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Description

[0001] The present invention relates to a filling unit of
a filling machine, designed for filling containers with a
product, for example a carbonated liquid. In particular,
the presentinvention relates to afilling unitwith improved
sensing capability for quality monitoring and data analy-
sis with respect to the filling operations being performed.
[0002] In the field of bottling of carbonated liquid, like
beer, in containers, like glass bottles or aluminum cans,
a system is known comprising a feed line for feeding a
succession of empty bottles to a filling machine, in turn
comprising a filling rotating wheel (so called "carousel"),
carrying a number of filling units. The filling units are
mounted to rotate continuously about a longitudinal axis,
engage the empty bottles, feed pressurized gas into the
bottles, fill the bottles with the product, decompress the
filled bottles, and then feed the bottles to a capping ma-
chine, which is connected to the filling machine by atleast
one transfer wheel and closes the bottles with respective
caps.

[0003] The Applicant has realized that known filling
machines may suffer from some drawbacks concerning
the accuracy and generally the quality of the filling oper-
ations.

[0004] Indeed, it may prove difficult to ensure that the
correct filling parameters are satisfied during each step
of the filling recipe; in this regard, controls and checks
performed after the filling process has been completed
may not be sufficient to guarantee that the bottled fluid
product has the desired properties.

[0005] Known from EP-1127835-A1, is a filling unit as
defined in the preamble of claim 1.

[0006] The aim ofthe presentinvention is consequent-
ly to solve, at least in part, the problem previously high-
lighted, and in general to provide an improved solution
for a filling unit in a filling machine, particularly with re-
spect to control and monitoring of its operation.

[0007] According to the presentinvention, a filling unit,
and a related filling machine, are thus provided, as de-
fined in the appended claims.

[0008] Forabetter understanding of the presentinven-
tion, preferred embodiments thereof are now described,
purely by way of a non-limiting example, with reference
to the attached drawings, wherein:

- Figure 1 is a schematic view of a filling machine;

- Figure 2 is a schematic block diagram of a filling unit
of the filling machine of Figure 1;

- Figure 3 to 5 are perspective views of a filling unit of
the filling machine of Figure 1, according to a possi-
ble embodiment of the present solution;

- Figure 6 is a schematic block diagram of an elec-
tronic control module of the filling unit of the filling
machine, according to an embodiment of the present
solution;

- Figure 7 is a plot of the pressure in a container being
filled, during execution of filling operations;
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- Figure 8 is a schematic block diagram of a digital
communication system in the filling machine; and

- Figure9is afurther plot of the pressure in a container
being filled, during execution of the filling operations.

[0009] Figure 1 schematically shows a machine, de-
noted as a whole with 1, for filling liquid into containers
2, for example glass bottles or aluminum cans.

[0010] Filing machine 1 comprises a conveying de-
vice, including a carousel 4, which is mounted to rotate
continuously (anticlockwise in Figure 1) about a substan-
tially vertical longitudinal axis A.

[0011] The carousel 4 receives a succession of empty
containers 2 from an input wheel 5, which is coupled to
carousel 4 at a first transfer station 6 and is mounted to
rotate continuously about a respective vertical longitudi-
nal axis B, parallel to axis A.

[0012] The carousel 4 releases a succession of filled
containers 2 to an output wheel 8, which is coupled to
carousel 4 at a second transfer station 9 and is mounted
to rotate continuously about a respective vertical longi-
tudinal axis C, parallel to axes A and B.

[0013] Filling machine 1 comprises a number of filling
units 10, which are equally spaced about axis A, are
mounted along a peripheral edge of carousel 4, and are
moved by the same carousel 4 along a path P extending
about axis A and through transfer stations 6 and 9.
[0014] Eachfilling unit 10 is designedtoreceive atleast
one container 2 to be filled, and to perform, during its
rotation along path P, a number of filling operations ac-
cording to a filling "recipe”, in order to fill the container 2
with a fluid (e.g. a carbonated liquid).

[0015] The filling unit 10 is configured to engage the
container 2, at an opening of a neck 2’ thereof, and in-
cludes one or more fluidic conduits, which are designed
to selectively couple the container 2 to one or more feed
devices.

[0016] Inapossible embodiment, schematically shown
in Figure 2 (which refers to a single filling unit 10, for
clarity of illustration), filling unit 10 includes: a first fluidic
conduit 11a, coupled to a first feed device 12a, designed
to supply the liquid that is to fill the container 2, such as
beer, from a first feed tank (not shown); a second fluidic
conduit 11b, coupled to a second feed device 12b, de-
signed to supply a gas, such as carbon dioxide, from a
second feed tank (not shown); and a third fluidic conduit
11c, coupled to an air-suction device 12c (e.g. including
a vacuum pump), providing a suction action to extract
gases from the bottle during a vacuum phase.

[0017] Each filling unit 10 also comprises at least one
flow regulator device 14, designed to define one or more
filing passages 15 (only one of which is schematically
shown in Figure 2) communicating with the opening at
the neck 2’ of the container 2, and including a valve group
16, coupled to the above first, second and third fluidic
conduits 11a, 11b, 11c, and operable to selectively cou-
ple one or more of the same first, second and third fluidic
conduits 11a, 11b, 11c (and thus the first feed device
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12a, the second feed device 12b and/or the air-suction
device 12c) with the one or more filling passages 15,
during filling of the container 2.

[0018] Filling of the container 2 is performed according
to a desired plan, the so called "recipe", which may for
example envisage one or more of the following opera-
tions, e.g. performed in a preset sequence:

a first air-extraction operation to remove air from the
container 2 by fluidically coupling the container 2 to
the air-suction device 12c;

flushing the container 2, by feeding a stream of car-
bon dioxide to container 2, via the second feed de-
vice 12b;

a second air-extraction operation to remove any re-
maining air from the container 2, again by fluidically
coupling the container 2 to the air-suction device 12c
(so called "snift" operation);

pressurizing the container 2, by feeding a stream of
carbon dioxide into container 2 via the second feed
device 12b;

filing the container 2, by feeding a stream of filling
liquid, via the first feed device 12a; and
depressurizing the container 2, by fluidically coupling
the container 2 to the air-suction device 12c.

[0019] According to an aspect of the present solution,
each filling unit 10 is integrally provided with a sensor
element 17, which is arranged so as to be fluidically cou-
pled tothe filling passage 15, duringfilling of the container
2, thereby being able to monitor parameters and quanti-
ties associated to the environment within the same con-
tainer 2; for example, sensor element 17 may be ar-
ranged in the flow regulator device 14, within the filling
passage 15, or so as to be in fluidic communication with
the same filling passage 15.

[0020] Inparticular, sensorelement 17 includes a pres-
sure sensor, which is configured to monitor the pressure
(or vacuum condition) within the container 2 during each
step of the filling recipe; the presence of the sensor ele-
ment 17 allows to collect relevant diagnostic information
for the analysis and monitoring of the filling operations,
and also to perform control actions and adjustments in
real time during the same filling operations.

[0021] The presence of sensor element 17 allows to
perform a number of operations, among which:

- detecting pressure values during all the steps of the
recipe, storing these values, and, e.g. after the filling
operations are completed, draw pressure plots,
which may displayed on an operator panel, in order
to allow analysis of the performance of the filling op-
erations;

- monitoring the occurrence of failures, such as burst-
ing of a container 2, during execution of the recipe
steps, e.g. by checking ifthe sensed pressure values
overcome a preset absolute maximum pressure
threshold Th4, or a preset differential pressure
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threshold Th,, relating to the difference of pressure
between the container 2 and a respective feed tank;
in case any one of the absolute or differential pres-
sure thresholds Thy, Th,, is overcome (this being
indicative of a possible failure), the filling operations
may be immediately stopped and suitable actions
performed in order to safeguard the filling machine
1. As an alternative, a sudden variation of the sensed
pressure associated with burst of the container 2
may be detected by monitoring the pattern of the
derivative of the sensed pressure signal;

- monitoring the correctness of the vacuum level dur-
ing the recipe steps envisaging vacuum within the
containers 2, in particular with respect to glass bot-
tles for beer;

- monitoring the correct depressurization of the con-
tainers 2 during the recipe steps envisaging depres-
surization (e.g. during a snift operation). In this case,
the sensed pressure values are compared to a de-
compression pressure threshold Ths, and decom-
pression is considered successful only if the sensed
pressure is found to be below the decompression
pressure threshold Th, at the end of the recipe step.

[0022] Moreover, the presence of sensor element 17
proves useful also in different operating conditions of the
filling machine 1, e.g. during a cleaning/sterilization op-
eration, when dummy containers (e.g. dummy bottles)
are placed in the filling machine 1 and a cleaning fluid is
introduced.

[0023] Monitoring pressure values at the flow regulator
devices 14 allows in this case to check the correct pas-
sage of the cleaning fluid through the flow regulator de-
vices 14 into the dummy bottles (and this is particularly
useful in case no flow-meters are present atthe openings
of the containers 2).

[0024] According to a further aspect of the present so-
lution, the sensor element 17 arranged in at least one of
the filling units 10 further includes a temperature sensor,
which may for example be integrated with the pressure
sensor, in order to detect the temperature of the filling
fluid during filling operations, and/or of the cleaning fluid
during cleaning operations.

[0025] Also in this case, monitoring of the temperature
values within the containers 2 allows to perform controls
and adjustments in real time during execution of the op-
erations of the filling machine 1, e.g. during filling or re-
circulation of the filling fluid, or during cleaning/sanitizing
of the flow regulator devices 14, in general providing im-
portant diagnostic information to be used in real time or
atalater stage (during a post-processing stage) to control
the filling machine 1.

[0026] A possible embodiment of a filling unit 10 of the
filling machine 1 will now be discussed with reference to
Figures 3 to 5.

[0027] In this solution, filling unit 10 includes a main
body 20, having a vertical extension along a longitudinal
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axis D, thatis substantially parallel to axis A of carousel 4.
[0028] The main body 20 has a bottom part 20a, which
ends at a flange 22, that is mechanically coupled to the
periphery of the carousel 4, and an upper part 20b, which
is coupled to the first fluidic conduit 11a, in order to re-
ceive the filling liquid from the first feed device 12a (here
not shown).

[0029] The bottom part 20a of the main body 20 defines
a container receiving part 24 of the filling unit 10, coupled
to the flange 22 and designed to receive the neck 2’ of
the container 2 that is to be filled.

[0030] The main body 20 internally defines filling pas-
sage 15 (not shown in Figures 3-5), from the first fluidic
conduit 11a to the opening of the container 2, at the con-
tainer receiving part 24, which selectively allows the pas-
sage of the filling fluid towards the container 2, during
preset steps of the filling recipe. Suitable actuatable el-
ements, such as a valve or shutter element (here not
shown), are provided within the main body 20, cooper-
ating with the filling passage 15 in order to modify the
section of passage to the fluid, e.g. between a fully open,
a partially open, or a closed condition, according to the
different requirements envisaged by the filling opera-
tions.

[0031] The second fluidic conduit 11b of the filling unit
10 is coupled to the container receiving part 24, below
flange 22, and allows to receive gas, such as carbon
dioxide, from the second feed device 12b (here not
shown).

[0032] The flow regulator device 14 of the filling unit
10 includes a housing 26, which has a vertical extension
substantially parallel to longitudinal axis D, and is me-
chanically coupled to main body 20.

[0033] Ina manner not shown in detail, within housing
26 of the flow regulator device 14 suitable actuator ele-
ments are provided, which are configured to cooperate
with the actuatable elements within the body 20, in order
to fully open, partially open, or close the filling passage
15.

[0034] Moreover, the flow regulator device 14 carries,
at a bottom part 14a thereof, the third fluidic conduit 11¢
(operating as a decompression channel), having one end
coupled to the air-suction device 12¢, and the other end
fitted into the opening of the container 2, through flange
22.

[0035] Accordingto an aspect of the proposed embod-
iment, the sensor element 17 (of a known type, here not
discussed in detail) is mounted to the flow regulator de-
vice 14, so as to continuously monitor the pressure within
the internal environment of the container 2.

[0036] For example, the sensor element 17 may be
coupled to the third fluidic conduit 11c. In more detail,
the sensor element 17 includes a sensing part 17a, hous-
ing a suitable sensing arrangement (of a known type),
and an input port 17b, coupled to the third fluidic conduit
11¢, and allowing fluidic connection between the sensing
part 17a and the same third fluidic conduit 11c. Moreover,
the sensor element 17 has an end part 17c, coupled to,
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and extending towards the outside of, the housing 26,
carrying suitable electrical connection elements (e.g. in
the form of electrical contacts or pads), in order to output
the transduced electrical quantity (e.g. a capacitive or
resistive variation), indicative of the sensed pressure.
The housing 26 of the flow regulator device 14 carries,
at an outer surface thereof, a wiring element 28, electri-
cally coupled to end part 17c, and extending along the
longitudinal axis toward a top part 14b of the same flow
regulator device 14.

[0037] The top part 14b may be releasably coupled to
the housing 26, via a suitable mechanical connection,
and may house an electronic board of a control module
30 of the filling unit 10 (here schematically shown), inte-
grating suitable electronic circuitry (as discussed in more
details below); the wiring element 28 in this case ends
at the control module 30, being electrically connected
thereto.

[0038] A further aspect of the present solution, which
will now be discussed in connection with Figure 6, envis-
ages the filling unit 10 having both electronic intelligence
and storage capacity, integrated in suitable electronic cir-
cuitry of the control module 30. Itis to be noted that some
(at least one), or all, of the filling units 10 of the filling
machine 1 may be made as it will now be discussed.
[0039] In particular, control module 30 includes:

- a computing unit 32, including a microcontroller, or
any other processing unit;

- astorage memory 34, coupled to the computing unit
32, and configured to store operating data relating
to the filling operations being performed, e.g. sam-
ples of the pressure or temperature values detected
by sensor element 17 and/or other sensed data, such
as flow rate measures or electrical current measures
from a resistive probe, or in general any other oper-
ating data available to the computing unit 32, origi-
nated from sensors at the flow regulator device 14
orreceived from external components. For example,
storage memory 34 may be a buffer memory, which
stores operating data relating to execution of a
number of filling recipes, circularly overwriting data
previously stored;

- a sensor interface module 35, coupled to the com-
puting unit 32, configured to acquire the electrical
signals from the sensor element 17, related to the
pressure and temperature readings, to process the
same electrical signals (in case it is required, e.g.
via an analog to digital conversion), and to provide
the same signals to the computing unit 32, which
then generates the operating data (e.g. pressure and
temperature data) to be stored in the storage mem-
ory 34. Sensor interface module 35 may acquire the
sensed signals at a preset sampling period;

- anactuatorinterface module 36, coupled to the com-
puting unit 32 and to actuator elements of the flow
regulator device 14, configured to transmit to the
same actuator elements commands to actuate the
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actuatable elements within the main body 20 of the
filling unit 10, these commands being e.g. generated
by the computing unit 32 based on the operations to
be performed according to the filling recipe;

- a communication interface module 38, coupled to
the computing unit 32, operable to receive and trans-
mit data from/to the external environment, in partic-
ular from/to a central control unit (here not shown)
of the filling machine 1 via a digital communication
bus (such as a CAN bus). The central control unit
may be able to further process the data, e.g. in order
to diagnose faults and problems of the filling unit 10.

[0040] In more details, computing unit 32 may store in
storage memory 34 pressure and temperature operating
data relating to the filling operations in real time, i.e. dur-
ing execution of the same operations; to this end, signals
from the sensor element 17 may be sampled with a de-
sired sampling frequency and processed to generate the
operating data to be stored.

[0041] The stored pressure and temperature operating
data may be transferred to the external environment via
the communication interface module 38, again in real
time, during execution of the filling operations, or after
the filling recipe has been completed, for processing and
analysis, e.g. by central computing unit, again in real time
or as post-processing operations.

[0042] Figure 7 shows an exemplary result of the
processing of the stored operating data, i.e. a plot of the
pressure values sensed during the various steps of the
filling recipe.

[0043] In particular, the plot shows the succession in
time of: a first air-extraction operation (denoted with S;);
a first pressurization operation (denoted with S,); a sec-
ond air-extraction operation (denoted with S;); a second
pressurization operation (denoted with S,); the filling op-
eration at a substantially constant pressure (denoted with
Sg); and a final depressurization operation (denoted with
Sg).

[0044] This plot may be displayed on a user panel at
the filling machine 1, or at a remote location from the
filing machine, e.g. at a supervisory facility.

[0045] Computing unit 32 may also be configured (e.
g. via suitable software and program instructions) to proc-
ess in real time the operating data, in order e.g. to detect
afaultin the filling unit 10, or a serious failure event, such
as bursting of the container 2 being filled.

[0046] An alarm signal may thus be promptly generat-
ed and suitable corrective actions performed, such as
stopping of the filling machine 1.

[0047] In general, the intelligence on-board the filling
unit 10 allows to more reliably and promptly identify any
problem or anomaly occurring in the filling machine 1, so
as to achieve a desired quality control of the operations
performed.

[0048] According to a further aspect of the present so-
lution, which will now be discussed with reference to Fig-
ure 8, the control modules 30 of a number of filling units
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10 in the filling machine 1 communicate with a central
control unit 40 of the same filling machine 1 over a com-
munication bus 42.

[0049] In a possible embodiment, central control unit
40 includes an industrial programmable controller (PLC),
and communication bus 42 is a digital communication
bus (e.g. a CAN bus), transferring digital information, sig-
nals and commands.

[0050] As shown in Figure 8, the control modules 30
communicate with the communication bus 42, and there-
by with the central control unit 40, via the respective com-
munication interface modules 38 coupled to the respec-
tive computing unit 32.

[0051] Thecentralcontrolunit40is coupledtothe com-
munication bus 42 and may also be coupled with a su-
pervisor unit 45, e.g. located remotely with respect to the
filing machine 1, via a remote wireless link 46.

[0052] The central control unit40 is thus able to receive
operating data from the various filling units 10, in real
time during execution of the filling recipe, and/or after the
same filling recipe has been completed, reading the op-
erating data stored in the respective storage memories
34.

[0053] The communication bus 42 also allows the cen-
tral control unit 40 to transmit to the various control mod-
ules 30 data relating to the operating condition of the
filing machine 1 and data regarding the operations to be
performed, in order to assist execution of the filling recipe;
for example, these data may include pressure values in
the feed tanks, relating to the pressure of the filling liquid
and/or gas within the same feed tanks (these data may
be used by the slave units to control the filling operations
and diagnose possible faults and anomalies).

[0054] The central control unit 40 is also provided with
suitable software and program instructions in order to
process the received operating data, either in real time
or as post-processing operations, in order to determine
the occurrence of faults, the correctness of the filling op-
erations, the need of performing adjustments, etc.
[0055] For example, the central control unit 40 may be
able to execute further plots of the received operating
data, such as sensed pressure values, possibly with dif-
ferent time scales and number of samples involved.
[0056] Figure 9 shows an exemplary plot executed by
the central control unit 40, which may be displayed on a
related display and/or sent wirelessly to the supervisor
unit 45. The shown plot relates to a filling step of the
recipe, at a substantially constant pressure.

[0057] The advantages that the described solution al-
lows to achieve are clear from the foregoing description.
[0058] In particular, it is again underlined that an im-
proved analysis capability and control on the quality of
thefilling operations are achieved in the filling machine 1.
[0059] Indeed, the provision of sensor elements 17 in-
tegrated in the filling units 10 allows to collect operating
data relating to the performance of the individual filling
units 10, during the filling operations, thus allowing to
closely monitor the performance of the filling machine 1.
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[0060] Furthermore, the provision of processing and/or
storage capability in the filling units 10 allows to simplify
transmission and post-processing of the operating data
that are collected during the filling operations.

[0061] In this respect, only a portion of the collected
data may be transmitted to the central control unit 40 of
the filling machine 1, e.g. only data that are considered
relevant for the quality checks, thus saving storage ca-
pacity.

[0062] Moreover, historical trends may be easily gen-
erated, in order to further improve quality assessment.
[0063] Finally it is clear that modifications and varia-
tions may be applied to the solution described and shown,
without departing from the scope of the appended claims.
[0064] For example, it is clear that the discussed so-
lution may advantageously be adopted also for different
kind of containers, e.g. PET containers, to be filled and/or
different kind of filling fluids, e.g. different from food prod-
ucts.

[0065] Moreover, each intelligent filling unit 10 may be
configured to control filling of more than one container
(e.g. having a corresponding number of flow regulator
devices 14 and filling means).

Claims

1. Afilling unit (10) of a filling machine (1), designed to
engage at least one container (2) having a neck with
an opening to carry out filling thereof with a liquid
product, including a flow regulator device (14) defin-
ing at least one filling passage (15), which commu-
nicates with the opening at the neck of the container
and is supplied with liquid product from a feed tank,
and configured to regulate flow of the product within
the container (2) during filling operations, and inte-
grally provided with
a sensor element (17) configured to detect at least
one operating parameter related to the filling opera-
tions, during the filling operations, the at least one
operating parameter being associated to a pressure
within the container (2) being filled,
and an electronic control module (30), integrating a
computing unit (32), operatively coupled to the sen-
sor element (17) and configured to acquire operating
data during the filling operations, designed for quality
control over the filling operations, and configured to
process the operating data, in order to detect the
occurrence of a failure in the filling of the container
(2), whenever the pressure within the container (3)
is found to exceed a first pressure threshold (Th1);
characterized in that the computing unit (32) com-
municates over a communication bus (42) with a
central control unit (40) of the same filling machine,
the central control unit (40) transmits operating data
including the pressure of the filling liquid and/or gas
within the feed tank to the computing unit (32) which
processes the operating data, in order to detect the
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occurrence of a failure in the filling of the container
(2), whenever the differential pressure between the
container (3) and the feed tank supplying the liquid
productis found to exceed asecond pressure thresh-
old (Th2).

2. Thefilling unit according to claim 1, wherein the sen-

sor element (17) includes a pressure sensor (17a)
arranged so as to be fluidically coupled with the in-
ternal environment of the container (2) during the
filling operations, thereby detecting the pressure
within the same container (2), and wherein the sen-
sorelement (17) is further configured to detect a tem-
perature within the container (2) being filled, during
the filling operations.

3. Thefilling unit according to claim 1 or 2, wherein the
control module (30) integrates a storage memory
(34), coupled to said computing unit (32), and con-
figured to store the operating data relating to the fill-
ing operations being performed, wherein the oper-
ating data stored in the storage memory (34) are
designed to be sent to the central control unit (40),
during the filling operations, and/or after the filling
operations for further processing thereof.

4. Thefilling unit according to any of claim 1 or 3, where-

in the control module (30) includes a communication
interface (38), configured to be coupled to the com-
munication bus (42), which is a digital communica-
tion bus, for communication with the central control
unit (40) of a filling machine (1).

5. A filling machine (1), including a number of filling
units (10) according to claims 1-4, configured to fill
one or more containers (2) with a carbonated liquid,
the carbonated liquid being a food product.

Patentanspriiche

1. Fulleinheit(10) einer Fillmaschine (1), die ausgelegt
ist, mit mindestens einem Behalter (2) in Eingriff zu
gelangen, der eine Verengung mit einer Offnung, um
seine Beflllung mit einem fliissigen Produkt auszu-
fihren, besitzt, und die eine Durchflussregulierungs-
vorrichtung (14) enthalt, die mindestens einen Fll-
durchgang (15) definiert, der mit der Offnung an der
Verengung des Behalters kommuniziert und mit ei-
nem flissigen Produkt von einem Zufiihrtank belie-
fert wird, und
die konfiguriert ist, den Durchfluss des Produkts in-
nerhalb des Behalters (2) wahrend der Fullvorgange
zu regulieren, und einteilig ausgestattet ist mit:

einem Sensorelement (17), das konfiguriert ist,
mindestens einen Betriebsparameter, der sich
auf die Fullvorgange bezieht, wahrend der Full-
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vorgange zu detektieren, wobei der mindestens
eine Betriebsparameter einem Druck innerhalb
des Behalters (2), der gefillt wird, zugeordnet
ist,

und einem elektronischen Steuermodul (30),
das eine Recheneinheit (32) einbindet, die an
das Sensorelement (17) betriebstechnisch ge-
koppelt ist und konfiguriert ist, Betriebsdaten
wahrend der Fullvorgange zu erfassen, die fur
eine Qualitatskontrolle der Fiillvorgénge ausge-
legt ist und konfiguriert ist, die Betriebsdaten zu
verarbeiten, um das Auftreten eines Fehlers
beim Fullen des Behélters (2) zu detektieren,
wann immer festgestellt wird, dass der Druck
innerhalb des Behalters (3) einen ersten Druck-
schwellenwert (Th1) Ubersteigt; dadurch ge-
kennzeichnet, dass die Recheneinheit (32)
Uber einen Kommunikationsbus (42) mit einer
zentralen Steuereinheit (40) derselben Fillma-
schine kommuniziert, wobei die zentrale Steu-
ereinheit (40) Betriebsdaten, die den Druck der
Flllflissigkeit und/oder des Gases innerhalb
des Zufiihrtanks enthalten, an die Rechenein-
heit (32) sendet, die die Betriebsdaten verarbei-
tet, um das Auftreten eines Fehlers beim Fillen
des Behalters (2) zu detektieren, wann immer
festgestellt wird, dass der Differenzdruck zwi-
schen dem Behalter (3) und dem Zufiihrtank,
der das flissige Produkt zufiihrt, einen zweiten
Druckschwellenwert (Th2) Ubersteigt.

Fulleinheit nach Anspruch 1, wobei das Sensorele-
ment (17) einen Drucksensor (17a) enthalt, der so
angeordnet ist, dass er mit der inneren Umgebung
des Behalters (2) wahrend der Fillvorgéange fluid-
technisch gekoppelt ist, wodurch der Druck inner-
halb desselben Behalters (2) detektiert wird, und wo-
bei das Sensorelement (17) ferner konfiguriert ist,
wahrend der Fillvorgange eine Temperatur inner-
halb des Behalters (2), der gefiillt wird, zu detektie-
ren.

Fulleinheit nach Anspruch 1 oder 2, wobei das Steu-
ermodul (30) einen Ablagedatenspeicher (34) ein-
bindet, der an die Recheneinheit (32) gekoppelt ist
und konfiguriert ist, die Betriebsdaten, die sich auf
die Fullvorgange, die ausgefiihrt werden, beziehen,
zu speichern, wobei die in dem Ablagedatenspei-
cher (34) gespeicherten Betriebsdaten wahrend der
Fillvorgange und/oder nach den Fillvorgéngen zu
ihrer weiteren Verarbeitung an die zentrale Steuer-
einheit (40) gesendet werden kdnnen.

Fulleinheit nach einem von Anspruch 1 oder 3, wobei
das Steuermodul (30) eine Kommunikationsschnitt-
stelle (38) enthalt, die konfiguriert ist, an den Kom-
munikationsbus (42), der ein digitaler Kommunikati-
onsbus ist, flir eine Kommunikation mit der zentralen
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Steuereinheit (40) einer Fullmaschine (1) gekoppelt
zu sein.

Fillmaschine (1), die eine Anzahl von Flleinheiten
(10) nach den Anspriichen 1-4 enthalt, die konfigu-
riert sind, einen oder mehrere Behalter (2) mit einer
kohlensaurehaltigen Flissigkeit zu fiillen, wobei die
kohlensaurehaltige Flissigkeit ein Nahrungsmittel
ist.

Revendications

Unité de remplissage (10) d’'une machine de rem-
plissage (1), congue de fagon a s’engager avec au
moins un récipient (2) ayant col avec une ouverture
pour effectuer le remplissage de celui-ciavec un pro-
duit liquide, comprenant un dispositif régulateur
d’écoulement (14) définissant au moins un passage
de remplissage (15), qui communique avec I'ouver-
ture au niveau du col du récipient et qui est alimenté
en produit liquide a partir d’un réservoir d’alimenta-
tion, et configuré de fagon a réguler I'écoulement du
produit a l'intérieur du récipient (2) pendant les opé-
rations de remplissage, et pourvu d’un élément cap-
teur (17) faisant partie intégrante, configuré de fagon
adétecter au moins un parameétre de fonctionnement
lié aux opérations de remplissage, pendant les opé-
rations de remplissage, cet au moins un parameétre
de fonctionnement étant associé a une pression a
I'intérieur du récipient (2) en train d’étre rempli,

etun module de commande électronique (30), incor-
porant une unité informatique (32), couplée de ma-
niére opérationnelle a I'’élément capteur (17) et con-
figurée de fagon a acquérir des données de fonc-
tionnement pendant les opérations de remplissage,
congue pour le contrdle de la qualité sur les opéra-
tions de remplissage, et configurée de fagon a traiter
les données de fonctionnement, afin de détecterl’'oc-
currence d’'une défaillance dans le remplissage du
récipient (2), chaque fois que la pression a l'intérieur
du récipient (3) s’avere dépasser un premier seuil
de pression (Thl) ; caractérisé en ce que l'unité in-
formatique (32) communique sur un bus de commu-
nication (42) avec une unité de commande centrale
(40) de cette méme machine de remplissage, cette
unité de commande centrale (40) transmettant des
données de fonctionnement, y compris la pression
du liquide de remplissage et/ou du gaz a l'intérieur
du réservoir d’alimentation a I'unité informatique (32)
qui traite les données de fonctionnement, de fagon
a détecter I'occurrence d’une défaillance dans le
remplissage durécipient (2), chaque fois que la pres-
sion différentielle entre le récipient (3) et le réservoir
d’alimentation alimentant le produit liquide s’avére
dépasser un deuxiéme seuil de pression (Th2).

Unité de remplissage selon la revendication 1, dans
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lequel I'élément capteur (17) comprend un capteur
de pression (17a) agencé de fagon a étre relié de
facon fluidique avec I'environnement interne du ré-
cipient (2) pendant les opérations de remplissage,
détectant ainsi la pression a I'intérieur de ce méme
récipient (2), et dans lequel I'élément capteur (17)
est configuré en outre de fagon a détecter une tem-
pérature a I'intérieur du récipient (2) en train d’étre
rempli, pendant les opérations de remplissage.

Unité de remplissage selon la revendication 1 ou 2,
dans laquelle le module de commande (30) incorpo-
re une mémoire de stockage (34), couplée a ladite
unité informatique (32), et configurée de fagon a
stocker les données de fonctionnement liées aux
opérations de remplissage étant effectuées, dans la-
quelle les données de fonctionnement stockées
dans la mémoire de stockage (34) sont congues de
fagon a étre envoyées a l'unité de commande cen-
trale (40), pendant les opérations de remplissage,
et/ou apres les opérations de remplissage pour
qu’elles soient traitées plus avant.

Unité de remplissage selon I'une quelconque des
revendications 1 ou 3, dans laquelle le module de
commande (30) comprend une interface de commu-
nication (38), configurée de fagon a étre couplée au
bus de communication (42), qui est un bus de com-
munication numérique, pour permettre la communi-
cation avec I'unité de commande centrale (40) d’'une
machine de remplissage (1).

Machine de remplissage (1) comprenant un certain
nombre d’unités de remplissage (10) selon les re-
vendications 1 a 4, configurée de fagon a remplir un
ou plusieurs récipients (2) avec un liquide gazéifie,
ce liquide gazéifié étant un produit alimentaire.
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