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(54) Device for filling a receptacle and filling machine

(57) A filling device (1) for filling a receptacle (2), com-
prising:
a dispensing nozzle (5) for dispensing the filling fluid;
a first passage (3) for the filling fluid;
a valve (4) formed by a main body (6) and a central portion

(7) mobile with respect to the main body (6), the central
portion (7) having a shaped tip (7a) so as to convey flat
fluids towards the centre of the receptacle (2),
and having a helix (8) to direct carbonated liquids onto
the inner walls of the receptacle (2).
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Description

[0001] The present invention relates to device for filling
a receptacle and a filling machine.
[0002] The reference sector is the bottling of so-called
"sensitive" food products, i.e. products that are particu-
larly sensitive to bacteriological contamination and oxi-
dation, such as, for example, isotonic drinks, juices, nec-
tars, soft drinks, tea, milk-based drinks, coffee-based
drinks, etc., for which it is fundamental to prevent all
microbiological contamination throughout the packaging
stages.
[0003] Packaging lines using aseptic technology are
already known, wherein the different operations take
place in a controlled contamination environment, for
which the bottled products are stored for a prolonged
period of time and have chemical/physical and orga-
noleptic stability even at room temperature.
[0004] In general, an aseptic packaging line envisag-
es:

- sterilisation of the filling product;
- sterilisation of the containers;
- sterilisation of the closures or caps;
- sterilisation of the environment in which the filling

and capping take place and maintenance of the ster-
ile conditions for the entire production period.

[0005] The Applicant has recently developed a system
for producing and filling containers wherein all the
processing units (parisons sterilisation units, forming, fill-
ing and capping units, etc.) are protected by correspond-
ing isolators adapted to define as many controlled con-
tamination environments, while the means for moving
the handling members of the parisons and containers are
located outside the isolators themselves (European pat-
ent EP2279850).
[0006] The invention proposed herein focuses on the
aseptic filling and dosing apparatus for the fluid product.
[0007] In the event of high production rates, the filling
apparatuses have a rotary architecture, with a plurality
of filling taps or valves arranged on the primitive circum-
ference.
[0008] Among the known filling apparatuses, a distinc-
tion must first be made according to the product type:

- filling apparatuses of so-called "flat" products, i.e.
products free from carbon dioxide;

- filling apparatuses of carbonated products, i.e. prod-
ucts containing carbon dioxide.

[0009] Generally, the filling of flat products takes place
keeping the filling valve at a distance from the mouth of
the receptacle so as to avoid any contamination of the
receptacle due to contact with the valve itself, and making
the product flow into the centre of the receptacle ("central"
filling). On the contrary, the filling of carbonated products
almost always takes place by placing the filling valve in

contact with the receptacle. In fact, the filling method for
carbonated products envisages a pressurisation step of
the receptacle performed by hermetically sealing the
mouth by the filling valve.
[0010] On the other hand, the presence of carbon di-
oxide makes carbonated products less sensitive than flat
ones, hence less likely to be contaminated.
[0011] A restriction in the filling of carbonated products
is reducing or preventing the formation of foam. For that
purpose, some known solutions use so-called flow "de-
flection" techniques. For example, deflection may be ob-
tained by deflectors - i.e. protuberances - which force the
flow to open in an umbrella-like fashion, therefore the
product is conveyed onto the inner walls of the recepta-
cle, while the air is evacuated from the centre of the re-
ceptacle itself. The use of deflectors reduces the turbu-
lence of the fluid during filling, hence limiting the produc-
tion of foam.
[0012] The main disadvantage of the deflectors is con-
nected with the format change. To obtain good deflection,
the protuberances or teeth must be positioned at the con-
nection zone between the body of the bottle and the neck.
The location of the deflectors therefore varies according
to the format of the receptacle/bottle.
[0013] Alternatively, deflection may be obtained
through helixes obtained within the filling valve. The he-
lixes, licked by the product, cause its rotation thus creat-
ing a rotational flow that is conveyed onto the inner walls
of the receptacle. The air is also evacuated in this case
from the centre of the receptacle. The use of helixes re-
solves the format change problem.
[0014] In some aseptic bottling lines, both flat products
and carbonated products need to be filled. When chang-
ing from one product type to the other, it is therefore nec-
essary to perform manual operations in order to convert
the tap so as to be able to dispense the desired product.
In order not to compromise the sterility, such operations
are performed using handling gloves, whose use is no-
toriously difficult and therefore more time consuming.
[0015] Furthermore, the components used for convert-
ing the tap are located in a storage area situated within
the sterile environment of the filling machine: in fact, such
components are sterilised before the start of production,
along with the machine itself. Often, the storage area is
difficult to access using the handling gloves, therefore
the intervention operations take rather a long time.
[0016] On the other hand, if it is necessary to intervene
by opening the isolator access door (for example in the
plant according to EP2279850), sterility would be lost,
which would need to be restored at the end of the oper-
ations, with the evident loss of time due to the downtime
of the line. Document EP1411023 proposes "central" fill-
ing both for flat and carbonated products, while the evac-
uation of air takes place through a lateral conduit.
[0017] In this context, the technical task at the basis of
the present invention is proposing a device for filling a
receptacle and a filling machine which overcome the
problems of the prior art cited above.
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[0018] In particular, the object of the present invention
is to provide a device for filling a receptacle which is "uni-
versal", i.e. that can be used to dispense flat and carbon-
ated products without having to perform any manual ad-
aptation interventions.
[0019] Another object of the present invention is to pro-
pose a device for filling a receptacle and a filling machine
that are able to treat flat products and carbonated prod-
ucts without reducing the productivity of the line.
[0020] Another object of the present invention is to pro-
pose a device for filling a receptacle that is compact and
structurally simple.
[0021] The technical task set and the objects specified
are substantially attained by a device for filling a recep-
tacle and a filling machine, comprising the technical char-
acteristics as set out in one or more of the accompanying
claims.
[0022] Further characteristics and advantages of the
present invention will more fully emerge from the non-
limiting description of a preferred but not exclusive em-
bodiment of a device for filling a receptacle and a filling
machine, as illustrated in the accompanying drawings,
in which:

- figures 1 and 2 illustrate a device for filling a recep-
tacle according to the present invention, in two dif-
ferent configurations, in a sectional view.

[0023] With reference to the figures, number 1 indi-
cates a device for filling a receptacle 2, in particular for
sensitive drinks.
[0024] In particular, the receptacle 2 is a bottle having
a tubular body 2a and an externally threaded neck 2b.
[0025] In particular, the receptacle 2 is made of ther-
moplastic material, for example PET. Alternatively, the
receptacle 2 is made of glass.
[0026] The filling device 1 comprises:

- a first passage 3 for the filling fluid;
- a valve 4;
- a dispensing nozzle 5 for dispensing the filling fluid.

[0027] The valve 4 is operatively active on the first pas-
sage 3 in order to establish its selective communication
with the dispensing nozzle 5.
[0028] In particular, the valve 4 is configurable at least
in:

- an open configuration, in which it enables the flow
through the first passage 3 as far as the dispensing
nozzle 5;

- a closed configuration, in which it stops the flow to-
wards the dispensing nozzle 5.

[0029] The valve 4 comprises a main body 6 and a
central portion 7 located at least partially within the main
body 6. Preferably the central portion 7 is coaxial with
the main body 6.

[0030] Preferably, the valve 4 has a prevalently longi-
tudinal extension, therefore both the main body 6 and
the central portion 7 have a prevalently longitudinal ex-
tension.
[0031] Preferably, the valve 4 has an annular seal 11
solidly constrained to the main body 6.
[0032] The central portion 7 has a tip 7a shaped so as
to convey the liquid towards the centre of the receptacle
2. Such a tip 7a is identified here with the expression
"conveyor tip". In particular, the conveyor tip 7a is located
in the proximity of the dispensing nozzle 5.
[0033] Preferably, the conveyor tip 7a is thinner than
the body of the central portion 7.
[0034] Preferably, the conveyor tip 7a is substantially
cone shaped. In particular, the lateral surface of the cone
defined by the conveyor tip 7a has a concave profile, i.e.
it curves inwards with respect to the conveyor tip 7a. In
the embodiments illustrated herein, the conveyor tip 7a
has a rounded end.
[0035] The valve 4 further comprises a deflector mem-
ber 8 solidly constrained to the central portion 7.
[0036] In a first embodiment (not illustrated), the de-
flector member 8 extends along the central portion 7 and
widens in the direction of the conveyor tip 7a.
[0037] For example, the deflector member 8 consists
of an annular protuberance of the central portion 7. In
particular, the annular protuberance 8 and the central
portion 7 are obtained in a single shaped part.
[0038] In a second embodiment, illustrated in figures
1 and 2, the deflector member 8 consists of a helix formed
by one or more spirals. In particular, the helix 8 and the
central portion 7 are obtained by a single shaped part.
Alternatively, the deflector member 8 (for example the
annular protuberance or the helix or any other equivalent
conformations) is assembled solidly on the central por-
tion 7.
[0039] In the central portion 7 a second passage 9 is
obtained for evacuating gas from the receptacle 2 or for
pressurising the receptacle 2 itself.
[0040] Means (not illustrated) are also provided for
moving the central portion 7 with respect to the main body
6.
[0041] Such means move the central portion 7 be-
tween:

- a first configuration in which the central portion 7 is
retracted in the main body 6 and only the conveyor
tip 7a protrudes from the main body 6 to intercept
the filling fluid, while the deflector member 8 remains
completely within the main body 6 (see figure 1).

- a second configuration in which the central portion
7 at least partially projects out from the main body 6
in such a manner that the deflector member 8 pro-
trudes from the main body 6 so as to intercept the
filling fluid to be dispensed (see figure 2).

[0042] For example, the movement means for moving
the central portion 7 are pneumatically or electrically con-
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trolled.
[0043] Preferably, when passing from the first to the
second configuration, the central portion 7 performs a
linear range of travel comprised between 5 mm and 60
mm.
[0044] Preferably, in the proximity of the dispensing
nozzle 5 there is a further seal 10.
[0045] The filling machine (not illustrated) proposed
herein comprises a plurality of filling stations where the
filling devices 1 just described are active. Preferably, the
filling machine is of the rotating carousel type. Alterna-
tively, the filling machine is of the linear type.
[0046] Preferably, the filling machine has a centralised
activation system for activating the movement means of
the central portions 7 and the valves 8. Alternatively, in
each filling station a system is provided intended to ac-
tivate the movement means of the central portion 7 of
the corresponding valve 8.
[0047] The operation of the device for filling a recep-
tacle, according to the present invention, is described
below.
[0048] Above all, the case of flat filling fluid is consid-
ered, i.e. without carbon dioxide.
[0049] Once it reaches the filling station, the receptacle
2 is located below the filling device 1, without coming into
contact therewith. In particular, the mouth 2c of the re-
ceptacle 2 is kept at a pre-fixed distance from the dis-
pensing nozzle 5 above it. Preferably, the pre-fixed dis-
tance is comprised between 5 mm and 40 mm.
[0050] The flat fluid, coming from the supply means of
the known type (not illustrated), descends into the first
passage 3.
[0051] The central portion 7 of the valve 4 is in the first
configuration, therefore:

- only the conveyor tip 7a protrudes from the main
body 6 to intercept the filling fluid;

- the deflector member 8 remains completely within
the main body 6. The valve 4, which is initially in the
closed configuration, is taken into the open configu-
ration therefore it enables the flow through the first
passage 3 as far as the dispensing nozzle 5. For that
purpose, the valve 4 is raised so that the annular
seal 11 disengages the first passage 3 (see figure
1). At the dispensing nozzle 5, the fluid is intercepted
by the conveyor tip 7a of the central portion 7. Due
to its cone shape and, in particular, the concave pro-
file, the fluid is conveyed into the centre of the re-
ceptacle 2. The dosing of the fluid can be performed
by weighing means (for example a load cell), or vol-
umetric means (for example a magnetic flow meter)
of the known type.

[0052] Upon reaching the desired weight or volume,
the valve 4 returns to the closed configuration therefore
it stops the flow towards the dispensing nozzle 5. In par-
ticular, the annular seal 11 engages the first passage 3.
The filled receptacle 2 is then ready to be closed through

a cap.
[0053] Now consider a carbonated filling fluid, i.e. con-
taining carbon dioxide. Once it reaches the filling station,
the receptacle 2 is below the filling device 1. The recep-
tacle 2 is then raised so that the further seal 10 seals the
mouth 2c of the receptacle 2.
[0054] The receptacle 2 is then pressurised with car-
bon dioxide through the second passage 9. At the end
of the pressurisation, the gas inside the receptacle 2 is
at the same pressure as the gas present in the tank con-
taining the carbonated liquid.
[0055] The central portion 7 of the valve 4 is in the
second configuration, therefore the deflector member 8
protrudes from the main body 6 to intercept the filling fluid
to be dispensed.
[0056] Preferably, the movement means for moving
the central portion 7 are activated through the gas present
in the filling fluid tank.
[0057] The valve 4, which is initially in the closed con-
figuration, is taken into the open configuration therefore
it enables the flow through the first passage 3 as far as
the dispensing nozzle 5. For that purpose, the valve 4 is
raised so that the annular seal 11 disengages the first
passage 3 (see figure 2). At the dispensing nozzle 5, the
fluid is intercepted by the deflector member 8.
[0058] In particular, if the deflector member 8 consists
of an annular protuberance, the flow is opened in an um-
brella-like fashion, therefore the fluid is conveyed onto
the inner walls of the receptacle 2. Preferably, to obtain
good deflection in the event of an annular protuberance,
the latter must be located in the proximity of the connec-
tion between the body of the receptacle 2a and the neck
2b. Therefore, the central portion 7 must perform a linear
range of travel comprised between 5 mm and 60 mm in
the passage from the first to the second configuration.
[0059] If the deflector member 8 consists of a helix (see
figures 1 and 2), the fluid is placed in rotation by the helix
itself, therefore a rotational flow is created which is con-
veyed onto the inner walls of the receptacle 2. In fact,
the helix geometry imposes a whirling motion on the fluid
therefore the velocity of the fluid has a tangential com-
ponent which allows its adhesion to the inner walls of the
receptacle 2.
[0060] In this case, it is sufficient for the central portion
7 to perform a linear range of travel comprised between
5 mm and 20 mm in the step from the first to the second
configuration.
[0061] Since, with respect to the path of the fluid, the
deflector member 8 is upstream of the conveyor tip 7a,
the fluid is intercepted by the deflector member 8 - which
directs it towards the inner walls of the receptacle 2 -
before being able to reach the conveyor tip 7a.
[0062] During filling, the gas is evacuated through the
second passage 9.
[0063] The dosing of the fluid can be performed by
weighing means (for example a load cell), or volumetric
means (for example a magnetic flow meter) of the known
type.
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[0064] Upon reaching the desired weight or volume,
the valve 4 returns to the closed configuration therefore
it stops the flow towards the dispensing nozzle 5. In par-
ticular, the annular seal 11 engages the first passage 3.
[0065] At this point, the receptacle 2 is depressurised,
i.e. returned to atmospheric pressure. The receptacle 2
is then lowered with respect to the filling device 1 and is
ready to be closed via a cap.
[0066] The characteristics of the device for filling a re-
ceptacle and the filling machine, according to the present
invention, are clear, as are the advantages.
[0067] In particular, the filling device proposed is uni-
versal, i.e. able to dispense both flat products and car-
bonated products without having to perform any manual
adaptation/conversion intervention.
[0068] This is made possible by the conformation of
the central portion of the valve, which has:

- a conveyor tip, essential for intercepting the flow of
flat products and conveying it centrally into the re-
ceptacle, and

- a deflector member, which is extracted in the filling
of carbonated products, imposing the latter to en-
large the flow towards the inner walls of the recep-
tacle.

[0069] With respect to the path of the fluid, the deflector
member is upstream of the conveyor tip, however:

- when filling with flat products, the deflector member
remains hidden within the valve, therefore it does
not come into contact with the product;

- when filling with carbonated products, the fluid is in-
tercepted by the deflector member - which directs it
towards the inner walls of the receptacle - before
being able to reach the conveyor tip, even if this still
projects out of the valve.

[0070] Furthermore, the sliding assembly of the central
portion with respect to the main body of the valve ensures
that:

- when filling with flat products there is no contact be-
tween the filling device and the receptacle, so as to
prevent the contamination of the latter;

- when filling with carbonated products, the filling de-
vice forms a seal on the receptacle to allow it to be
pressurised.

[0071] The embodiment with a deflector member con-
sisting of a helix is even more advantageous since is it
sufficient to make the central portion only perform a linear
range of travel (maximum 20 mm), regardless of the for-
mat of the receptacle.
[0072] To pass from operation with flat products to op-
eration with carbonated products it is sufficient to move
the central part of the valve, hence preventing manual
interventions with machine downtime. Hence the produc-

tivity of the line is preserved.
[0073] The passage from one type of operation to the
other is therefore automated and does not require either
the use of handling gloves (inconvenient) or the opening
of the isolator access doors.
[0074] Finally, the version with a centralised activation
system for activating the movement means allows the
components of the filling machine to be further reduced.

Claims

1. A device for filling (1) a receptacle (2), comprising:

a dispensing nozzle (5) for dispensing the filling
fluid;
a first passage (3) for the filling fluid;
a valve (4) that is operatively active on said first
passage (3) so as to establish selective commu-
nication thereof with said dispensing nozzle (5),
characterized in that said valve (4) comprises:

a main body (6);
a central portion (7) at least partially situated
inside the main body (6), said central portion
(7) having a tip (7a) shaped in such a man-
ner as to convey the fluid towards the centre
of the receptacle (2), said tip (7a) being lo-
cated in the proximity of said dispensing
nozzle (5);
a deflector member (8) solidly constrained
to said central portion (7);
a second passage (9), afforded in said cen-
tral portion (7), for evacuating gas from the
receptacle (2);
movement means for moving said central
portion (7) between a first configuration,
wherein said central portion (7) is retracted
in said main body (6) so that only said tip
(7a) protrudes from the main body (6) so as
to intercept the filling fluid, said deflector
member (8) remaining completely inside
said main body (6), and a second configu-
ration, wherein said central portion (7) at
least partially projects out from the main
body (6) in such a manner that said deflector
member (8) protrudes from the main body
(6) so as to intercept the filling fluid to be
dispensed,
characterised in that said deflector mem-
ber (8) is located upstream of said tip (7a)
of the central portion (7), with respect to the
course of the fluid in the first passage (3).

2. The filling device (1) according to claim 1, wherein
said tip (7a) of the central portion (7) is substantially
cone-shaped.
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3. The filling device (1) according to claim 2, wherein
the lateral surface of the cone defined by said tip (7a)
has a concave profile, that is, it curves inwards with
respect to said tip (7a).

4. The filling device (1) according to any one of the pre-
ceding claims, wherein said deflector member (8)
extends along said central portion (7) and widens in
the direction of said tip (7a) of the central portion (7).

5. The filling device (1) according to claim 4, wherein
said deflector member (8) consists in an annular pro-
tuberance of the central portion (7).

6. The filling device (1) according to claims 1 to 3,
wherein said deflector member (8) consists in a helix
formed by one or more spirals.

7. The filling device (1) according to any one of the pre-
ceding claims, further comprising a seal (10) placed
in the proximity of said dispensing nozzle (5).

8. The filling device (1) according to any one of the pre-
ceding claims, wherein said central portion (7) has
a linear range of travel comprised between 5 mm
and 60 mm in passing from the first to the second
configuration.

9. A filling machine for filling receptacles (2), compris-
ing a plurality of filling devices (1) according to any
one of the preceding claims.
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