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(54) A MACHINE FOR FILLING CONTAINERS
(57) A machine for filling containers (2) is provided
with a plurality of handling units (13), each of which has
a filling valve (20) and a filling head (24), which defines,
together with the filling valve (20), a supply path for a
pourable product into a relative container (2), is coupled
in an angularly fixed manner to a support device (32) for
receiving and retaining a relative container (2), and is
coupled, further, in a rotary and fluid-tight manner to the
filling valve (20) by interposing a mechanical gasket (38)
having a first ring (40) angularly fixed to the filling valve
(20) and a second ring (39) angularly fixed to the filling
head (24); a washing device (43) being provided for
washing the mechanical gaskets (38) of the handling
units (13) so as to remove the residuals of the pourable
product from the mechanical gaskets (38) itself.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a machine for
filling containers, such as bottles, with pourable products,
such as carbonated liquids, non-carbonated liquids,
emulsions, suspensions and high viscosity liquids.

BACKGROUND ART

[0002] As is known, many pourable products are sold
in a wide range of containers, which are sterilized, filled
and closed in container handling plants typically including
a plurality of processing stations or machines, such as
rinsing machines, filling machines, capping machines
and labelling machines.

[0003] The containers to be handled are generally fed
to and removed from these machines by means of a
transport system including star wheels and linear con-
veyors.

[0004] Eachfilling machine generally comprises a con-
veying wheel, which is mounted to rotate about a rotation
axis, and is provided with a plurality of handling units,
which are mounted along a peripheral edge of the con-
veying wheel, and are fed by the conveying wheel along
a path extending about the rotation axis.

[0005] Each handling unit comprises a support device
forreceiving and retaining arelative container and afilling
device for feeding a pourable product into the container.
[0006] The filing device comprises a vertical post,
which has an upper wide portion and a lower narrow por-
tion, and is engaged in a sliding manner by a tubular
shutter.

[0007] The shutter defines, together with the post, an
annular outer feeding duct, which extends between the
post and the shutter, and is connected to a tank of the
pourable product to be fed into the containers.

[0008] The shutter is axially mobile between a lowered
closing position, in which the shutter is arranged in con-
tact with the post so as to be coupled to the post in a
fluid-tight manner and the outer feeding duct is closed,
and a raised opening position, in which the outer feeding
duct is open.

[0009] Theshutter defines aninnerfeeding duct, which
extends inside the shutter, and is connected to a feeding
device, which is adapted to feed a gas under pressure
along the inner feeding duct and into the containers.
[0010] The filling device comprises, furthermore, a cy-
lindrical filling head, which is coupled to the lower end of
the post in a rotary manner so as to rotate around a lon-
gitudinal axis of the post, and is provided with an annular
gasket configured to be coupled to a top neck of the con-
tainer in a fluid-tight manner.

[0011] The filling device is further provided with a grip-
ping device for a container, which is provided with a pair
of holding jaws configured to hold a container in corre-
spondence to its top neck, and is coupled to the filling
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head in an angularly fixed manner so as to rotate around
the longitudinal axis of the post.

[0012] The gripping device is further coupled to the fill-
ing head in an axially sliding manner so as to move be-
tween a raised operating position, in which the top neck
of the container is coupled in a fluid-tight manner to the
above mentioned annular gasket, and a lowered rest po-
sition, in which the top neck of the container is arranged
at a given distance from the annular gasket.

[0013] Thefilling head and the filling valve are coupled
in a fluid-tight manner to one another by interposing a
mechanical sliding gasket having a rotary lower ring fixed
to the filling head so as to rotate around the longitudinal
axis of the post and an upper ring fixed to the lower free
end of a sleeve, which is coupled in an angularly fixed
and axially sliding manner to the post.

[0014] The upper ring is kept in contact with the lower
ring by a spring, which is interposed between the post
and the sleeve.

[0015] Known filling machines of the type described
above have some drawbacks mainly deriving from the
fact that during the filling phase leakages of the pourable
product between the upper ring and the lower ring of the
mechanical sliding gasket are possible, which could com-
promise the correct functionality of the filling device.

DISCLOSURE OF INVENTION

[0016] Itis an object of the presentinvention to provide
amachine for filling containers, designed to eliminate the
aforementioned drawback, and which is cheap and easy
to implement.

[0017] According to the presentinvention, there is pro-
vided a machine for filling containers as claimed in the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A non-limitingembodimentof the presentinven-
tion will be described by way of example with reference
to the accompanying drawings, in which:

Figure 1 shows a schematic top plan view, with parts
removed for clarity, of a preferred embodiment of a
machine for filling containers according to the
present invention;

Figure 2 shows a schematic side view, with parts in
section and parts removed for clarity, of a detail of
the filling machine of Figure 1;

Figures 3 and 4 show a schematic side view, with
parts in section and parts removed for clarity, of a
detail of Figure 2 illustrated in two different operating
positions; and

Figure 5 shows a schematic perspective view, with
parts removed for clarity, of a further detail of Figure
2.
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PREFERRED EMBODIMENT OF THE INVENTION

[0019] Number 1 in Figure 1 indicates as a whole a
machine for filling containers, in particular bottles 2, with
pourable products, such as carbonated liquids, non-car-
bonated liquids, emulsions, suspensions and high vis-
cosity liquids.

[0020] Each bottle 2 has a longitudinal axis 3 and has
a top neck 4 substantially coaxial with the axis 3.
[0021] The machine 1 comprises a filing wheel 5,
which is mounted to rotate continuously (anticlockwise
in Figure 1) about a vertical axis 6 perpendicular to the
Figure 1 plane. The wheel 5 receives a succession of
empty bottles 2 from an input star wheel 7, which is con-
nected to the wheel 5 at a first transfer station 8 and is
mounted to rotate continuously about a respective lon-
gitudinal axis 9 parallel to the axis 6.

[0022] The wheel 5 releases a succession of filled bot-
tles 2 to an output star wheel 10, which is connected to
the wheel 5 ata second transfer station 11 and is mounted
to rotate continuously about a respective longitudinal axis
12 parallel to the axes 6 and 9.

[0023] Wheel 5 is provided with a plurality of handling
units 13, which are equally angularly spaced about the
axis 6, are mounted along a peripheral edge of the wheel
5, and are moved by the wheel 5 along a path P extending
about the axis 6 and through the stations 8 and 11.
[0024] As shown in Figure 2, each handling unit 13
comprises afilling device 14 comprising, in turn, a vertical
post 15 with a cylindrical shape, which has a longitudinal
axis 16 parallel to axis 6, and is radially delimited by an
inner wall comprising an upper wide portion 17 and a
lower narrow portion 18.

[0025] The post 15 is engaged in a sliding manner by
ashutter 19 with atubular shape, whichis mounted inside
the post 15 coaxial to the axis 16, and defines, together
with the post 15, a filling valve 20 of the filling device 14.
[0026] The shutter 19 is coupled to the post 15 by
means of a deformable annular membrane (not shown),
which is interposed between the post 15 and the shutter
19 itself.

[0027] The shutter 19 defines, together with the post
15, an annular outer feeding duct 21, which extends be-
tween the post 15 and the shutter 19, and is connected
to a tank (not shown) of the pourable product to be fed
into the bottles 2.

[0028] The shutter 19 is axially mobile between a low-
ered closing position (not shown), in which the shutter
19 is arranged in contact with the inner wall of the post
15 so as to be coupled to the post 15 in a fluid-tight man-
ner and close the duct 21, and a raised opening position
(Figure 2), in which the duct 21 itself is open.

[0029] The shutter 19 is moved to its raised opening
position - and normally kept there - by a spring (not
shown), which is mounted between the post 15 and the
shutter 19 coaxial to the axis 16, and is moved to its
lowered closing position, against the action of the spring
(not shown), by an actuating cylinder (not shown).
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[0030] The actuating cylinder (non shown) is obtained
in the post 15 coaxial to the axis 16, is connected to a
known pneumatic device, which is not shown, and is pro-
vided with a piston, which extends perpendicularly to the
axis 16 and is coupled to the shutter 19 in an axially and
angularly fixed manner.

[0031] The shutter 19 has, furthermore, a swirler 22,
which is obtained on the outer surface of the shutter 19
itself, and extends along - and around - the axis 16, so
as to cause the pourable product fed along the duct 21
to have a swirling movement.

[0032] The shutter 19 defines an inner feeding duct 23,
which extends inside the shutter 19, and is connected to
a supply device (not shown), which is adapted to feed a
gas under pressure along the duct 23 and into the bottles
2.

[0033] The filling device 14 comprises, furthermore, a
cylindrical filling head 24, which extends around the post
15 coaxial to the axis 16, projects axially below the lower
end of the post 15, and defines, together with the filling
valve 20, a supply path for the pourable product into the
bottle 2.

[0034] The filling head 24 is coupled to the post 15 in
an axially fixed manner and, furthermore, is coupled to
the post 15 in a rotary manner by interposing an upper
rolling bearing 25a and a lower rolling bearing 25b, so
as to rotate, relative to the post 15 itself and under the
thrust of an actuating device 26, around the axis 16.
[0035] The device 26 comprises an electric motor 27,
which is fixed to the post 15, and is provided with an
output shaft 28 having a longitudinal axis 29 that is par-
allel to the axis 16.

[0036] The shaft 28 is coupled to the filling head 24 by
means of a pair of gears 30, of which one is splined to
the shaft 28 and the otheris obtained on the outer surface
of the filling head 24 itself.

[0037] The lower end of the filling head 24 is provided
with a gasket 31 made of an elastomer material, which
has an annular shape coaxial to the axis 16, and faces,
in use, the top neck 4 of the bottle 2.

[0038] As shown in Figures 2 and 5, the filling device
14 cooperates with a gripping member 32 for a bottle 2
comprising a support plate 33, which protrudes below
the filling head 24, is coupled to the filling head 24 in an
angularly fixed manner, and, furthermore, is coupled to
the filling head 24 in an axially sliding manner so as to
move, relative to the filling head 24, parallel to the axis 16.
[0039] The support plate 33 supports a pair of holding
jaws 34, which are configured to hold a relative bottle 2
in correspondence to its top neck 4.

[0040] The jaws 34 are hinged to the plate 33 so as to
rotate, relative to the plate 33 itself, around respective
fulcrum axes 35, which are parallel to one another and
to the axis 16.

[0041] The jaws 34 are moved to a clamping position
- and normally kept there - by a spring 36, which is inter-
posed between the jaws 34, and are moved to a release
position by the thrust exerted on the jaws 34 themselves
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by the relative bottle 2 during its insertion into the gripping
member 32 orits extraction from the gripping member 32.
[0042] The gripping member 32 is moved by an actu-
ating cylinder 37 parallel to the axis 16 between a raised
operating position, in which the top neck 4 is coupled to
the gasket 31 in a fluid-tight manner, and a lowered rest
position, in which the upper neck 4 is arranged at a given
distance from the gasket 31 itself.

[0043] The filling valve 20 and the filling head 14 are
coupled in a fluid-tight manner to one another by inter-
posing a mechanical sliding gasket 38, which is mounted
below the shutter 19 coaxial to the axis 16.

[0044] The gasket 38 comprises a rotary lower ring 39
fixed to the filling head 24 so as to rotate around the axis
16 and an upper ring 40 fixed to the lower free end of a
sleeve 41, which is mounted inside the post 15 coaxial
to the axis 16, and is coupled in an angularly fixed and
axially sliding manner to the post 15.

[0045] The upper ring 40 is kept in contact with the
lower ring 39 by a spring 42, which is interposed between
the post 15 and the sleeve 41.

[0046] AsshowninFigures 2,3, and 4, thefilling wheel
5 comprises, furthermore, a washing device 43 to wash
the gaskets 38 and, in the case in point, the lower rolling
bearings 25b of the handling units 13.

[0047] The washing device 43 comprises an annular
manifold 44, which is fixed to the wheel 5 coaxial to the
axis 6; and, for each handling unit 13, a respective an-
nular manifold 45, which is obtained in the lower end of
the corresponding post 15 coaxial to the axis 16.
[0048] Each manifold 45 is concentric to the bearing
25b, and is connected with the manifold 44 by means of
a feeding duct 46, which extends through the post 15 to
feed a washing liquid for removing the residuals of the
pourable product from the gaskets 38 and the lower roll-
ing bearings 25b.

[0049] The supply of the washing liquid along each
feeding duct 46 is selectively controlled by a supply valve
47 having a tubular valve body 48, which is fitted in the
feeding duct 46, has a longitudinal axis 49 parallel to the
axis 16, and is engaged in a sliding manner by a shutter
50.

[0050] The shutter 50 is axially mobile between a low-
ered closing position (Figure 3), in which the shutter 50
closes the duct 46, and a raised opening position (Figure
4), in which the duct 46 itself is open.

[0051] The shutter 50 is moved to its raised opening
position - and normally kept there - by a spring 51, which
is mounted between the valve body 48 and the shutter
50 coaxial to the axis 49, and is moved to its lowered
closing position, against the action of the spring 51, by
an actuating cylinder 52.

[0052] The cylinder 52 is obtained in the wheel 5 co-
axial to the axis 49, is connected to a known pneumatic
device, which is not shown, and is provided with a piston
53, which extends perpendicularly to the axis 49, and is
coupled to the shutter 50 in an axially and angularly fixed
manner.
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[0053] Thewashingdevice 43 comprises, furthermore,
for each handling unit 13, a respective annular cavity 54,
which is obtained in the corresponding filling head 24
coaxial to the axis 16, extends below the manifold 45,
and is shaped so as to face both the gasket 38, in par-
ticular the region between the lower ring 39 and the upper
ring 40, and the bearing 25b.

[0054] The annular cavity 54 communicates with the
manifold 45 through a plurality of holes 55, which are
obtained in the post 15, and are uniformly distributed
around the axis 16.

[0055] The annular cavity 54 communicates, further-
more, with the external environment through a pair of
apertures 56, which are obtained in the filling head 24,
and are uniformly distributed around the axis 16 to dis-
charge the washing liquid.

[0056] The washing device 43 allows operators to per-
form a washing phase for removing the residuals of the
pourable product from the gaskets 38 and the lower roll-
ing bearings 25b, thus increasing the efficiency of the
filling machine 1.

Claims

1. A machine forfilling containers (2) comprising a con-
veying device (5) provided with a plurality of handling
units (13), each of which is fed by the conveying de-
vice (5) along a given feeding path (P), and compris-
es a support device (32) for receiving and retaining
a relative container (2) and a filling device (14) for
feeding a pourable product into the container (2); the
filling device (14) comprising a filling valve (20) and
a filling head (24), which is configured to be coupled
to the container (2) in a fluid-tight manner, and de-
fines, together with the filling valve (20), a supply
path for the pourable product into the container (2);
the supportdevice (32) and the filling head (24) being
coupled in an angularly fixed manner to one another
and being further coupled to the filling valve (20) in
a rotary manner to rotate around a rotation axis (16);
the filling device (14) comprising, furthermore, a me-
chanical gasket (38) for coupling the filling valve (20)
and the filling head (24) to one another in a fluid-tight
manner; the mechanical gasket (38) comprising a
first ring (40) coupled in an angularly fixed manner
tothefilling valve (20) and a second ring (39) coupled
in an angularly fixed manner to the filling head (24);
and characterized by comprising, furthermore, a
washing device (43) forwashing the mechanical gas-
kets so as to remove the residuals of the pourable
product from the mechanical gaskets (38) itself.

2. Themachineas claimedinclaim 1, wherein the filling
head (24) is coupled to the filling valve (20) in a rotary
manner by interposing at least a rolling bearing
(25b); the washing device (43) being configured to
wash the rolling bearings (25b) so as to remove the
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residuals of the pourable product from the rolling
bearings (25b) itself.

The machine as claimed in claim 1 or 2, wherein the
washing device (43) comprises, for each handling
unit (13), a respective hydraulic circuit (45, 46, 54)
to feed a washing liquid at least to the corresponding
mechanical gasket (38), and a supply valve (47) to
selectively control the supply of the washing liquid
along the hydraulic circuit (45, 46, 54).

The machine as claimed in claim 3, wherein the hy-
draulic circuit (45, 46, 54) comprises a first portion
(46) obtained through the filling valve (20) and a sec-
ond portion (54) obtained through the filling head
(24).

The machine as claimed in claim 4, wherein the hy-
draulic circuit (45, 46, 54) comprises, furthermore,
at least an aperture (56) obtained through the filling
head (24) to connect the second portion (54) with
the external environment.

The machine as claimed in claim 4 or 5, wherein the
filing head (24) is coupled to the filling valve (20) in
arotary manner by interposing at least arolling bear-
ing (25b); the second portion (54) of the hydraulic
circuit (45, 46, 54) having an annular shape, extend-
ing around the rotation axis (16), and being shaped
so as to face the corresponding mechanical gasket
(38), in particular the region between said first and
second rings (40, 39), and the corresponding rolling
bearing (25b).

The machine as claimed in any one of the claims
from 3 to 6, wherein the washing device (43) com-
prises, further, a manifold (44) connected with the
hydraulic circuits (45, 46, 54) of the handling units
(13).

The machine as claimed in any one of the preceding
claims, wherein the first ring (40) is further coupled
in an axially displaceable manner to the filling valve
(20); a push device (42) being arranged between the
filling valve (20) and the first ring (40) to move, and
normally maintain, the first ring (40) into contact with
the second ring (39).

The machine as claimed in any one of the preceding
claims, wherein the support device (32) comprises
gripping means (34) acting upon a top neck (4) of a
container (2) to retain it in a suspended position.

The machine as claimed in any one of the preceding
claims, wherein the filling device (14) and the support
device (32) are movable relative to one another be-
tween an operating position, in which the filling head
(24) contacts a top neck (4) of the container (2) and
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is coupled to the container (2) in a fluid-tight manner,
and a rest position, in which the filling head (24) is
spaced from the top neck (4) of the container (2).
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FIG.3
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