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(57)  The invention relates to a device (4) of filling
receptacles (2) with a pourable product under pressure,
which has a longitudinal axis (C) and comprises: a filling
valve (8), which can be selectively activated for supplying
the pourable product into a respective receptacle (2)
through an opening (9a) of the latter; a sealing member
(21), which has a sealing surface (21a) configured to
co-operate in a fluid-tight manner with an edge (9) of the
opening (9a), and a supporting member (55) configured
to keep the opening (9a) coaxial to the sealing member
(21) at least during activation of the filling valve (8); at
least one of the sealing (21) and supporting (55) mem-
bers is mobile between a sealing position, where it de-
termines fluid-tight contact between the edge (9) and the
sealing surface (21a), and a release position, where it
maintains a certain distance between the edge (9) and
the sealing surface (21a); the filling device (4) further
comprises elastic means that generate on the aforesaid
one of the sealing (21) and the supporting (55) members
a thrust towards the sealing position; the elastic means
have an elastic stiffness that is selectively modifiable ac-
cording to the size/s of the opening (9a) of the receptacle
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Description

[0001] The presentinvention relates to a filling device
for a filling machine configured for filling receptacles, in
particular receptacles made of metal material, such as
cans, with a pourable product at a pressure higher than
atmospheric pressure, for example, a carbonated bev-
erage.

[0002] Filling machines typically used in this sector ba-
sically comprise a carousel rotating about a vertical axis,
a tank containing the pourable product, and a plurality of
filing devices carried peripherally by the carousel, con-
nected to the tank by means of respective circuits or ducts
and conveyed by the carousel along a circular transfer
path.

[0003] In particular, the carousel receives a succes-
sion of empty receptacles from an input starwheel and
conveys the full receptacles towards an output starwheel.
[0004] Each filling device basically comprises a sup-
porting element designed to receive and keep in a vertical
position, underneath the device itself, a respective re-
ceptacle, and a filling valve configured for supplying a
pre-set amount of pourable product into said receptacle,
while the filling device moves along the transfer path due
to the rotary movement imparted by the carousel.
[0005] Typically, filling valves of the known type basi-
cally comprise:

- avertical tubular body, which is fixed to a peripheral
portion of the carousel and defining a vertical flow
channel for feeding the pourable product into a re-
spective receptacle to be filled set underneath the
tubular body itself;

- ashutter that slidably engages the tubular body and
is mobile within the channel so as to enable or pre-
vent the flow of the pourable product into the respec-
tive receptacle; and

- an actuator configured for moving the shutter within
the channel defined by the tubular body.

[0006] In particular, the tubular body has a longitudinal
axis parallel to the axis of the carousel and terminates at
abottom end with an axial discharge opening, which com-
municates fluidically, in use, with an end opening defined
by a top edge of the respective receptacle to be filled.
[0007] The channel defined by the tubular body com-
prises a stretch with constant section, usually cylindrical,
and a stretch with variable section, positioned above the
discharge opening, which narrows in the direction of the
latter down to a section of minimum diameter.

[0008] The shutter is mobile within the channel of the
tubular body between:

- alower closed position, in which the shutter closes,
in a fluid-tight manner, the stretch with variable sec-
tion of the channel so as to interrupt the flow of the
pourable product towards the discharge opening;
and
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- anupperopen position, in which the shutter delimits,
together with the stretch with variable section, an
annular passage communicating with the discharge
opening so as to enable the flow of the pourable prod-
uct towards the end opening of the respective recep-
tacle.

[0009] Generally, known filling valves further comprise
two circuits formed at least in part within the tubular body:

- apressurising/discharging circuit used for pressuris-
ingtherespectivereceptacle up toa pre-set pressure
value higher than the atmospheric pressure value,
before starting effective filling of the receptacle itself,
and moreover for discharging the gas present in the
receptacle during the operation of filling with the
pourable product; and

- adecompression circuit configured for carrying out
a decompression step of the respective receptacle
at the end of the filling.

[0010] In order to ensure correct positioning of the re-
ceptacle on the carousel during the filling operation, the
filling devices of the type described above typically com-
prise:

- aannular sealing sleeve, axially mobile with respect
to the tubular body and configured for co-operating
in a fluid-tight manner with the top edge of the re-
ceptacle to be filled; and

- an actuator configured for controlling the axial dis-
placement of such sleeve.

[0011] In particular, the sealing sleeve is axially mobile
between an upper release position, where it is detached
from the respective receptacle, and a lower sealing po-
sition, where it co-operates in a fluid-tight manner with
the top edge of the receptacle to be filled.

[0012] For this purpose, the sealing sleeve is provided
with an annular gasket mounted at a bottom axial end of
the sleeve itself facing the receptacle, which defines, in
use, an axial abutment for the top edge of the respective
receptacle and is configured for sealing the latter to the
filling valve during the filling process. In this way, the in-
ternal volume of said receptacle is kept in a fluid-tight
condition during said process.

[0013] Moreover, the top edge of the aforesaid recep-
tacle delimits, on the gasket of the sealing sleeve, to-
wards the axis of the receptacle itself, an annular working
surface having a radial extension proportional to the di-
ameter of the end opening of the aforesaid receptacle.
In use, the pressure present in the receptacle during the
steps of pressurization and filling is exerted on the work-
ing surface.

[0014] Generally, the actuator that controls the axial
displacement of the sealing sleeve comprises a mobile
member set in a position axially corresponding to the top
axial portion of the filling device and mechanically con-
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nected to the sealing sleeve so that an axial movement
of the mobile member there corresponds to an axial
movement of the sealing sleeve. In particular, the actu-
ator comprises a helical spring configured for exerting a
downward force on the mobile member. This force con-
sequently acts on the sealing sleeve so as to determine
an axial movement of the latter towards its own sealing
position. In this way, the gasket of the sleeve can bear,
in a fluid-tight manner, upon the top edge of the recep-
tacle to be filled.

[0015] In practice, the helical spring pre-loads the mo-
bile member with the aforesaid force and hence pushes
the sealing sleeve, integral with the mobile member, on
the top edge of the receptacle to be filled.

[0016] Once filling is completed, the sealing sleeve is
again displaced towards its own release position. To per-
form this displacement, the filling device further compris-
es a cam-follower roller integral with the mobile member
and configured to co-operate with a fixed cam, mounted
on the peripheral portion of the carousel and extending
through a certain angle about the axis of the latter. In
practice, the roller rolls on the cam cyclically through the
aforesaid angle, at each turn of the carousel about its
own axis.

[0017] Considering the direction of rotation of the car-
ousel, the cam has:

- a release portion, which has an increasing height
with respect to the axis of the carousel and hence
defines an ascending ramp for the roller;

- acentral portion with constant height with respect to
the axis of the carousel; and

- an attack portion, that has a decreasing height with
respect to the above axis and hence defines a de-
scending ramp for the roller.

[0018] In detail, the roller is configured for moving the
mobile member axially when it co-operates with the re-
lease or attack portions.

[0019] Specifically, when the roller co-operates with
the release portion of the cam, the downward force ex-
erted by the helical spring is overcome, and the mobile
member, being integral with the roller, is displaced up-
wards, driven by the corresponding movement of the roll-
er itself along the ascending ramp of the release portion.
Consequently, the sealing sleeve, being integral with the
mobile member, is displaced upwards into its own re-
lease position.

[0020] When the roller co-operates with the attack por-
tion of the cam, the mobile member is gradually displaced
downwards, following the force of the helical spring, and
the sealing sleeve is consequently displaced towards its
own sealing position.

[0021] Whentheroller co-operates with the central por-
tion of the cam, the sealing sleeve is held in the release
position, and a change of the receptacle is performed:
the filled receptacle is conveyed towards the output star-
wheel and a new receptacle to be filled is positioned un-
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derneath the filling device.

[0022] The operation is repeated cyclically by each fill-
ing device of the filling machine present in the carousel.
[0023] The applicant has observed that, during the
pressurising and filling steps, the sealing sleeve is sub-
ject to a certain pressure exerted by the pressurising gas
on the aforesaid working surface, within the receptacle,
and on the opposite surface of the sleeveitself. This pres-
sure generates two opposed forces on the aforesaid sur-
faces: a first force directed downwards, which pushes
the sealing sleeve towards the receptacle, and a second
upward force, opposed to the first force.

[0024] In particular, the intensity of the second force is
proportional to the extension of the working surface,
which increases as the inner diameter of the receptacle
to be filled increases.

[0025] Consequently, in the case where a change of
format of the receptacles is to be performed, i.e. in the
case where receptacles of larger diameter are to be filled,
there is required a force of greater intensity applied by
the actuator on the sealing sleeve that will be able to
oppose the (upward) resultant of the forces generated
on the sleeve by the gas under pressure present inside
the receptacle and is adapted to guarantee fluid-tight fill-
ing for each type of receptacle to be filled.

[0026] Consequently,itis necessary toreplace atleast
the helical spring with one that will apply a stronger force
on the mobile member, leading to burdensome and long
disassembly and assembly operations.

[0027] Itis therefore an object of the present invention
to provide a filling device which is designed to fulfill at
least one of the above-mentioned drawbacks in a
straightforward and low-cost manner.

[0028] This object is achieved by a filling device as
claimed in claim 1.

[0029] Forabetter understanding of the presentinven-
tion, a preferred non-limiting embodiment thereof is de-
scribed in what follows, purely by way of example and
with the aid of the attached drawings, wherein:

- Figure 1is a schematic side view, partially sectioned
and with parts removed for clarity, of afilling machine
provided with a plurality of filling devices obtained
according to the teachings of the present invention;

- Figure 2 is a perspective view, with parts removed
for clarity, of a filling device of the filling machine of
Figure 1, taken individually;

- Figure 3 is a larger-scale axial cross section, with
parts removed for clarity, of the filling device of Figure
2

- Figures 4a, 4b, and 4c illustrate the filling device ac-
cording to the invention, in an axial cross-sectional
view similar to that of Figure 3, during different and
successive operating conditions, in which it co-op-
erates with parts of the filling machine of Figure 1
represented schematically; and

- Figure 5 illustrates a larger-scale perspective view
of a detail of the filling machine of Figure 1.
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[0030] With reference to Figure 1, number 1 indicates
as awhole afilling machine configured for filling a plurality
of receptacles 2 with a pourable product at a pressure
value higher than atmospheric pressure. In particular,
the receptacles 2 are made of metallic material, and the
pourable product is a liquid with the addition of gas under
pressure, for example a carbonated beverage.

[0031] The machine 1 comprises a rotary conveyor,
preferably a carousel 3, configured for turning about a
vertical axis A, and a tank 5 containing the pourable prod-
uct under pressure and positioned peripherally with re-
spect to the carousel 3 itself.

[0032] Preferably, the carousel 3 receives a succes-
sion of empty receptacles 2 from an input starwheel (not
illustrated), and directs the full receptacles 2 towards an
output starwheel (not illustrated either).

[0033] The carousel 3 carries in cantilever manner, at
aperipheral portion 3a thereof, a plurality of filling devices
4 configured for filling respective receptacles 2 up to a
pre-set level during the rotation of the carousel 3 about
the axis A.

[0034] Thefilling devices 4 are hence conveyed by the
carousel 3 along a circular transfer path in respective
positions at equal radially equidistant about the axis A.
[0035] In particular, each filling device 4 is fluidically
connected to the tank 5 by means of a circuit 6 configured
for conveying the pourable product from the tank 5 to the
filling device 4.

[0036] According to a preferred embodiment of the in-
vention, each receptacle 2 is defined by a substantially
cylindrical can, which has a longitudinal axis B and is fed,
in a vertical position, by the carousel 3. In particular, each
receptacle 2 is fed by the carousel 3 with its own axis B
parallel to the axis A of the carousel 3 itself and in a lower
position with respect to the corresponding filling device 4.
[0037] In greater detail (Figures 3 and 4a-4c), each
receptacle 2 has a body 7 coaxial with axis B and delim-
ited at the top by an annular edge 9, which delimits a
circular end opening 9a of the receptacle 2 itself.
[0038] With reference to Figures 3 and 4a-4c, each
filling device 4 further comprises a filling valve 8, which
can be selectively activated for controlling outflow of the
pourable product into a respective receptacle 2 to be
filled. In this configuration, the edge 9 of the receptacle
2 is set in contact with the filling valve 8 itself so as to
receive from the latter the pourable productin a fluid-tight
condition.

[0039] Hence, each filling device 4 is configured for
carrying out a so-called contact filling operation, where
the respective receptacle 2 is supported in fluid-tight con-
tact against the corresponding filling valve 8.

[0040] The above filling valve 8 basically comprises:

- a vertical tubular body 11, which is fixed to the pe-
ripheral portion 3a of the carousel 3, has a longitu-
dinal axis C, parallel to the axis A of the carousel 3
itself, and defines a central flow channel 12 config-
ured to feed the pourable product to the respective
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receptacle 2;

- ashutter 13, which slidably engages the tubular body
11 andis mobile within the channel 12 so asto enable
or prevent the outflow of the pourable product into
the respective receptacle 2 to be filled; and

- an actuator 30 designed to move the shutter within
the channel 12.

[0041] In particular, the tubular body 11 has a top end
portion 14, an intermediate portion 17 provided with a
transverse inlet opening 15 configured for receiving the
pourable product from the tank 5 through the circuit 6,
and a bottom end portion 16 terminating with an axial
outlet opening 18 configured for supplying the pourable
product into the respective receptacle 2.

[0042] With reference to the preferred embodiment il-
lustrated in the attached figures, the channel 12 compris-
es, at the bottom end portion 16 of the tubular body 11,
a portion 22 with variable section, which defines the ter-
minal part of the channel 12 itself.

[0043] In particular, the portion 22 comprises two frus-
toconical stretches 23, 24. The stretch 23 is positioned
upstream of the stretch 24 with respect to the direction
of feed of the pourable product into the channel 12; i.e.
itis setin a higher position with respect to the stretch 24,
and has a cross section that tapers towards the latter;
the stretch 24 has, instead, a diameter increasing from
the stretch 23 to the outlet opening 18. The two stretches
23, 24 define a narrow section 25 between them.
[0044] As may be seen in Figure 3 and in Figures 4a-
4c, the shutter 13 is mounted coaxially within the channel
12 of the tubular body 11.

[0045] In particular, the shutter 13 comprises an exter-
nally cylindrical top portion 26, a bottom portion 27, hav-
ing a diameter larger than the diameter of the top portion
26 and extending axially from the latter in the direction
of the outlet opening 18, and a shaped terminal portion
27a, configured for co-operating with the portion of the
tubular body 11 that defines the portion 22 with variable
section of the channel 12.

[0046] Inparticular,theterminal portion27ais provided
with a sealing ring 28, preferably an O-ring made of elas-
tomeric material, configured for co-operating selectively
in a fluid-tight manner with the narrow section 25 of the
channel 12 so as to prevent the outflow of the pourable
product into the outlet opening 18 and, hence, into the
receptacle 2 to be filled.

[0047] For this purpose, the shutter 13 is mobile within
the channel 12 of the tubular body 11 between:

- a lower closed position (Figures 3, 4a, and 4c), in
which the shutter 13 closes the narrow section 25 of
the channel 12, in afluid-tight manner, via the sealing
ring 28, interrupting the outflow of the pourable prod-
uct into the respective receptacle 2; and

- anupperopen position (Figure 4b), in which the shut-
ter 13 delimits with the narrow section of the channel
12 an annular passage communicating fluidically
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with the outlet opening 18 so as to enable the outflow
of the pourable product into the respective recepta-
cle 2 to be filled.

[0048] The movement of the shutter 13 from the closed
position to the open position is obtained via the actuator
30, the latter preferably being a fluid actuator, for example
a pneumatic piston coupled to the shutter 13 in a known
way not described in detail.

[0049] Alternatively, the movement of the shutter 13
could be obtained by means of a mechanical or electro-
magnetic actuator.

[0050] As illustrated in Figure 5, each filling device 4
further comprises a supporting element 55 (only one of
which is illustrated in Figure 5) designed to receive and
keep a respective receptacle 2 in a vertical position. In
particular, the latter is kept in a lower position with respect
to the filling device 4 and coaxial with the axis C at least
during activation of the filling valve 8.

[0051] With reference to Figures 1, 3, and 4a-4c, the
machine 1 further comprises:

- apressurising/discharging circuit 31 configured both
for pressurising the respective receptacle 2 at a pre-
set pressure value higher than the value of atmos-
pheric pressure before starting effective filling, and
for expelling the gas present in the receptacle 2 dur-
ing the filling operation; and

- a decompression circuit 32 configured for carrying
out a decompression step of the respective recep-
tacle 2 by causing exit of gas, once filling is complet-
ed.

[0052] In particular, the pressurising/discharging cir-
cuit 31 comprises, for each filling device 4, a duct 33 that
fluidically connects the internal environment of the re-
spective receptacle 2 to an annular chamber 34 of the
pressurising/discharging circuit 31 itself, which is provid-
ed in the carousel 3 and contains a gas under pressure,
for example carbon dioxide. The duct 33 further compris-
es aflow-control valve 35, preferably of a pneumatic type,
configured for enabling or preventing flow of the gas un-
der pressure from or towards the chamber 32.

[0053] The decompression circuit 32 comprises, for
each filling device 4, a duct 36 that fluidically connects
the internal environment of the respective receptacle 2
to an annular chamber 37 provided in the carousel 3. The
chamber 37 is kept at a pressure lower than the pressure
inside the receptacle 2 at the end of filling and can in turn
be connected to the external environment at atmospheric
pressure in a known way not described in detail. The duct
36 further comprises a flow-control valve 38, preferably
of a pneumatic type, configured for selectively opening
or closing the fluidic communication between the cham-
ber 37 and the duct 36.

[0054] In order to ensure proper positioning of the re-
ceptacles 2 during the filling operation, each filling device
4 comprises a sealing sleeve 19 axially slidable, in use,
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through a purposely provided annular seat 20 provided
in the end portion 16 of the tubular body 11.

[0055] In particular, the sleeve 19 is axially slidable
through the seat 20 between a upper release position,
where it is at a certain distance from the edge 9 of the
respective receptacle 2 and is located at least partially
within the seat 20, and a lower sealing position, where it
is almost totally extracted from the seat 20 itself and co-
operates, in use, in a fluid-tight manner with the edge 9
of the respective receptacle 2.

[0056] For this purpose, the sleeve 19 comprises, at
an axial end thereof facing, in use, the receptacle 2, an
annular gasket 21, which has a sealing surface 21a that
defines, in use, an axial abutment for the edge 9 of the
respective receptacle 2. In particular, the sealing surface
21a co-operates, in use, in a fluid-tight manner with the
edge 9 during the filling process. In this way, the internal
volume of the body 7 of the aforesaid receptacle 2 is
maintained in fluid-tight conditions throughout this proc-
ess.

[0057] According to animportant aspect of the present
invention, each filling device 4 further comprises elastic
means, in particular a gas spring 56, which have an elas-
tic stiffness that can be selectively modified according to
the diameter of the opening 9a delimited by the edge 9
of the respective receptacle 2.

[0058] In particular, as may be seen in Figures 3 and
4a-4c, the gas spring 56 comprises a mobile member,
preferably a plunger 40 that is axially slidable, in use,
within an axial compartment 39 provided at the top end
portion 14 of the tubular body 11.

[0059] In greater detail, the plunger 40 delimits, on one
side of the compartment 39, a sealed top chamber 41,
configured to be filled with a gas, for example air, at a
pre-set pressure value PO that can be modified according
to the diameter of the opening 9a of the respective re-
ceptacle 2.

[0060] Hence, said pressure value PO defines the elas-
tic stiffness of the gas spring 56.

[0061] The top chamber 41 is configured for being se-
lectively filled at different pressure values proportional to
the diameter of the opening 9a of receptacles 2 of differ-
ent format and/or size.

[0062] The plunger 40 moreover delimits, on the side
of the compartment 39 axially opposite to that of the top
chamber 41, a sealed bottom chamber 42 configured for
being selectively filled/emptied with/from the aforesaid
gas at the same pressure value PO.

[0063] In practice, the plunger 40 divides, in a fluid-
tight manner, the compartment 39 into the top chamber
41 and the bottom chamber 42.

[0064] Preferably, the gas under pressure accesses
the chambers 41 and 42 by means of valve elements, in
a known manner not described in detail.

[0065] The plunger40 comprises a top surface 43, fac-
ing the top chamber 41, and a bottom surface 44, facing
the bottom chamber42. The gas under pressure present,
in use, in these chambers 41 and 42 interacts with the



9 EP 3 498 657 A1 10

aforesaid surfaces 43 and 44 so as to push the plunger
40 and cause axial sliding thereof within the compartment
39.

[0066] In practice, the gas under pressure generates
a first force on the top surface 43, which in use, pushes
the plunger 40 along the axis C in the direction of the
respective receptacle 2 to be filled, and a second force,
opposed to the first, on the bottom surface 44, which in
use, pushes the plunger 40 along the axis C in the op-
posite direction with respect to the respective receptacle
2.

[0067] The plunger 40 is likewise configured for con-
trolling the axial sliding of the sleeve 19 that carries the
annular gasket 21 between the aforesaid sealing and re-
lease positions. For this purpose, the sleeve 19 is con-
nected to the plunger 40 by means of two rigid axial bars
45, which are located on the outside of the tubular body
11 on diametrally opposite sides, as partially illustrated
in Figure 2. In greater detail, each bar 45 is connected,
at an axial end thereof, to a stem 46 axially projecting
from the plunger 40 and, at the opposite axial end, to an
annular plate 47 fixed to the sleeve 19.

[0068] In this way, corresponding to an axial displace-
ment of the plunger 40 is an axial displacement of the
sleeve 19 and, hence, of the annular gasket 21 between
the sealing and release positions.

[0069] More specifically, when the bottom chamber 42
is emptied from the gas under pressure, the force acting
on the bottom surface 44 decreases progressively, and
the plunger 40 can slide within the compartment 39 down-
wards, as a result of the force acting on the top surface
43, generated by the gas under pressure constantly
presentin the top chamber 41. Consequently, the sleeve
19, connected to the plunger 40 via the bars 45, slides
within the seat 20 towards the sealing position. The seal-
ing surface 21a of the annular gasket 21 can in this way
co-operate with the edge 9 of the respective receptacle 2.
[0070] Instead, when the bottom chamber 42 is filled
with the gas under pressure, the force acting on the bot-
tom surface 44 increases progressively, opposing the
force acting on the top surface 43, and the plunger 40
can slide within the compartment 39 upwards. Conse-
quently, the sleeve 19 slides in the seat 20 towards the
release position, and the sealing surface 21a of the an-
nular gasket 21 moves away from the top edge 9 of the
respective receptacle 2.

[0071] Asillustrated in Figures 4a-4c, when the sleeve
19is set in the sealing position, the edge 9 of the respec-
tive receptacle 2 delimits, on the sealing surface 21a of
the annular gasket 21 towards the axis B, an annular
working surface 48. This working surface 48 has a radial
extension proportional to the diameter of the opening 9a
of the respective receptacle 2 and is lapped, in use, by
the aforesaid gas under pressure used for pressurising
the internal environment of the receptacle 2 itself during
the pressurising step.

[0072] The gas hence exerts on the working surface
48 of the annular gasket 21 a force in the direction of the
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compartment 39, which is thus transmitted to the sleeve
19; this force is all the higher, the greater the extension
of the working surface 48 itself and, hence, the greater
the diameter of the opening 9a of the receptacle 2.
[0073] Consequently, as the diameter of the openings
9a of the receptacles 2 processed by the machine 1 var-
ies, the sleeve 19 will have to oppose a different force
(stronger as the diameter of the openings 9a increases)
to reach the sealing position and co-operate in a fluid-
tight manner with the respective edge 9 of the aforesaid
receptacles 2.

[0074] The foregoing can be obtained by filling the top
chamber 41, prior to the filling operation, with a gas ata
pressure value P1 higher than the pressure value PO,
proportional to the diameter of the opening 9a of the re-
spective receptacle 2. There will thus be aforce of greater
intensity generated by the new gas under pressure on
the top surface 43 of the plunger 40 and transmitted, by
means of the bars 45, to the sleeve 19, that will be able
to oppose the aforesaid force generated by the pressu-
rising gas and applied to the working surface 48 delimited
on the annular gasket 21.

[0075] As can be seen in the attached figures, each
filling device 4 further comprises a cam-follower roller 50,
which is mounted on the stem 46 of the plunger 40, pref-
erably by means of a bar 49 radially projecting from the
latter, and co-operates, in use, with a fixed cam 51,
mounted on the carousel 3 and extending circumferen-
tially on the peripheral portion 3a through a certain angle
about the axis A.

[0076] In particular, the roller 50 is configured for co-
operating with the cam 51 in order to ensure a gradual
downward displacement of the plunger 40 within the com-
partment 39 and, consequently, of the sleeve 19 from
the release position towards the sealing position.
[0077] Considering the direction of rotation of the car-
ousel 3, the cam 51 has (Figures 5 and 6):

- arelease portion 52, which has an increasing height
with respect to the axis A and hence defines an as-
cending ramp for the roller 50;

- acentral portion 53 with constant height with respect
to the axis A; and

- an attack portion 54, which has a decreasing height
with respect to the axis A itself and hence defines a
descending ramp for the roller 50.

[0078] More specifically, in normal operating condi-
tions, each roller 50 co-operates only with the attack por-
tion 54 in order to ensure a gradual descent of the re-
spective plunger 40 when this slides axially downwards
within the respective compartment 39 following upon exit
of the gas under pressure from the bottom chamber 42.
In this way, the sleeve 19 can slide gradually from the
release position towards the sealing position, and the
annular gasket 21 can come into contact with the edge
9 of the respective receptacle 2 delicately, preventing
sharp displacements that could cause crushing of the
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body 7 of the receptacle 2 itself.

[0079] In normal operating conditions, each roller 50
does not co-operate in contact with the release portion
52 and the central portion 53 and, hence, the upward
end-of-travel position of the roller 50 and the release po-
sition of the sleeve 19 are designed so that there will be
a certain non-zero distance between the roller 50 itself
and the release portion 52 and the central portion 53 of
the cam 51.

[0080] Consequently, the aforesaid release portion 52
and central portion 53 of the cam 51 basically perform a
safety function: they are configured to move the roller 50,
and hence the plunger 40 and the sleeve 19, upwards in
the case in which these remain blocked downwards in
the event of anomalous operating conditions. In the latter
case, the roller 50, and hence the plunger 40 and the
sleeve 19, do not reach the respective upward end-of-
travel position (for example, the release position for the
sleeve 19).

[0081] In addition, the release portion 52 presents a
slight slope and a length greater than the slope and the
length of the attack portion 54, in order to guide the roller
50 to perform the displacement upwards, preventing any
sharp movements that might cause impact. The more
accentuated slope and smaller length of the attack por-
tion 54 as compared to those of the release portion 52
derive from the need for rapidly providing a support for
the receptacle 2 to be filled, once it has entered the car-
ousel 3 via the input starwheel.

[0082] The operation of the filling machine 1 according
to the present invention will be described in what follows
with reference to a single filling device 4 carried by the
carousel 3 and to a single receptacle 2 to be filled.
[0083] In particular, Figures 4a to 4c illustrate the op-
eration of the filling machine 1 during three successive
operating conditions.

[0084] In detail, as illustrated in Figure 4a, the recep-
tacle 2 to be filled is fed by the carousel 3 in a lower
position with respect to the filling device 4 and is posi-
tioned so as to be set with the edge 9 of the body 7 bearing
upon the annular gasket 21 of the tubular body 11. For
this purpose, the plunger 40 controls, by causing exit of
the gas under pressure from the bottom chamber 42,
displacement of the sleeve 19 from the release position
to the sealing position. This displacement occurs gradu-
ally thanks to the interaction of the roller 50 with the attack
portion 54 of the cam 51. Once fluid-tight contact between
the receptacle 2 and the tubular body 11 has been en-
sured, the valve 35 is opened to start the pressurising
step: the gas under pressure contained in the chamber
34 flows along the pressurising/discharging circuit 31,
into the receptacle 2, until the pressure inside the latter
reaches the value of the pressure of the tank 5 that con-
tains the pourable product to be poured into the recep-
tacle 2 itself.

[0085] Once this step is completed, as illustrated in
Figure 4b, the shutter 13 is displaced, via the actuator
30, from the closed position to the open position. The
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pourable product can hence flow into the channel 12,
through the outlet opening 18 and, then, into the recep-
tacle 2. At the same time, the gas contained in the re-
ceptacle 2 is expelled via the pressurising/discharging
circuit 31.

[0086] Oncefillingis completed, asillustrated in Figure
4c, the shutter 13 is displaced into the closed position by
means of the actuator 30, and the valve 35 is closed.
[0087] At this point, the valve 38 is opened to start the
decompression step: the receptacle 2 is depressurized
by causing the gas contained in the top part of the body
7 to flow out along the decompression circuit 32, towards
the chamber 37.

[0088] Oncethe decompression step is completed, the
plunger 40 controls, by filling the bottom chamber 42 with
the gas under pressure, displacement of the sleeve 19
from the sealing position to the release position (Figure
3). Conveniently, filling of the bottom chamber 42 occurs
before the roller 50 reaches the release portion 52 of the
cam 51, so as to prevent, in normal operating conditions,
any undesirable contact of the roller 50 with the aforesaid
portion 52. At this point, as long as the roller 50 passes
over the central portion 53, the full receptacle 2 is con-
veyed towards the output starwheel, and a new empty
receptacle 2 is positioned underneath the filling valve 8.
[0089] In the case where anomalous operating condi-
tions were to arise, on account of which the plunger 40
and, hence, the sleeve 19 were to remain blocked down-
wards, the roller 50 would come into contact with the
release portion 52, which would determine an upward
movement of the roller 50 itself. Consequently, the sleeve
19 would be displaced upwards as far as an intermediate
position between the release position and the sealing
position. At this point, the roller would co-operate with
the central portion 53, and the receptacle 2, forcibly sep-
arated from the annular gasket 21, would be conveyed
towards the output starwheel, and the filling machine 1
would be stopped in order to check for possible problems.
[0090] Itis clear that what has been described above
applies in the same way to each filling device 4 and to
each receptacle 2 to be filled.

[0091] The advantages of filling device 4 according to
the present invention will be clear from the foregoing de-
scription.

[0092] In particular, the filling device 4 makes it possi-
ble to handle receptacles 2 of different formats and/or
dimensions without any need to replace the elastic
means acting on the sleeve 19. In practice, in the case
of a change of format of the receptacles 2, it is sufficient
to fill the top chamber 41 of the compartment 39 with a
gas at a pressure value correlated to the diameter of the
opening 9a of the new receptacle 2.

[0093] Itis clear that modifications and variations may
be made to the filling device 4 described and illustrated
herein, without thereby departing from the scope of pro-
tection defined by the claims.

[0094] In particular, the opening 9a of the receptacle
2 could have a non-circular shape, for example elliptical,
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and, hence, the elastic stiffness of the gas spring 56 could
be selectively modified according to the dimensions of
the opening 9a itself.

pressure value, so as to determine said displace-
ment of said mobile member (40) within said com-
partment (39).

5 4. Thedevice according to claim 3, wherein said mobile
Claims member (40) is connected to said one of said sealing
member (21) and said supporting member (55) by
A device (4) of filling receptacles (2) with a pourable means of at least one rigid element (45), in such a
product under pressure; said filling device (4) having way that to a said displacement of said mobile mem-

10

a longitudinal axis (C) and comprising: a filling valve
(8), which can be selectively activated for supplying
said pourable product into a respective receptacle
(2) through an opening (9a) of the latter; a sealing
member (21), which has a sealing surface (21a) con-

ber (40) within said compartment (39) there corre-
sponds a displacement of said one of said sealing
member (21) and said supporting member (55) .

The device according to Claim 4, wherein said mo-

figured to co-operate, in use, in a fluid-tight manner 75 bile member (40) comprises a first surface (43), fac-
with an edge (9) of said opening (9a), and a support- ing said chamber (41), and a second surface (44),
ing member (55) configured to keep said opening facing said further chamber (42); said gas contained
(9a) coaxial to said sealing member (21) atleast dur- in said chamber (41) at said pressure value (PO0) in-
ing activation of said filling valve (8); teracting, in use, with said first surface (43) so as to
wherein at least one of said sealing member (21) 20 push said one of said sealing member (21) and said
and said supporting member (55) is mobile, in use, supporting member (55) towards said sealing posi-
between: tion; said gas contained in said further chamber (42)
at said pressure value (P0) interacting, in use, with
- a sealing position, where it determines fluid- said second surface (44) so as to push said one of
tight contactbetween said edge (9) of said open- 25 said sealing member (21) and said supporting mem-
ing (9a) and said sealing surface (21a); and ber (55) towards said release position.
- arelease position, where it maintains a certain
distance between said edge (9) of said opening The device according to claim 4 or 5, wherein said
(9a) and said sealing surface (21a); mobile member (40) moves, in use, said one of said
30 sealing member (21) and said supporting member
said filing device (4) further comprising elastic (55) towards said sealing position, when said further
means generating on said one of said sealing mem- chamber (42) is emptied from said gas under pres-
ber (21) and said supporting member (55) a thrust sure;
towards said sealing position; said mobile member (40) moving, in use, said one
characterized in that said elastic means have an 35 of said sealing member (21) and said supporting
elastic stiffness that is selectively modifiable accord- member (55) towards said release position when
ing to the size/s of said opening (9a) of said recep- said further chamber (42) is filled with said gas under
tacle (2). pressure.
The device according to claim 1, wherein said elastic 40 The device according to any one of the foregoing
means include a gas spring (56) comprising a sealed claims, wherein said filling valve (8) comprises a hol-
chamber (41) that can be filled, in use, with a gas at low body (11) coaxial with said axis (C), defining a
a pre-set pressure value (P0) that can be modified channel (12) of flow for said pourable product and
according to the size/s of said opening (9a) of said terminating at one end (16) thereof with an outlet
receptacle (2) and is correlated to said elastic stiff- 45 opening (18) configured to feed said pourable prod-
ness. uct to said receptacle (2); and wherein said sealing
member (21) is mobile with respect to said hollow
The device according to claim 2, wherein said gas body (11) between said sealing position and said
spring (56) further comprises a compartment (39) release position.
and a mobile member (40), which can be displaced, 50
in use, in a fluid-tight manner within said compart- The device according to claim 7, wherein said seal-
ment (39) and is configured to move said one of said ing member (21) is carried by a sleeve (19), which
sealing member (21) and said supporting member is axially slidable with respect to said hollow body
(55) between said sealing position and said release (11).
55

position; said mobile member (40) dividing said com-
partment (39) into said chamber (41) and into a fur-
ther sealed chamber (42) that can be selectively
filled/emptied, in use, with/from a gas at a pre-set

The device according to any one of the foregoing
claims, wherein said displacement of said one of said
sealing member (21) and said supporting member
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(55) from said release position to said sealing posi-
tion is controlled via interaction of a cam-follower el-
ement (50), which is fixed with respect to said one
of said sealing member (21) and said supporting
member (55), and a fixed cam (51).

A filling machine (1) comprising at least one filling
device (4) built according to any one of the foregoing
claims.
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FIG. 4a
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FIG. 4b
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