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Description

[0001] The present invention relates to a method and
filling device for contact filling of an article with pourable
product, in particular a carbonated pourable food product
such as beer or mineral water.

[0002] Filling machines are known comprising a filling
station, which is fed at the input with empty articles, and
supplies at the output articles filled with the pourable
product.

[0003] The filling station substantially comprises a car-
ousel conveyor rotating about an axis of rotation; a tank
containing the pourable product; and a number of filling
devices fluidly connected to the tank and fitted to the
conveyor, radially outwards of the axis of rotation of the
conveyor.

[0004] More specifically, the conveyor comprises a
number of supports for positioning the mouths of the rel-
ative articles beneath the respective valves, and for mov-
ing the relative articles along an arc-shaped path about
the axis of rotation and integrally with the respective
valves.

[0005] Each support is also movable parallel to a re-
spective second axis, which is parallel to and spaced
from the axis of rotation of the carousel, between a low-
ered rest position and a raised operative position.
[0006] Each filling device substantially comprises a
fastening body for attachment to the conveyor and de-
fining a filling chamber connected fluidly to the tank; and
a filling head fitted to the relative fastening body.
[0007] Each filling head comprises a shutter movable
inside the chamber between a closed position cutting off
flow of the pourable product to the mouth of the relative
article, and an open position connecting the chamber flu-
idly to the mouth to allow flow of the pourable product
into the article.

[0008] Each support receives the article to be filled at
an inlet station of the arc-shaped path and discharges
the filled articles at an outlet station of the arc-shaped
path. Furthermore, each article is filled by relative filling
head with the pourable product, as it is advanced by rel-
ative support along the arc-shaped path.

[0009] Furthermore, each support is arranged in the
respective lowered rest position at the inlet station and
the outlet station of the arc-shaped path. When each sup-
port is arranged in the relative lowered rest position, rel-
ative mouth is spaced along respective second axis from
the body of the relative filling device.

[0010] Each support is arranged in the relative raised
operative position along the arc-shaped path. Due to the
fact that each article is contact filled by relative filling de-
vice, it is arranged in tight-fluid contact with the body of
relative filling device along the arc-shaped path.

[0011] Stillmore precisely, when each supportis in the
relative raised operative position and the mouth of rela-
tive article tight-fluid contacts the corresponding filling
body, the following operations are carried out:
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- atfirst, each article is pressurized to the same pres-
sure as the pourable product during the filling proc-
ess, by feeding a fluid, e.g. carbon dioxide, into it,
with the shutter in the closed position;

- then, each article is filled with the pourable product,
with the shutter in the open position; and

- finally, each articleis depressurized, so thatpressure
above the pourable product level equals atmospher-
ic pressure, by discharging the aeriform contained
in the article and with the shutter in the closed posi-
tion.

[0012] According to a known technique, the filling de-
vice comprises a flow-meter for measuring the flow of
the pourable product which fills the article and the shutter
is moved back into the closed position when the flow-
meter has detected that a desired volume of pourable
product has filled the article.

[0013] However, especially when the pourable product
is beer and the article is made of glass, the above-iden-
tified technique could lead to different levels in different
filled articles, evenifthe desired volume of pourable prod-
uct is the same.

[0014] This is due to the fact that the articles made in
glass are generally re-cycled more times after the use
and, therefore, are differently shaped.

[0015] In order to ensure, also in this case, that the
level of the filled articles is constant, it is known to provide
the filling device with a probe, e.g. an inductive probe,
for determining the level of the pourable product, and
which projects inside the relative article once the article
is positioned beneath the relative filling valve.

[0016] According to this technique, when the level of
the pourable product reaches a desired value corre-
sponding to the height of the probe, the shutter is moved
in the closed position.

[0017] Afirstdrawback of the filling devices of the type
described above is that, given the position of the probes
projecting inside the relative articles, the explosion of or
damage to the articles during the filling process may eas-
ily result in damage to the probe, thus resulting in stop-
page of the filling machine.

[0018] Forexample, the glass of damaged articles can
break the isolation of the probes and/or can remain be-
tween the corresponding probes and the corresponding
filling bodies.

[0019] This situation is further exacerbated by the fact
that the residues of glass tend to adhere to the probe.
[0020] A second drawback of the filling devices of the
type described above is that they require a considerable
stroke of the supports between the relative lowered rest
position and the relative raised operative position.
[0021] This is due to that fact that the each probe pro-
trudes downwardly into the relative container for a given
height, associated to the desired level to be attained. As
a result, the supports are required to move below the
probe, when they are in the relative lowered rest position.
[0022] A third drawback of the filling devices of the type
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described above is that they require a longer cleaning
device, commonly known as "dummy bottle" for sterilizing
the probe with a sterilizing agent, with respectto the filling
devices normally used for contact filling pourable product
inside plastic articles. This is due to the fact that each
cleaning device must be shaped to accommodate also
the relative probe, which protrudes from the relative filling
head.

[0023] A fourth drawback of the filling devices of the
type described above is that they require the whole re-
placement of the probe in order to vary the desired filling
level to be attained.

[0024] A fifth drawback of the filling devices of the type
described above is that they are quite different with re-
spect to the filling devices normally used for contact filling
pourable product inside plastic articles, mainly for com-
prising the probe.

[0025] As aresult, they share a limited number of part
numbers with the filling devices used for plastic articles,
thus increasing the manufacturing and supplying cost.
[0026] Itis an object of the presentinvention to provide
a filling method designed to provide a cheap, easy solu-
tion to at least one of the above drawback typically as-
sociated with known filling device.

[0027] According to the presentinvention, there is pro-
vided a filling method for contact filling an article with a
pourable product, as claimed in claim 1.

[0028] The presentinvention also relates to a filling for
contact filling an article with a pourable product, as
claimed in claim 9.

[0029] One preferred, non-limiting embodiments of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

- Figures 1 to 8 are schematic views of a filling device
in accordance with the present invention, in different
respective operative positions, with parts removed
for clarity; and

- Figure 9 shows the variation of pressure inside arti-
cles, the position of a shutter and of a valve of the
filling device of Figures 1 to 8.

[0030] With reference to Figures 1 to 8, number 1 in-
dicates a filling device for contact filling an article, here-
inafterreferred to as container 2, with a pourable product,
especially a carbonated food pourable product, beer in
the embodiment shown.

[0031] Container 2 comprises, in a known manner,:

- amouth 3, through which container 2 is filled by the
filing machine, and the pourable product is subse-
quently poured from container 2;

- abottom wall 6, which is opposite to mouth 3; and

- a neck 5, which is extends from mouth 3 towards
bottom wall 6 and is detached by bottom wall 6.

[0032] Filling device 1 substantially comprises:
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- abody 10 defining a cavity 11, which has an opening
12 fluidly connected with a tank 13 and defining, on
the opposite side of opening 12, a filling opening 14;

- ashutter 15, which is movable parallel to an axis A
inside cavity 11 between an open position in which
it fluidly connects openings 12, 14 and a closed po-
sition in which it fluidly isolates openings 12, 14; and

- asupport 20 which is adapted to contact wall 6 so
as to arrange an axis of container 2 parallel to axis
A and is movable between a rest position and an
operative position along axis A.

[0033] Tank13isfilled, inthe embodiment shown, with
the pourable product.

[0034] Support 20 is movable parallel to axis A be-
tween:

- alowered rest position, in which mouth 3 is spaced
along axis A by body 10 and opening 14 of filling
device 1 (Figures 1 and 8); and

- a raised operative position, in which mouth 3 is in
tight-fluid contact with body 10 and opening 14 of
filling device 1, through the interposition of an annu-
lar gasket 16 (Figures 2 to 7).

[0035] When support 20 is in the raised operative po-
sition, container 2 preferably undergoes the following op-
erations according the so-called contact filling modality:

- avacuum generation step, during which vacuum is
generated inside the inner volume of container 2 with
the shutter 15 in the closed position, so as to prevent
the risk of oxidation of the pourable product (Figure
2);

- apressurization step, during which the inner volume
of container 2 is pressurized to the same pressure
as the pourable product during the filling process with
shutter 15 in the closed position, for example by feed-
ing a pressurizing fluid, e.g. carbon dioxide, into it
(Figure 3) ;

- afilling step, during which shutter 15 moves to the
open position, so as to fill container 2 with the pour-
able product, so as to fill container 2 according to
the so-called "contact" modality, i.e. by isolating the
inner volumes of cavity 11 and the inner volume of
container 2 by the external environment during the
filling of container 2 (Figures 4 to 6); and

- finally a de-pressurization step, during which the in-
ner volume of neck 5 of container 2 is de-pressurized
to the environment pressure with shutter 15 in the
closed position, e.g. by connecting the inner volume
of container 2 to a discharge (Figure 7).

[0036] It is important to stress that not all the above-
identified operations are necessarily carried out before
or after the filling of container 2, and that some opera-
tions, e.g. the vacuum generation step and the pressur-
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ization step, can be repeated more than once.
[0037] Body 10 further comprises:

- afluidic line 19, which extends between opening 14
and a collector 21 filled with the pressurizing gas -
carbon dioxide - in the embodiment shown - and is
adapted to allow the flow of the pressurizing fluid
before the filling of container 2 or the return of the
aeriform contained inside container 2 during the fill-
ing of container 2; and

- apairofvalves 22,23 interposed along fluidic line 19.

[0038] In greater detail, fluidic line 19 comprises:

- aduct 24 extending parallel to axis A and coaxially
with opening 14, cavity 11 and shutter 15; and

- a duct 25, which extends radially to axis A inside
body 10, above cavity 11 and from a section 26 of
duct 24 to a section 27;

- apairof ducts 28, 29, which extend between section
27 and collector 21.

[0039] Valves 22,23 are arranged along relative ducts
28, 29.

[0040] In greater detail, valves 22, 23 can be selective-
ly setin:

- respective open positions, in which they fluidly con-
nect section 27 with collector 21 along respective
ducts 28, 29 (Figures 3, and 4 with reference to valve
22 only); or

- respective closed positions, in which they fluidly pre-
vent the flow from between section 27 and collector
21 along respective ducts 28, 29 (Figures 1, 2, 4 with
reference to valve 23, only and Figures 5 to 8);.

[0041] Valves 22, 23 are set in the respective open
positions, during the pressurization step of container 2
(Figure 3), while they are set in the respective closed
positions when the vacuum-generation step (Figure 2)
and during the de-pressurization step (Figure 7).
[0042] Body 10 further comprises:

- afluidic line 40, which extends between opening 14
and a discharge collector 41; and

- avalve 42, which is interposed along fluidic line 40
and can be selectively setin an open position (Figure
7) in which it fluidly connects vacuum collector 41
with opening 14, or in a closed position (Figures 1
to 6 and 8) in which it fluidly isolates collector 41 and
opening 14.

[0043] Valve 42 is set in the open position, during the
de-pressurization step of container 2, while is set in the
closed position while the other operations are carried out
on container 2.

[0044] Furthermore, body 10 comprises
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- afluidicline 50, which extends between a section 43
of fluidic line 40 and a vacuum collector 51;

- avalve 52, which is interposed along fluidic line 50
and can be selectively setin an open position (Figure
2) in which it fluidly connects vacuum collector 51
with opening 14 and a closed position (Figures 1 and
3 to 7) in which it fluidly isolates collector 51 and
opening 14.

[0045] Section 43 s, in particular, interposed between
valve 41 and opening 14 along fluidic line 40.

[0046] In other words, fluidic line 50 is formed as a
derivation of fluidic line 40.

[0047] Section 43 is fluidly connected with opening 14
also when shutter 15 is in the closed position. In partic-
ular, fluidic line 40 opens into opening 14 below the po-
sition reached by shutter 15 in the closed position.
[0048] Valve 52 is set in the open position during the
vacuum generation step of container 2 (Figure 2); and is
set in the closed position (Figures 1 and 3 to 8) during
the other operations on container 2.

[0049] Filling device 1 further comprises a control unit
60 (only schematically shown in Figures 1 to 8), which is
programmed for measuring a quantity associated to the
level reached by the pourable product that has been filled
inside container 2.

[0050] Preferably, control unit 60 is programmed for
detecting that the pourable product has reached a de-
sired level L (Figures 6 to 8) inside container 2.

[0051] Advantageously, control unit60 is programmed
for measuring a quantity associated to the empty volume
V1, V2 (Figure 5) of container 2, i.e. the volume not-filled
with pourable product, during the filling of container 2.
[0052] Still more precisely, control unit 60 is pro-
grammed for associating to empty volume V1, V2, the
level reached by the pourable product inside container
2, on the basis of the size of the diameter of neck 5 of
container 2.

[0053] Furthermore, control unit 60 is programmed for
associating empty volume V2 to the attainment of desired
level L of pourable product inside container 2 (Figures 6
to 8).

[0054] In the following of the present description, V1
willindicate a general value of empty volume greater than
value V2 and which is reached before that level of pour-
able product inside container 2 equals desired level L, i.
e. when the level of the pourable product inside container
2 is smaller than desired level L.

[0055] Once the filling is completed, empty volume V2
defines a head-space in neck 5 of container 2 (Figures
6 to 8).

[0056] Furthermore, control unit 60 is programmed to

set shutter 15 in the closed position when it has detected
thatthe desired level L has been reached by the pourable
product inside container 2.

[0057] Filling device 1 preferably comprises a flow-me-
ter 80, which is arranged along a duct 81 extending be-
tweentank 13 and opening 12, and is adapted to measure
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the flow Q - and, therefore, the quantity - of pourable
product filled inside container 2, when shutter 15 is in the
open position.

[0058] Preferably, when control unit 60 has set shutter
15 in the open position,:

- volumeV of productfilled inside container 2 is meas-
ured firstly by using flow-meter 80 (Figure 4) by sim-
ply multiplying Q and the time as of the opening of
shutter 15, during a first step of the filling operation;
and

- then, the level reached by the pourable product is
measured by control unit 60 by measuring empty
volume V2 (Figures 5 and 6), during a second step
of the filling operation.

[0059] For example, volume V is measured by flow-
meter 80 up to when it reaches 80% of desired volume
and the level reached is then measured by control unit
60 by measuring empty volume V2, up to when desired
level L is reached.

[0060] In particular, during the first step of filling oper-
ation shown in Figure 4, control unit 60 sets at least one
(22 in the embodiment shown) in the open position, so
as to allow the return of the aeriform - carbon dioxide in
the embodiment shown - escaping from the inner volume
of container 2 inside collector 21.

[0061] Differently, during the second step offilling, con-
trolunit 60 sets both valves 22, 23 in the respective closed
position, so as to prevent the return of the aeriform - car-
bon dioxide in the embodiment shown - escaping from
the inner volume of container 2 inside collector 21 (Fig-
ures 5 and 6).

[0062] Body 10 of filling device 1 comprises a sensor
70, which is configured to generate a signal associated
to the pressure inside empty volume of container 2 and
is functionally connected with control unit 60.

[0063] Preferably, body 10 comprises a fluidic line 71,
which extends between section 27 and discharge collec-
tor 41.

[0064] Sensor 70 is arranged along fluidic line 71.
[0065] In this way, sensor 70 generates a signal asso-
ciated to the pressure inside ducts 24, 25 - and, therefore,
inside the empty volume V2 of container 2 -, when shutter
15 is in the closed position and valves 22, 23 are in re-
spective closed positions.

[0066] In the embodiment shown, sensor 70 is, by a
way of example, a piezo-electric sensor.

[0067] Inthe embodiment shown, filling device 1 com-
prise a single housing (not-shown) which houses sensor
70 and valve 72.

[0068] Furthermore, body 10 comprises a valve 72,
which is arranged along fluidic line 71 and in a position
interposed between sensor 70 and discharge collector
41.

[0069] During the second step of filling, control unit 60
is preferably programmed for selectively moving valve
72, when shutter 15 is in the open position and valves
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22, 23 are in respective closed positions, between:

- an open position (Figures 6), in which it allows the
aeriform to flow from the inner volume of container
2 towards discharge collector 41 along fluidic line
71; and

- aclosed position (Figure 5), in which it prevents the
aeriform from flowing the inner volume of container
2 towards discharge collector 41.

[0070] It is important to stress that fluidic line 71 and
ducts 24, 25 define a single way for the aeriform con-
tained in the empty volume of container 2, when valves
22, 23 are in respective closed positions.

[0071] As aresult, the switch of valve 72 from the open
position to the closed position causes an increase in the
pressure of the aeriform in ducts 24, 25 and empty vol-
ume V2 of container 2, due to the fact that the pourable
product filling container 2 is reducing the volume availa-
ble for the aeriform.

[0072] Likewise, the switch of valve 72 from the closed
position to the open position causes a decrease in the
pressure of the aeriform in ducts 24, 25 and in empty
volume V1, V2 of container 2, due to the fact that the
switch increases the volume available for that aeriform.
[0073] It is important to point out that control unit 60
measures empty volume V1, V2 of container 2 by:

- atfirstmeasuring the sum of volume of empty volume
V1, V2 and the fixed volume of ducts 24, 25; and

- then, by subtracting from that sum, the fixed volume
of ducts 24, 25.

[0074] Preferably, control unit 60 is programmed for
cyclically:

- setting valve 72 in the closed position;

- keeping valve 72 in the closed position for a time
interval At necessary to register, by using sensor 70,
a fixed increase p2-p1 in the pressure in ducts 24,
25 and in the inner volume of container 2; and

- setting valve 72 in the open position, at the end of
time interval At.

[0075] Furthermore, control unit 94 is programmed for
calculating the empty volume on the basis of time interval
At necessary to register fixed increase p2-p1, where:

- pressure p1 corresponds to the minimum value of
pressure detected by sensor 70 with valve 72 in the
open position and immediately after valve 72 has
been set in the closed position (Figure 9); and

- pressure p2, which corresponds to the maximum val-
ue of pressure detected by sensor 70 with valve 72
in the closed position (Figure 9).

[0076] In other words, when valve 72 is in the closed
position, sensor 70 measures an increase from pressure



9 EP 2 949 618 A1 10

p1 to pressure p2 inside fluidic line 71.

[0077] As a matter of fact, the greater is the volume of
ducts 24, 25 and the empty volume, the lower is time
interval At necessary to register fixed increase p2-p1,
higher is the frequency of switching of valve 72 between
the relative open position and closed position.

[0078] Inthe embodimentshown, control unit 60 is pro-
grammed for calculating V2, on the basis of:

- pressure p1 at the beginning of interval time At;

- pressure p2 at the end of interval time At; and

- Qs the flow of pourable product, detected by flow-
meter 80.

[0079] Furthermore, control unit 60 is programmed for
calculating V2, on the basis of the following equation (1):

1 At
V2=%
p2 —pl

[0080] Equation (1) can be justified in the following
way, on the basis of the assumption that the aeriform
contained in ducts 23, 24 and empty volume V2 behaves
as a perfect gas, that the variation of temperature of that
aeriform are neglectable during time interval At, and that
both container 2 and pourable product are not compress-
ible.

[0081] In the above identified conditions, the Boyle’s
law on gas perfect establishes that (2):

p2 V2 =p1xV1

where V1 is the volume of empty space of container 2
when valve 72 is in the open position and at the beginning
of the interval time At.

[0082] Furthermore (3): V2 =V1-Q *At

[0083] By substituting (3) in (2), it follows that (4):

1V1 _ ple(Q*At+V2
y2 =P _ p1=(@ )
p2 p2

[0084] Equation (1) can be obtained by equation (4) in
the following way:

p1,
—xQ*At
plxQ=At
v2 =2 = .
1-p1/p2 p2-pl

[0085] A software product is loaded on control unit 60
which, when executed implements equations (1) to (4).
[0086] With reference to Figure 9, it is shown the var-
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iation of pressure inside fluidic line 71 between values
p1, p2, when valve 72 continually switches between re-
spective open and closed position, with respect to time.
[0087] Figure 9 further shows the variation of time in-
terval At, when the empty volume decreases, and the
operation of shutter 15, which is the open position when
line 101 assumes value 1 and is in the closed position
when line 101 assume value 0.

[0088] Filling device 1 is preferably incorporated in a
filling station 100, which substantially comprises:

- acarousel (not-shown), which is rotatable about an
axis, which is in vertical, in use; and

- a plurality of filling devices 1, which are fitted to a
periphery of the carousel.

[0089] Axes A of filling devices are spaced from and
parallel axis of rotation of carousel.

[0090] Supports 20 are driven in rotation by carousel,
receive relative empty containers 2 atan inlet station (not-
shown), convey relative containers 2 along an arc-
shaped trajectory, and output filled containers 2 at an
outlet station (not-shown).

[0091] In particular, each support 20 is arranged in the
relative rest position at inlet station and at the outlet sta-
tion, and moves from the relative rest position to the low-
ered position and vice-versa along the arc-shaped tra-
jectory.

[0092] Filling station 100 further defines a single tank
13, a single flow-meter 80 and duct 81, and single col-
lectors 41, 51 for all filling devices 1.

[0093] The operation of the filling device 1 will be de-
scribed as of the condition shown in Figure 1, with refer-
encetoonlyonefilling device 1 and to relative container 2.
[0094] Inthiscondition, support20isinthe rest position
and mouth 3 of empty container 2 is spaced along axis
A from opening 14 and body 10.

[0095] Furthermore, control unit 60 sets shutter 15 and
valves 22, 23, 42, 52, 72 in respective closed position.
[0096] Atthis stage, support 20 moves along axis A up
to reach the operative position (Figure 2), in which mouth
3 of container 2 is pressed and in tight-fluid contact with
opening 14 and body 10.

[0097] Control unit 60 sets valve 52 in the open posi-
tion, so as to create a fluidic connection between vacuum
collector 51 and opening 14 and, therefore, between vac-
uum collector 51 and the inner volume of container 2. As
aresult, the vacuum is generated inside the inner volume
of container 2, so as to prevent the risk of oxidation of
the pourable product.

[0098] Then, control unit 60 sets valve 52 in the closed
position and sets valves 22, 23 in the respective open
positions, while keeping shutter 15 in the closed position
(Figure 3).

[0099] Inthisway, the pressurizing gas, carbon dioxide
in the embodiment shown, flows from collector 21 to-
wards ducts 28, 29, 23, 24, opening 14 and mouth 3, up
to reach the inner volume of container 2. As a result, the



11 EP 2 949 618 A1 12

inner volume of container 2 is pressurized to the same
pressure as the pourable product in tank 13.

[0100] Afterwards, control unit 60 sets shutter 15inthe
open position (Figures 4 to 6), so as to fill container 2
with the pourable product.

[0101] The filling of container 2 comprises:

- thefirst step, during which volume V of product filled
inside container 2 is measured by using flow-meter
80 (Figure 4); and

- the second step, during which the level of product
filled inside container 2 is measured by control unit
60 (Figures 5 and 6).

[0102] During the first step, control unit 60 sets at least
one (23) of valves 22, 23 in respective open position and
sets shutter 15 in the open position (Figure 4).

[0103] In this way, the pourable product can flow from
tank 13 to mouth 3 of container 2, thus filling the latter,
while the aeriform - carbon dioxide in the embodiment
shown - in container 2 escapes from container 2 through
mouth 3 and ducts 24, 25 and returns inside collector 21
by one (or both) ducts 28, 29.

[0104] In particular, the pourable product flows along
duct 81, cavity 11 and opening 14. Flow-meter 80 meas-
ures the amount of flow Q of the pourable product along
duct 81.

[0105] By setting one or both valves 22, 23 in respec-
tive open positions, control unit 60 can adjust the filling
speed of container 2.

[0106] During the second step, control unit 60 valves
22, 23 in respective open position, keeps shutter 15 in
the open position, and cyclically move valve 72 between
the open position (Figure 6) and the closed position (Fig-
ure 5).

[0107] In this way, the aeriform - carbon dioxide in the
embodiment shown - escapes from container 2 through
mouth 3 and ducts 24, 25 and is prevented from returning
inside collector 21.

[0108] In the meanwhile, control unit 60 measures
empty volume V1, V2 of container 2, and measures the
level reached by the pourable product inside container 2
on the basis of the measure of the empty volume.
[0109] Ingreaterdetail, controlunit 60 cyclically switch-
es valve 72 between the open position (Figure 5) and the
closed position (Figure 6).

[0110] As a result, sensor 70 detects an increase in
the pressure inside ducts 24, 25 - and, therefore, inside
empty volume V2 -, when valve 72 is in the closed posi-
tion.

[0111] This is due to the fact that the pourable product
entering container 2 is pressing aeriform in a narrower
empty volume.

[0112] Differently, sensor 70 detects a sudden de-
crease in the pressure inside ducts 24, 25 - and, there-
fore, inside empty volume V1, V2, when control unit 60
sets valve 72 in the open position.

[0113] In particular, control unit 60 cyclically:
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- sets valve 72 in the closed position;

- keepsvalve 72 in the closed position for time interval
At, necessary to increase pressure in ducts 24, 25

- and, therefore, inside empty volume - from value p1
to value p2; and

- sets valve 72 in the open position (Figure 5), at the
end of time interval At, so as to connect ducts 23, 24
and empty volume V2 with discharge collector 41.

[0114] As empty volume V1, V2 decreases, time inter-
val At correspondingly decreases and the commutation
frequency of valve 72 correspondingly increases (Figure
9).

[0115] On the basis of time interval At, fixed value of
pressures p1, p2, flow Q registered by flow-meter 80,
control unit 60 measures empty volume V2 (or V1) with
equation (1):

V2 =2t

p2-pl
[0116] Furthermore, control unit 60 measures that de-
siredlevel L has been reached by pourable productinside
container 2, on the basis of the attainment of empty vol-
ume V2 and of the size of the diameter of neck 5.
[0117] When control unit 60 detects that the level of
pourable product that has filled container 2 equals de-
sired value L, it sets shutter 15 in the closed position
(Figure 6) .
[0118] Then, control unit 60 sets valve 42 in the open
position, so as to fluidly connect discharge collector with
opening 14 and the inner volume of container 2 through
fluidic line 40. In this way, the aeriform in container 2 is
discharge, up to when the pressure inside container 2
reaches the environment pressure (Figure 7).
[0119] Then, control unit 60 sets valve 42 in the closed
position and support 20 moves from the operative posi-
tion to the rest position, as shown in Figure 8.

[0120] Filled container 2 is now discharged from sup-
port 20.
[0121] The advantages of filling device 1 and the filling

method according to the present invention will be clear
from the above description.

[0122] In particular, control unit 60 is programmed for
detecting that pourable product has reached desired lev-
el L of filling by measuring empty volume V1, V2 of con-
tainer 2, during the filling of container 2.

[0123] In this way, filling device 1 can fill containers 2
with the desired level L of pourable product, by simply
measuring that empty volume V2 has been reached
therein, and without requiring the presence of an induc-
tive probe, as in the known solutions discussed in the
introductory part of the present description.

[0124] Furthermore, due to the fact that the inductive
probe is no longer necessary to obtain desired level L,
there is no risk that the residues of damaged/exploded
container 2 can break the probe and/or remain between



13 EP 2 949 618 A1 14

probe and body 10, as in the known solution discussed
in the introductory part of the present description.
[0125] Support20 moved along a narrower stroke par-
allel to axis A between the rest position and the operative
position, when compared with the known solutions de-
scribed in the introductory part of the present description.
[0126] Thisisduetothe factthatsupport20isnolonger
required to move away from the probe, when it is ar-
ranged in the rest position.

[0127] Due to the fact that it does not require any in-
ductive probe, filling device 1 requires the same cleaning
device as the filling device that fills plastic containers 2.
[0128] Filling device 1 can also be efficiently used for
filling container 2 with a broader range of desired levels
L than the known filling devices described in the intro-
ductory part of the present description.

[0129] Asamatter of fact, in order to vary desired level
L, it is enough to correspondingly varying the software
loaded in control unit 60, without any need of changing
the inductive probe as in the solutions described in the
introductory part of the present description.

[0130] Filling device 1 is more similar to filling devices
than the known filling devices described in introductory
part of the present description and used for filling plastic
containers 2 with carbonated products other.

[0131] As a result, filling device 1 reduces the manu-
facturing and supplying cost, when compared with those
known solution.

[0132] Finally, flow-meter 80 is efficiently used, during
the first initial step of filling of container 2, for detecting
that a given amount of pourable product has filled con-
tainer 2 (Figure 4).

[0133] During this first step of filling, valve 72 is kept
in the closed position and one (22) of valves (22, 23) is
kept in the open position, so that the aeriform which es-
capes from the inner volume of container 2 returns inside
collector 21.

[0134] Differently, during the second terminal step of
the filling of container 2, control unit 60 sets valves 22,
23 in the closed position and switches valve 72 between
the open position and closed position, so as to measure
that value V2 of empty volume has been reached and,
accordingly, detect that desired level L has been reached
(Figures 5 and 6).

[0135] In this way, on one hand, valve 72 is required
to switch between the open and the closed position only
during the second step of filling, thus correspondingly
increasing the life-time of valve 72.

[0136] On the other hand, the aeriform escapes from
the inner volume of container 2 inside collector 41 - and
is, therefore, not recovered in collector 21 - only during
the second step of filling, thus reducing the consumption
of carbon dioxide.

[0137] Finally,itis apparentthat modifications and var-
iants not departing from the scope of protection of the
claims may be made to device 1 and method disclosed
herein.

[0138] In particular, the first step of the filling cycle of
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container 2 could be not present.

[0139] Furthermore, filling device 1 could use a com-
ponent other than flow-meter 80 to detect flow Q of pour-
able product.

[0140] Moreover, control unit60 could use interval time
At for measuring flow Q.

[0141] Finally, filling device 1 could not comprise valve
72. In that case, control unit 60 would be programmed
for moving one of valves 22, 23 between the respective
open position and the respective closed position and to
leave the other valves 22, 23 in the respective open po-
sition, so that to cyclically increase and reduce the pres-
sure inside ducts 24, 25 and empty volume V1, V2 of
container 2.

Claims

1. A method for contact filling at least one article (2)
with a pourable product, comprising the steps of:

i) arranging a mouth (3) of said article (2) in con-
tact with a filling body (10), which defines a first
fluidic line (11) for said pourable product;

i) filling said article (2), by creating a fluidic con-
nection between said first fluidic line (11) and
said article (2); and

iii) measuring a level (L) reached by said pour-
able product inside said article (2), during said
step ii);

characterized in that said step iii) comprises the
step iv) of measuring a first quantity (V1, V2) asso-
ciated to the empty volume of said article (2);
said step iv) being carried out during step ii).

2. The method of claim 1, characterized in that said
step iv) comprises the step v) of measuring a second
quantity (p1, p2) associated to the pressure inside
said empty volume.

3. The method of claim 2, characterized in that said
step iv) comprises the step vi) of measuring a third
quantity (p2-p1) associated to the temporal variation
of the pressure inside said empty volume.

4. The method of claim 3, characterized in that said
step vi) comprises the step vii) of measuring a fourth
quantity (At) associated to time interval necessary
to obtain a given increase (p2-p1) in the pressure
inside said empty volume, during said step ii).

5. Themethodofany one ofclaim2to 4, characterized
by comprising the steps of:

viii) allowing the escape of an aeriform contained
inside said article (2) along a second fluidic line
(24, 25), during said step ii); and
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ix) measuring said third quantity (p1, p2) along
said second fluidic line (24, 25)

The method of claim 5, when depending on claim 3
or 4, characterized in that said step vi) comprises
the step x) of cyclically interrupting the flow of said
aeriform along said second fluid line (24, 25).

The method of claim 6, characterized in that said
step vi) comprises the steps of:

xi) fluidly isolating said second line (24, 25) from
a collector (21) of said aeriform; and

xii) cyclically connectingin a fluidic way said sec-
ond line (24, 25) with a discharge (41).

The method of any one of the foregoing claims, char-
acterized by comprising a step xiii) of measuring a
fifth quantity (Q) associated to the volume of said
pourable product that hasfilled said article (2), during
a first part of said step ii);

said step iv) being carried out after said step xiii) and
during a second part of said step ii).

Afilling device (1) for contactfilling atleast one article
(2) with a pourable product, comprising:

- a body (10), which defines a first fluidic line
(11) for said pourable product;

- a shutter (15), which can be selectively set in
a first position in which it allows said pourable
product to flow from said fluidic line (11) inside
said article (2) so as to fill said article (2) with
said pourable product, or in a second position,
in which it prevents said pourable product from
flowing from said fluidic line (11) inside said ar-
ticle (2); said article (2) being adapted to be ar-
ranged in contact with said body (10); and

- a control unit (60), which is programmed for
measuring a level (L) reached by said pourable
product inside said article (2), when said shutter
(15) is in said first position;

characterized in that said control unit (60) is pro-
grammed for measuring a first quantity (V1, V2) as-
sociated to the empty volume of said article (2), when
said shutter (15) is in said first position and for meas-
uring said level (L) on the basis of said first quantity
V1, V2).

The filling device of claim 9, characterized by com-
prising a sensor (70), which is configured to generate
a signal associated to a second quantity (p1, p2)
associated tothe pressure inside said empty volume;
said sensor (70) being functionally connected with
said control unit (62);

said control unit (60) being programmed for meas-
uring said first quantity (V1, V2) also on the basis of
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1.

12.

13.

14.

said second quantity (p1, p2).

The filling device of claim 9 or 10, characterized by
comprising a second fluidic line (24, 25), which is
fluidly connectable with the inner volume of said ar-
ticle (2) and is adapted to allow the escape of the
aeriform, when said shutter (15) is in said first posi-
tion;

said sensor (70) being arranged along said second
fluidic line (24, 25).

Thefilling device of claim 11, characterized by com-
prising a first valve (72; 22, 23), which is interposed
along said second line (24, 25) and is selectively
movable between:

- a first position, in which it allows the flow of
said aeriform along said second fluidic line (24,
25); or

- a second position, in which it prevents the flow
of said aeriform along said second fluidic line
(24, 25), so as to cyclically increase and reduce
the pressure along said second fluidic line (24,
25) and said empty volume.

The filling device of claim 12, characterized in that
said first valve (72; 22, 23) is controllable to interrupt
the flow of said aeriform for a time interval (At) nec-
essary to obtain a given increase (p1-p2) in the pres-
sure inside said empty volume;

said control unit (60) being programmed for meas-
uring said first quantity (V1, V2) also on the basis of
said time interval (At).

The filling device of claim 12 or 13, characterized
by comprising:

- a collector (21) for said aeriform;

- at least one second valve (22, 23), which can
be selectively set in a first position in which it
fluidly connects said collector (21) and said sec-
ond fluidic line (24, 25), or in a second position
in which it fluidly isolates said collector (21) and
said second fluidic line (24, 25);

- a discharge (41), which is fluidly connectable
to said article (2), when said shutter (15) is in
said second position and when the said article
(2) is, in use, in contact with said filling body;

- a third fluidic line (71), which extends between
said discharge (41) and said second fluidic line
(24, 25);

said control unit (60) being programmed to set:

- said first valve (72) in said first position;

- said at least one second valve (22, 23) in said
second position; and

- said shutter (15) in said first position, so as to
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convey said aeriform towards said discharge
(41) along said third fluidic line (71), when said
article (2) is, in use, filled with said pourable
product.

15. The filling unit of any one of claims 11 to 14, char-

acterized by comprising:

- a flow sensor (80) adapted to measure a third
quantity (Q) associated to the amount of pour-
able product that has, in use, filled said article
(2), when said shutter (15) is, in use, in said first
position;

said control unit (60) being programmed for meas-
uring the volume of said pourable product that has
filled said article (2), during a first part of the time
interval during which said shutter (15) is, in use, in
said first position;

said control unit (60) being programmed for meas-
uring said first quantity (V1, V2), during a second
part, subsequent to said first part, of the time interval
during which said shutter (15) is, in use, in said first
position;

said control unit (60) being programmed for setting
atleastone second valve (22, 23) in said first position
during first part and in said second position during
said second part.

Amended claims in accordance with Rule 137(2)
EPC.

A method for contact filling at least one article (2)
with a pourable product, comprising the steps of:

i) arranging a mouth (3) of said article (2) in con-
tact with a filling body (10), which defines a first
fluidic line (11) for said pourable product;

i) filling said article (2), by creating a fluidic con-
nection between said first fluidic line (11) and
said article (2);

iii) measuring a level (L) reached by said pour-
able product inside said article (2), during said
step ii);

iv) allowing the escape of an aeriform contained
inside said article (2) along a second fluidic line
(24, 25), during said step ii); and

v) discharging said aeriform from said filled ar-
ticle (2) towards a discharge (41);

said step iii) comprising the step vi) of measuring
a first physical quantity (V1, V2) associated to
the empty volume of said article (2);

said step vi) being carried out during step ii);
characterized by comprising a step vii) of
measuring a fifth physical quantity (Q) associat-
ed to the volume of said pourable product that
has filled said article (2), during a first part of
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said step ii);

said step vi) being carried out after said step vii)
and during a second part of said step ii);

the method further comprising the steps of:
viii) fluidly connecting said collector (21) with
said second fluidic line (24, 25) during said first
part of said step ii) ;

ix) fluidly isolating said collector (21) and said
second fluidic line (24, 25), and fluidly connect-
ing said discharge (41) and said second fluidic
line (24, 25) during said second part of said step

i).

The method of claim 1, characterized in that said
step vi) comprises the step x) of measuring a second
physical quantity (p1, p2) associated to the pressure
inside said empty volume.

The method of claim 2, characterized in that said
step vi) comprises the step xi) of measuring a third
physical quantity (p2-p1) associated to the temporal
variation of the pressure inside said empty volume.

The method of claim 3, characterized in that said
step vi) comprises the step xii) of measuring a fourth
physical quantity (At) associated to time interval nec-
essary to obtain a given increase (p2-p1) in the pres-
sure inside said empty volume, during said step ii).

The method of any one of claim 2to 4, characterized
in that said step vi) comprises the step xiii) of meas-
uring said third physical quantity (p1, p2) along said
second fluidic line (24, 25)

The method of claim 5, when depending on claim 3
or 4, characterized in that said step vi) comprises
the step xiv) of cyclically interrupting the flow of said
aeriform along said second fluid line (24, 25).

The method of claim 6, characterized in that said
step vi) comprises the step of:

xv) cyclically connectingin afluidic way said sec-
ond line (24, 25) with a discharge (41).

Afilling device (1) for contactfilling atleast one article
(2) with a pourable product, comprising:

- a body (10), which defines a first fluidic line
(11) for said pourable product;

- a shutter (15), which can be selectively set in
a first position in which it allows said pourable
product to flow from said first fluidic line (11) in-
side said article (2) so as to fill said article (2)
with said pourable product, or in a second posi-
tion, in which it prevents said pourable product
from flowing from said first fluidic line (11) inside
said article (2); said article (2) being adapted to
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be arranged in contact with said body (10);

- a second fluidic line (24, 25), which is fluidly
connectable with the inner volume of said article
(2) and is adapted to allow the escape of the
aeriform, when said shutter (15) is in said first
position;

- a discharge (41), which is fluidly connectable
to said article (2), when said shutter (15) is in
said second position and when the said article
(2) is, in use, in contact with said filling body (10),
so as to discharge said aeriform from said filled
article (2); and

- a control unit (60), which is programmed for
measuring a level (L) reached by said pourable
product inside said article (2), when said shutter
(15) is in said first position;

said control unit (60) being programmed for meas-
uring a first physical quantity (V1, V2) associated to
the empty volume of said article (2), when said shut-
ter (15) is in said first position and for measuring said
level (L) on the basis of said first physical quantity
V1, V2);

characterized by comprising:

- a collector (21) for said aeriform;

- a flow sensor (80) adapted to measure a third
physical quantity (Q) associated to the amount
of pourable product that has, in use, filled said
article (2), when said shutter (15) is, in use, in
said first position;

- at least one first valve (22, 23), which is inter-
posed along said second fluidic line (24, 25),
and which can be selectively setin afirst position
in whichitfluidly connects said collector (21) and
said second fluidic line (24, 25), or in a second
position in which it fluidly isolates said collector
(21) and said second fluidic line (24, 25);

- a third fluidic line (71), which extends between
said discharge (41) and is selectively connect-
able with said second fluidic line (24, 25);

said control unit (60) being programmed for
measuring the volume of said pourable product
that has filled said article (2), during a first part
ofthe time interval during which said shutter (15)
is, in use, in said first position;

said control unit (60) being programmed for
measuring said first physical quantity (V1, V2),
during a second part, subsequent to said first
part, of the time interval during which said shut-
ter (15) is, in use, in said first position;

said control unit (60) being programmed for set-
ting said first valve (22, 23) in said first position
during first part and in said second position dur-
ing said second part, so as to convey said aer-
iform towards said collector (21) during said first
part and towards said discharge (41) during said
second part.
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The filling device of claim 8, characterized by com-
prising asensor (70), which is configured to generate
a signal associated to a second physical quantity
(p1, p2) associated to the pressure inside said empty
volume;

said sensor (70) being functionally connected with
said control unit (62);

said control unit (60) being programmed for meas-
uring said first physical quantity (V1, V2) also on the
basis of said second physical quantity (p1, p2).

The filling device of claim 8 or 9, characterized in
that said sensor (70) being arranged along said sec-
ond fluidic line (24, 25).

Thefilling device of claim 10, characterized by com-
prising a second valve (72), which is interposed
along said second line (24, 25) and is selectively
movable between:

- a first position, in which it allows the flow of
said aeriform along said second fluidic line (24,
25); or

- a second position, in which it prevents the flow
of said aeriform along said second fluidic line
(24, 25), so as to cyclically increase and reduce
the pressure along said second fluidic line (24,
25) and said empty volume.

The filling device of claim 11, characterized in that
said second valve (72) is controllable to interrupt the
flow of said aeriform for a time interval (At) necessary
to obtain a given increase (p1-p2) in the pressure
inside said empty volume;

said control unit (60) being programmed for meas-
uring said first physical quantity (V1, V2) also on the
basis of said time interval (At).
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