain sequentially a plurality of labels (2) not
joined to each other, the labels (2) being initially
joined together to form said web (4);

the transfer drum (11) being configured, by
means of a first suction system acting on an out-
er lateral surface (11a) of the transfer drum (11)
and the transfer drum (11) rotating on itself
around an axis (X) of the transfer drum (11), for
sequentially receiving the labels (2) from the cut-
ting device (10), angularly spacing around said
axis (X) the received labels (2) from each other,
and transferring the spaced labels (2) to apply
them onto respective conveyed containers (3);
- a tension sensor (15) for detecting a physical
quantity correlated with a tension of the web (4)
upstream of the cutting station (T) according to
the advancement direction;

wherein the machine (1) is configured to automati-
cally and actively control said first suction system as
afunction ofthe detected physical quantity, to atleast
lower the risk of stretching and/or the risk of loosen-
ing the web (4).

2. Labelling machine (1) according to claim 1, wherein
the machine (1) is configured so that the detecting
the physical quantity comprises obtaining a time
trend of the physical quantity so that the detected
physical quantity comprises the detected time trend.

3. Labelling machine according to claim 1 or 2, wherein
the cutting device (10) comprises:

- a blade (13a), the cutting device (10) being
configured for performing said sequentially cut-
ting by cyclically moving the blade (13a) through
the cutting station (T);

- a web tensioning roller (14) which is a part of
the advancement device (8) and which is con-
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figured, by means of a second suction system
acting on an outer lateral surface (14a) of the
tensioning roller (14) and the tensioning roller
(14) rotating on itself, for conveying and tension-
ing the web (4) at the cutting station (T);

wherein the machine (1) is configured to automati-
cally and actively control said second suction system
and said first suction system in relation to each other
and simultaneously, as a function of the detected
physical quantity, to at least lower the risk of stretch-
ing and/or the risk of loosening the web (4).

Labelling machine according to claim 3, wherein the
machine (1) is configured to automatically emit a
blade member wear warning signal if the physical
quantity exceeds a predetermined threshold value.

Labelling machine according to claims 2 and 3,
wherein the machine (1) is configured to automati-
cally emit a blade member wear warning signal if the
detected physical quantity exceeds a predetermined
threshold value for a preestablished time spam.

Labelling machine according to any of claims 3 to 5,
wherein:

- the tensioning roller (14) comprises at least
one recess (17) on said outer lateral surface
(14a) of the tensioning roller (14);

- the cutting device (10) is configured so that the
moving of the blade (13a) through said cutting
station (T) corresponds to the blade (13a) en-
gaging said recess (17) at the cutting station (T).

Labelling machine (1) according to any of the previ-
ous claims, wherein the machine (1) is configured to
emit a labelling material low quality warning signal if
the detected quantity falls outside of a preestab-
lished range for a predefined time spam.

Labelling machine according to any of the previous
claims, wherein the advancement device (8) com-
prises one or more unwinding rollers for unwinding
said web (4), said physical quantity being a force
exerted by the web (4) on at least one (15a) of said
rollers.

Labelling machine (1) according to any of the previ-
ous claims, wherein:

- the advancement device (8) comprises a feed
roller (18) located upstream of the cutting device
(10) according to the advancementdirection, the
advancement device (8) being configured so
that an angular speed of the feed roller (18) con-
tributes to define the linear speed of the web (4)
along an advancement path;
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10.

1.

12.

- the machine (1) is configured to automatically
and actively control said angular speed as a
function of the detected physical quantity.

A labelling method for labelling, by means of respec-
tive labels (2), a plurality of containers (3) adapted
to contain a pourable product, said method (1) com-
prising:

- conveying said plurality of containers (3);

- advancing a web (4) of labelling material
through a cutting station (T), according to an ad-
vancement direction, and up to a transfer drum
(11);

- by means of a cutting device (10), cutting se-
quentially the advancing web (4) at the cutting
station (T), as to obtain sequentially a plurality
of labels (2) not joined to each other, the labels
(2)beinginitially joined together to form said web
(4);

- by means of a first suction action applied on
an outer lateral surface (11a) of the transfer
drum (11), and by means of the transfer drum
(11) rotating on itself around an axis (X) of the
transfer drum (11), sequentially receiving the la-
bels (2) from the cutting device (10), angularly
spacing around said axis (X) the received labels
(2) from each other, and transferring the spaced
labels (2) to apply them onto respective con-
veyed containers (3) ;

- detecting a physical quantity correlated with a
tension of the web (4) upstream of the cutting
station (T) according to the advancement direc-
tion;

- automatically and actively controlling said first
suction action as a function of the detected phys-
ical quantity, to at least lower the risk of stretch-
ing and/or the risk of loosening the web (4).

Labelling method (1) according to claim 10, wherein
detecting the physical quantity comprises obtaining
a time trend of the physical quantity so that the de-
tected physical quantity comprises the detected time
trend.

Labelling method accordingto claim 10 or 11, where-
in:

- said sequentially cutting is carried out by cycli-
cally moving a blade (13a) through the cutting
station (T);

- during the sequentially cutting, by means of a
second suction action applied on an outer lateral
surface (14a) of a tensioning roller (14), and by
means of the tensioning roller (14) rotating on
itself, conveying and tensioning the web (4) at
the cutting station (T);
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wherein the method comprises automatically and ac-
tively control said second suction action and said
first suction action in relation to each other and si-
multaneously, as a function of the detected physical
quantity, to at least lower the risk of stretching and/or
the risk of loosening the web (4).

Labelling method according to claim 12, wherein the
machine is configured to automatically emit a blade
member wear warning signal if the physical quantity
exceeds a predetermined threshold value.

Labelling machine according to claims 11 and 12,
wherein the machine (1) is configured to automati-
cally emit a blade member wear warning signal if the
detected physical quantity exceeds said predeter-
mined threshold value for a preestablished time
spam.

Labelling method according to any of claims 10 to
14, wherein:

- the tensioning roller (14) comprises at least
one recess (17) on said outer lateral surface
(14a);

- the moving of the blade (13a) through said cut-
ting station (T) corresponds to the blade (13a)
engaging said recess (17) at the cutting station

(M)
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