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(54) DEVICE FOR HOT FILLING OF A CONTAINER

(57) Device for hot filling (1) of a container (100),
comprising: a first fluid path (11) ending with a dispensing
nozzle (2); a first valve (3) situated along said first fluid
path (11) and upstream of said dispensing nozzle (2); a
second fluid path (12) branching off from said first fluid
path (11) at said first valve (3); a second valve (4) situated
along said second fluid path (12); a first tank (5) commu-
nicating with said first fluid path (11); sanitisation means
(7) of the dummy bottle type movable at least between
a first position in which they are beneath said dispensing
nozzle (2) and the outlet of said second fluid path (12)
so as to receive the fluids coming from the first fluid path
(11) and form the second fluid path (12), and a second
position in which they are set away from said dispensing
nozzle (2) and are beneath the outlet of said second fluid
path (12); said hot filling device (1) being at least config-
urable in:

- a filling status in which the first tank (5) contains a
food fluid, the sanitisation means (7) are in the second
position, the first valve (3) is open so as to allow the food
fluid coming from the first tank (5) to arrive at the dis-
pensing nozzle (2) and the second valve (4) is closed;

- a sanitisation status in which the first tank (5) con-
tains a sanitisation fluid, the sanitisation means (7) are
in the first position, the first valve (3) is open and the
second valve (4) is open so as to allow the sanitisation
fluid coming from the first tank (5) to arrive at the saniti-
sation means (7) both via the dispensing nozzle (2) and
via the outlet of the second fluid path (12); and

- a recirculation status in which the first tank (5) con-
tains the food fluid, the sanitisation means (7) are in the

second position, the first valve (3) is closed and the sec-
ond valve (4) is open so that the food fluid returns to the
first tank (5) via a closed path passing through the san-
itisation means (7) and a further fluid path (13, 14) de-
veloping from said sanitisation means (7) to said first tank
(5).
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Description

[0001] The present invention relates to a device for hot
filling of a container.
[0002] In this context, hot filling means a process of
filling of containers with a fluid product maintained at a
temperature higher than room temperature, for example
around 75°-100°C.
[0003] Generally, this process can be used in the field
of bottling "sensitive" food products, i.e. products that are
particularly susceptible to bacteriological contamination
and oxidation, such as, for example, isotonic drinks, juic-
es, nectars, soft drinks, teas, milk-based drinks, coffee-
based drinks, etc. for which it becomes fundamental to
avoid, during all phases of packaging, possible microbio-
logical contaminations.
[0004] Maintaining the product and components of the
filling apparatus at high temperatures throughout the en-
tire process makes it possible to obtain an adequate shelf
life, avoiding the need to provide for specific steps of
sterilising the containers and the closures thereof.
[0005] In this context, therefore, it becomes fundamen-
tal to assure the continuity of filling.
[0006] In fact, any interruptions in the process due, for
example, to glitches upstream or downstream, cause un-
desirable dwells of the product to be dispensed, with a
consequent cooling of the latter. As they no longer have
a hot product passing through them, the components of
the apparatus also tend to cool, with a consequent risk
of contamination of the final product. This problem is
sometimes solved by providing a suitable recirculation
path, into which the product is diverted if dispensing to
the container is suddenly interrupted.
[0007] A solution of this type is described in patent US
7243483, wherein, upon an interruption in filling, the fluid
product dispensed from the valve is intercepted by a ded-
icated conduit that conveys it back to the tank containing
the hot product, so it will go into recirculation.
[0008] The main disadvantage of the known solutions
is tied to the increase in structural complexity due to con-
struction of the recirculation path.
[0009] In this context, the technical task at the basis of
the present invention is to propose a device for hot filling
of a container which overcomes the aforementioned
drawbacks of the prior art.
[0010] In particular, it is an object of the present inven-
tion to provide a device for hot filling of a container which
is structurally simpler and less costly than the known so-
lutions.
[0011] The stated technical task and specified objects
are substantially achieved by a device for hot filling of a
container in accordance with the appended claims.
[0012] Additional features and advantages of the
present invention will become more apparent from the
indicative and thus non-limiting description of a preferred,
but non-exclusive, embodiment of a device for hot filling
of a container, as illustrated in the appended drawings,
in which

- figures 1, 2 and 3 illustrate an equal number of dia-
grams of a device for hot filling of a container, ac-
cording to the present invention, respectively in a
filling status, in a sanitisation status and in a recircu-
lation status;

- figure 4 is a sectional view of a part of the device
schematically illustrated in figure 1;

- figure 5 is a sectional view of a part of the device
schematically illustrated in figure 2;

- figure 6 is a sectional view of a part of the device
schematically illustrated in figure 3.

[0013] With reference to the figures, the number 1 in-
dicates a device for hot filling of a container 100, com-
prising:

- a first fluid path 11 ending with a dispensing nozzle 2;
- a first valve 3 situated along the first fluid path 11

and upstream of the dispensing nozzle 2;
- a second fluid path 12 branching off from the first

fluid path 11 at the first valve 3;
- a second valve 4 situated along the second fluid path

12;
- a first tank 5 communicating with the first fluid path

11 ;
- sanitisation means 7 of the dummy bottle type;
- a further fluid path 13, 14 extending from the saniti-

sation means 7 to the first tank 5.

[0014] In particular, the sanitisation means 7 is mova-
ble at least between:

- a first position in which they are beneath the dispens-
ing nozzle 2 and the outlet of the second fluid path
12 so as to receive the fluids coming from the first
fluid path 11 and the second fluid path 12, and

- a second position in which the sanitisation means 7
are set away from the dispensing nozzle 2 and are
beneath the outlet of the second fluid path 12.

[0015] The first tank 5 can contain a food fluid or a
sanitisation fluid, depending on the status of the filling
device 1.
[0016] In the embodiment described and illustrated
here, the sanitisation means 7 comprise a first dummy
bottle recess 71 and a second dummy bottle recess 72
in fluid communication with each other.
[0017] Preferably, the first recess 71 and the second
recess 72 have a substantially circular cross section.
[0018] The further fluid path 13, 14 is preferably made
up of two sections:

- a third fluid path 13 extending from the sanitisation
means 7 to a second tank 6;a fourth fluid path 14
extending from the second tank 6 to the first tank 5.

[0019] In particular, the third fluid path 13 is in fluid
communication with the recesses 71, 72.
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[0020] In an alternative embodiment (not illustrated),
the sanitisation means 7 comprises a single dummy bot-
tle recess dimensioned so as to extend from beneath the
dispensing nozzle 2 to below the outlet of the second
fluid path 12 when the sanitisation means 7 takes on the
first position. Preferably, the single dummy bottle recess
has a substantially ellipsoid cross section.
[0021] In particular, the third fluid path 13 originates
from the dummy bottle recess.
[0022] The device for hot filling 1 can be configured in
at least three operating statuses, namely:

- a filling status
- a sanitisation status
- a recirculation status.

[0023] In the filling status (illustrated in figures 1 and
4), the first tank 5 contains a food fluid (e.g. a beverage)
and the first valve 3 is open so as to allow the food fluid
coming from the first tank 5 to arrive at the dispensing
nozzle 2 (via the first fluid path 11). Positioned under the
dispensing nozzle 2 there is a container 100 to be filled,
which receives, precisely, the food fluid. The container
100 can be in contact with the dispensing nozzle 2 or at
a distance from the latter.
[0024] The sanitisation means 7 are in the second po-
sition, i.e. below the outlet of the second fluid path 12.
Given that in the filling status the second valve 4 is closed,
the food fluid does not arrive in the second fluid path 12
(nor, therefore, at the sanitisation means 7).
[0025] In the sanitisation status (illustrated in figures 2
and 5), the first tank 5 contains a sanitisation fluid. The
first valve 3 is open so as to allow the sanitisation fluid
coming from the first tank 5 to arrive at the dispensing
nozzle 2 (via the first fluid path 11).
[0026] The second valve 4 is open as well, so that the
sanitisation fluid also reaches the second fluid path 12.
[0027] The sanitisation means 7 is in the first position,
i.e. both beneath the dispensing nozzle 2 and below the
outlet of the second fluid path 12. Therefore, the saniti-
sation means 7 receives the sanitisation fluid coming
both from the first fluid path 11 and the second fluid path
12.
[0028] In the embodiment described and illustrated
herein, the third fluid path 13 receives the sanitisation
fluid from the two recesses 71, 72 (in fluid communication
with each other).
[0029] In particular, the first recess 71 is below the dis-
pensing nozzle 2, whereas the second recess 72 is below
the outlet of the second fluid path 12.
[0030] The sanitisation fluid thus arrives at the second
tank 6. In this manner one obtains a complete sanitisation
of the first fluid path 11, the second fluid path 12, the two
recesses 71, 72, the third fluid path 13 and the second
tank 6.
[0031] Analogously, in the variant embodiment (one
recess only), the third fluid path 13 receives the sanitisa-
tion fluid from the sole recess. The sanitisation fluid thus

arrives at the second tank 6. In this manner one obtains
a complete sanitisation of the first fluid path 11, the sec-
ond fluid path 12, the sole recess, the third fluid path 13
and the second tank 6.
[0032] In the recirculation status (illustrated in figures
3 and 6), the first tank 5 contains the food fluid. The first
valve 3 is closed; therefore, the food fluid does not arrive
at the dispensing nozzle 2. The second valve 4, by con-
trast, is open, so the food fluid passes into the second
fluid path 12 and flows into the sanitisation means 7,
which is in the second position.
[0033] In the embodiment described and illustrated
here, the third fluid path 13 receives the food fluid from
the two recesses 71, 72 (in fluid communication with each
other). The food fluid then arrives at the second tank 6.
[0034] The fourth fluid path 14 comprises a pump 8.
[0035] In the recirculation status, the pump 8 is running
in order to convey the food fluid from the second tank 6
to the first tank 5. In this manner, the food fluid circulates
along a closed path that goes from the first tank 5 to the
first fluid path 11 to the second fluid path 12 to the san-
itisation means 7 to the third fluid path 13 to the second
tank 6 to the fourth fluid path 14 (then returning to the
first tank 6).
[0036] Preferably, there are other elements along the
fourth fluid path 14, such as, for example, a heat exchang-
er and a proportional valve (not illustrated).
[0037] The filling device 1 proposed here may be used
in a container filling apparatus comprising a rotating car-
ousel 20 provided with a plurality of filling stations.
[0038] Situated at each filling station there is a device
for hot filling 1 in accordance with the present invention.
[0039] In particular, for each filling device 1, the first
fluid path 11 and the second fluid path 12 are obtained
in the rotating carousel 20.
[0040] The first fluid path 11 has a terminal portion 11a
which extends from the first valve 3 to the dispensing
nozzle 2. The terminal portion 11a is parallel to a terminal
portion 12a of the second fluid path 12, which extends
from the second valve 4 to the outlet of the second fluid
path 12.
[0041] In particular, the first fluid path 11 extends more
externally than the second fluid path 11 within the rotating
carousel 20.
[0042] From the description provided, the features of
the device for hot filling of a container, according to the
present invention, are clear, as are the advantages there-
of.
[0043] In particular, the recirculation of the food fluid
is assured by an already existing closed path, i.e. a path
that does not increase the structural complexity of the
device, as it exploits conduits, valves and other elements
already present. Above all, the recess (or double recess)
for the dummy bottle plays a key role in that it makes it
possible both to perform a traditional sanitisation and to
recirculate the food fluid when undesirable interruptions
occur during the filling process.
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Claims

1. Device for hot filling (1) of a container (100), com-
prising:

a first fluid path (11) ending with a dispensing
nozzle (2);
a first valve (3) situated along said first fluid path
(11) and upstream of said dispensing nozzle (2);
a second fluid path (12) branching off from said
first fluid path (11) at said first valve (3);
a second valve (4) situated along said second
fluid path (12);
a first tank (5) communicating with said first fluid
path (11);
sanitisation means (7) of the dummy bottle type
movable at least between a first position in which
they are beneath said dispensing nozzle (2) and
the outlet of said second fluid path (12) so as to
receive the fluids coming from the first fluid path
(11) and form the second fluid path (12), and a
second position in which they are set away from
said dispensing nozzle (2) and are beneath the
outlet of said second fluid path (12);
said hot filling device (1) being configurable at
least in:

a filling status in which the first tank (5) con-
tains a food fluid, the sanitisation means (7)
are in the second position, the first valve (3)
is open so as to allow the food fluid coming
from the first tank (5) to arrive at the dis-
pensing nozzle (2) and the second valve (4)
is closed;
a sanitisation status in which the first tank
(5) contains a sanitisation fluid, the saniti-
sation means (7) are in the first position, the
first valve (3) is open and the second valve
(4) is open so as to allow the sanitisation
fluid coming from the first tank (5) to arrive
at the sanitisation means (7) both via the
dispensing nozzle (2) and via the outlet of
the second fluid path (12);
a recirculation status in which the first tank
(5) contains the food fluid, the sanitisation
means (7) are in the second position, the
first valve (3) is closed and the second valve
(4) is open so that the food fluid returns to
the first tank (5) via a closed path passing
through the sanitisation means (7) and a fur-
ther fluid path (13, 14) developing from said
sanitisation means (7) to said first tank (5).

2. Device for hot filling (1) according to claim 1, wherein
said sanitisation means (7) comprise a first dummy
bottle recess (71) and a second dummy bottle recess
(72) in fluid communication with each other, said fur-
ther fluid path (13, 14) being in fluid communication

with said recesses (71, 72).

3. Device for hot filling (1) according to claim 2, wherein
both of said dummy bottle recesses (71, 72) have a
substantially circular cross section.

4. Device for hot filling (1) according to claim 1, wherein
said sanitisation means (7) comprise a single dummy
bottle recess dimensioned so as to extend from be-
neath the dispensing nozzle (2) to below the outlet
of the second fluid path (12) when said sanitisation
means (7) take on the first position, said further fluid
path (13, 14) originating from said dummy bottle re-
cess.

5. Device for hot filling (1) according to claim 4, wherein
said dummy bottle recess has a substantially ellip-
soid cross section.

6. Filling apparatus for containers, comprising:

a rotating carousel (20) provided with a plurality
of filling stations;
a plurality of devices for hot filling (1) according
to any one of the preceding claims, each of said
filling devices (1) being situated at one of the
filling stations of the rotating carousel (20).

7. Filling apparatus according to claim 6, wherein the
first fluid path (11) and second fluid path (12) of each
filling device (1) are obtained in said rotating carousel
(20), said first fluid path (11) having an end portion
(11a) extending from the first valve (3) to the dis-
pensing nozzle (2), which is parallel to an end portion
(12a) of the second fluid path (12), which extends
from the second valve (4) to the outlet of the second
fluid path (12).
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