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A TREATMENT APPARATUS

(67)  What is described is a treatment apparatus (1)
for treating receptacles (2) and a method for a format
change of such an apparatus (1). The apparatus (1) com-
prises a carousel conveyor (10) adapted to rotate around
a central axis (B) to advance the receptacles (2) along a
predetermined path (P), and a plurality of support units
(13) placed on the carousel conveyor (10). Each support
unit (13) is equipped with a pedestal (26) adapted to sup-
port a respective receptacle (2), a support bar (37) car-
rying the respective pedestal (26), and a support housing
having an inner channel. Each support bar (37) is housed
in the respective channel and is adapted to slide in the
respective channel in a respective predetermined linear
direction (D1). Additionally, each support unit (13) com-
prises a locking assembly (40, 40’) adapted to interact
with the respective support bar (37) and the respective
channel and being controllable in at least a locking con-
figuration and in at least a release configuration to re-
spectively lock or release the support bar (37) and re-
spectively prevent or allow the sliding of the support bar
(37) in the respective channel.

TREATMENT APPARATUS FOR RECEPTACLES AND METHOD FOR A FORMAT CHANGE OF
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Description

[0001] The presentinventionrelates to a treatment ap-
paratus for treating receptacles in various formats.
[0002] In particular, the present invention relates to a
treatment apparatus for at least filling the receptacles
with a pourable product, more particularly a pourable
food product.

[0003] Advantageously, the invention also relates to a
method for format change of such a treatment apparatus.
[0004] There are known machines adapted tofill, label,
and close receptacles and/or subject them to other pack-
aging treatment before the distribution of the receptacles
to points of sale.

[0005] Conventionally, these machines comprise a
plurality of treatment apparatuses for carrying out various
treatments on receptacles, for example conveying, ster-
ilizing, rinsing, filling, labelling and closing the recepta-
cles.

[0006] At the present time, commonly used treatment
apparatuses are of the carousel type. Such a treatment
apparatus comprises at least:

- acarousel conveyor adapted to rotate around a cen-
tral axis to advance the receptacles along a prede-
termined path, particularly a curved path; and

- aplurality of retaining elements adapted to retain the
receptacles while they are being conveyed along the
aforesaid path.

[0007] Typically, the retaining elements are configured
to retain the receptacles at their necks.

[0008] Typically, a treatment apparatus further com-
prises a plurality of treatment units, each adapted to carry
out a treatment operation, for example filling the recep-
tacles with a pourable product or fixing corresponding
caps to the receptacles, while the latter are being con-
veyed along said path.

[0009] Additionally, sometypes oftreatmentapparatus
further comprise a plurality of support units mounted on
the carousel conveyor and adapted to support the recep-
tacles while they are being conveyed.

[0010] Each support unit comprises a respective ped-
estal on which a respective receptacle bears while being
conveyed. It is known that each pedestal interacts with
the bottom wall and the side walls of the corresponding
receptacle (in other words, the bottom wall of the recep-
tacle bears on the respective pedestal), to centre the re-
ceptacle on the pedestal.

[0011] Typically, each support unit, in particular the re-
spective pedestal, is mounted on a supporting base of
the carousel conveyor.

[0012] Itis known that there are different types and/or
formats of receptacles which may be treated by the treat-
ment apparatus. Typically, operations for changing the
format of the treatment apparatus are required to prepare
the treatment apparatus for operation with a receptacle
type and/or format other than the previous receptacle
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type and/or format.

[0013] In particular, the positions of the pedestals and
of the retaining elements must be adapted to the different
heights of the receptacles.

[0014] It is also necessary to adapt the pedestals to
allow for the different radii of the bottoms of the recepta-
cles, these bottoms bearing on the respective pedestals
in use. The latter aim is achieved by the costly removal
of the pedestals and their replacement with pedestals of
a new type adapted to support and centre the new re-
ceptacle type and/or format.

[0015] There are various known strategies for adapting
the position of the pedestals.

[0016] A first strategy is to use spacers. In practice,
each support unit comprises a respective spacer, adapt-
ed to space the respective pedestal apart from the sup-
porting base.

[0017] Inparticular, each spacerisinterposed between
the supporting base and the respective pedestal.
[0018] During a format change, each spacer is re-
placed with a new spacer.

[0019] A drawback of this strategy is that different
spacers must be produced and supplied for each support
unit, so that the respective treatment apparatus can be
adapted to receptacles of various types and/or formats.
[0020] Another strategy, described for example in EP-
A-1264771, provides for a treatment apparatus having
an actuating device for moving the supporting base from
or towards the retaining elements in such a way that all
the support units, particularly the pedestals, are moved
simultaneously from or towards the retaining elements,
thereby varying the relative distance between the retain-
ing elements and the pedestals.

[0021] However, the presence of the actuating device
increases the complexity and cost of the treatment ap-
paratus. Furthermore, differences in tolerance between
the various support units cannot be compensated by the
actuating device.

[0022] In this field, therefore, it has been considered
necessary to improve treatment apparatus for recepta-
cles, particularly in order to overcome at least one of the
aforementioned drawbacks.

[0023] The object of the presentinvention is to provide
a treatment apparatus for receptacles which enables at
least one of the aforementioned drawbacks to be over-
come in a simple and economical way.

[0024] The aforesaid object is achieved by the present
invention in that it relates to a treatment apparatus for
receptacles as defined in Claim 1.

[0025] The aforesaid object is also achieved by the
present invention in that it relates to a format changing
method according to Claim 10.

[0026] Additionally, the aforesaid object is achieved by
the present invention in that it relates to a treatment ap-
paratus for receptacles as defined in Claim 15.

[0027] The aforesaid object is also achieved by the
present invention in that it relates to a format changing
method according to Claim 20.
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[0028] Alternative preferred embodiments are protect-
ed in the dependent claims.

[0029] To enable the present invention to be under-
stood more readily, a preferred embodiment of it is de-
scribed below, purely by way of non-limiting example and
with reference to the attached drawings, in which:

- Figure 1 shows schematically, in a top view, a treat-
ment apparatus according to the invention, with parts
removed for clarity;

- Figure 2 shows, in a perspective view, a detail of the
treatment apparatus of Figure 1, with parts removed
for clarity;

- Figure 3 shows, in a perspective view, a portion of
the detail of Figure 2, with parts removed for clarity;

- Figure 4 shows, in a side view, the portion of Figure
3, with parts removed for clarity;

- Figures 5 and 6 show, in a side view and in a section
taken along the plane IlI-IIl of Figure 3, two different
configurations of the portion of Figure 3, with parts
removed for clarity;

- Figure 7 shows, in an exploded view, the portion of
Figure 3, with parts removed for clarity;

- Figure 8 shows a first embodiment of a detail of the
portion of Figure 3, with parts removed for clarity; and

- Figure 9 shows a second embodiment of a detail of
the portion of Figure 3, with parts removed for clarity.

[0030] With reference to Figure 1, the number 1 indi-
cates the whole of a treatment apparatus for treating re-
ceptacles 2 such as bottles, containers or the like.
[0031] The following description refers, without limiting
intent, to an apparatus 1 adapted to at least fill the re-
ceptacles 2 with a pourable product, particularly a pour-
able food product, for example carbonated liquids (spar-
kling water, alcohol-free drinks, beer, etc.), non-carbon-
ated liquids (natural water, fruit juices, wine, etc.), emul-
sions, suspensions, high-viscosity liquids and beverages
containing pulp.

[0032] In a non-limiting embodiment, the apparatus 1
is also adapted to affix labels to the receptacles 2.
[0033] The following description will also refer, without
any limiting intent, to bottles 2, particularly those made
of a thermoplastic polymer such as polyethylene tereph-
thalate. However, the bottles 2 may also be made of a
different material such as glass, aluminium, etc.

[0034] Each bottle 2 extends along a longitudinal axis
A and comprises a hollow body 3 delimiting an internal
space of the bottle 2.

[0035] The hollow body 3 is delimited by a bottom wall
4, particularly a wall substantially perpendicular to the
axis A, and by a neck 5 opposed to the bottom wall 4
and, in particular, extending coaxially with the axis A. The
neck 5 delimits a pouring aperture opposed to the bottom
wall 4 to allow the entry and exit of the pourable product.
The hollow body 3 further comprises a side wall 6 con-
necting the bottom wall 4 and the neck 5 to one another.
[0036] With particular reference to Figures 1 and 2, the
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apparatus 1 comprises at least one conveyor device,
preferably a carousel conveyor 10 adapted to advance
the bottles 2 along a predetermined path P from an entry
station 11 to an exit station 12.

[0037] Inparticular,the carousel 10 is adaptedtorotate
around a central axis B, having a substantially vertical
orientation in the illustrated example, to advance the bot-
tles 2 along the path P, which in this case has a curved
shape.

[0038] The apparatus 1 further comprises a plurality of
support units 13 (see also Figures 3 to 6) positioned on
the carousel 10 ata peripheral portion thereof, and adapt-
ed to support the bottles 2 while they are being conveyed
along the path P.

[0039] In particular, each support unit 13 is adapted to
interact at least with the respective bottom wall 4, and
preferably also with at least a portion of the side walls,
of the respective bottle 2.

[0040] Ingreaterdetail, the support units 13 are spaced
at equal angular intervals along the peripheral portion of
the carousel 10 around the axis B.

[0041] Therefore, during the rotation of the carousel
10 around the axis B, the support units 13 advance along
arespective predetermined path (not specifically indicat-
ed, and having a circular shape in particular) parallel to
the path P between the entry station 11 and the exit sta-
tion 12.

[0042] Preferably, the apparatus 1 further comprises
a plurality of retaining elements 14, particularly a plurality
of clamps, positioned on the peripheral portion of the car-
ousel 10 and adapted to support the bottles 2, particularly
at their necks 5, while they are being conveyed along the
path P.

[0043] In greater detail, the retaining elements 14 are
spaced at equal angular intervals along the peripheral
portion of the carousel 10 around the axis B.

[0044] Preferably, each retaining element 14 faces a
respective support unit 13, and in particular each retain-
ing element 14 is positioned above the respective support
unit 13 and at a certain distance therefrom.

[0045] Inparticular, eachretaining element 14 is adapt-
ed to interact with the respective support unit 13 to place
the respective bottle 2 in an orientation parallel to the
axis B, particularly a vertical orientation, during its ad-
vance along the path P (in other words, the axis A has
an orientation parallel to the axis B, in particular with a
vertical orientation).

[0046] More preferably, each bottle 2 is retained and
supported by the respective retaining element 14 and by
the respective support unit 13 so as to be rotatable
around the axis A.

[0047] Additionally, in use, the retaining elements 14
advance along arespective predetermined path (not spe-
cifically indicated, and having a circular shape in partic-
ular) parallel to the path P of the support units 13.
[0048] Preferably,the apparatus 1is also provided with
a treatment device, which in the example illustrated in
Figures 1 and 2 is a filling device 15, adapted to treat,
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particularly to fill, the bottles 2 while they are being con-
veyed along the path P.

[0049] In greater detail, the treatment device compris-
es a plurality of treatment units 16, each adapted to carry
out a treatment on a respective bottle 2 while it is being
conveyed along the path P.

[0050] In the specific example shown in Figures 1 and
2, each treatment unit 16 comprises at least one respec-
tive filling head 17, each adapted to fill a respective bottle
2 while it is being conveyed along the path P.

[0051] In particular, each treatment unit 16, in particu-
lar each filling head 17, is positioned on the peripheral
portion of the carousel 10 and is adapted to carry out a
treatment operation, in particular a filling operation, on
the respective bottle 2 while it is being conveyed along
the path P.

[0052] In greater detail, the treatment units 16, partic-
ularly the filling heads 17, are spaced at equal angular
intervals along the peripheral portion of the carousel 10
around the axis B.

[0053] In use, the treatment units 16, particularly the
filing heads 17, advance along a respective predeter-
mined path (not specifically indicated, and having a cir-
cular shape in particular) parallel to the path P of the
support units 13.

[0054] More specifically, each treatment unit 16, in par-
ticular each filling head 17, faces, and is spaced apart
from, a respective support unit 13. In greater detail, each
treatment unit 16, in particular each filling head 17, is
positioned above the respective support unit 13.

[0055] Preferably, each treatment unit 16 further com-
prises an actuating device 18 adapted to cause the re-
spective bottle 2 to rotate around the respective axis A
within at least one portion of the path P.

[0056] In a non-limiting embodiment, the apparatus 1
further comprises at least one labelling device 19 adapt-
ed to affix at least one label to each bottle 2 at a labelling
station 20, particularly during the advance of the bottle
along the path P. In other words, the labelling station 20
is interposed between the entry station 11 and the exit
station 12 along the path P.

[0057] With particular reference to Figure 2, the car-
ousel 10 comprises a fixed main support 22 and a rotating
body 23 connected to the main support 22 (in particular,
mounted rotatably on the main support 22) and adapted
to rotate around the axis B.

[0058] Preferably, the main support 22 is configured
to be placed on the floor of the production site, and/or on
a horizontal surface of the production site.

[0059] In a non-limiting embodiment, the rotating body
23 carries, particularly at a peripheral portion, at least the
support units 13, preferably also the retaining elements
14, and even more preferably the treatment units 16 as
well.

[0060] Advantageously but no necessarily, the carou-
sel 10, particularly the rotating body 23, comprises a low-
er supporting base 24 which at least partially carries the
support units 13.
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[0061] Preferably, the carousel 10, particularly the ro-
tating body 23, further comprises an upper support 25
which, in particular, is positioned above the supporting
base 24, and carries at least the retaining elements 14
and preferably also the treatment units 16.

[0062] More specifically, the supporting base 24 is
placed in a lower portion of the rotating body 23 and the
support 25 is placed in an upper portion of the rotating
body 23.

[0063] Advantageously but not necessarily, the sup-
porting base 24 has an upper surface extending in aplane
H perpendicular to the axis B, in particular having a hor-
izontal orientation.

[0064] Preferably, the supporting base 24 is ring-
shaped. Even more preferably, the supporting base 24
is a ring-shaped plate.

[0065] With particular reference to Figures 3 to 7, each
support unit 13 comprises a pedestal 13 adapted to sup-
port and centre a respective bottle 2 during its advance
along the path P.

[0066] In greater detail, each pedestal 26 comprises a
main body 27, which, in use, is in contact with the bottom
wall 4 of the receptacle, and a centring ring 28, connected
to the respective main body 27 and adapted to interact
with (contact) the side walls 6 of the respective receptacle
2 to centre the bottle 2 on the respective pedestal 26,
particularly in such a way that the aforesaid bottle 2 is
positioned coaxially relative to the pedestal 26 which sup-
ports it.

[0067] Preferably, each main body 27 has a support
surface 29 adapted to interact with the bottom wall 4 of
the respective bottle 2.

[0068] In particular, in use, each bottle 2 bears on the
respective bearing surface 29.

[0069] Advantageously, each centring ring 28 is con-
nected to the respective main body 27 in a removable
and interchangeable manner.

[0070] In particular, each centring ring 28 is adapted
to interact with the side walls 6 of a respective bottle 2.
More particularly, each centring ring 28 has an inner in-
teraction surface 30 adapted to contact the side wall 6
of the respective bottle 2 (particularly the respective outer
surface), particularly in the lower portion of the bottle 2.

[0071] Preferably, each centring ring 28 is made of a
polymeric material, particularly polyoxymethylene
(POM).

[0072] Preferably, the inside radius (or the inside di-

ameter) of the centring ring 28 is substantially equal to
the outside radius (that is to say the outside diameter) of
the respective bottle 2, particularly in the lower portion
of the respective bottle 2.

[0073] Preferably, each pedestal 26 comprises a lock-
ing device 31 adapted to lock the respective centring ring
28 on the respective main body 27.

[0074] In particular, each locking device 31 is config-
ured to prevent the respective centring ring 28 from being
detached, in use, from the respective main body 27. Even
more particularly, each locking device 31 is configured
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to prevent the release of the centring ring 28 in the case
of a rotation of the respective bottle 2 around the respec-
tive axis A.

[0075] In the specific example shown in Figures 3, 4
and 7, each locking device 31 comprises a plurality of
slots 32 and a plurality of pins 33 (only one is shown in
Figure 7), each of which is adapted to interact with a
respective slot 32. Preferably, the slots 32 are provided
in the respective centring ring 28 and the pins 33 are
provided on the respective main body 27 and project ra-
dially from the main body 27.

[0076] It is known that there are various types and/or
formats of bottles. For example, there are formats of bot-
tles 2 which differ in respect of the internal volume de-
limited by the respective hollow body 3. Typically, bottles
of different types and/or formats have outside radii, par-
ticularly outside radii in their respective lower portions,
which differ from one another. For example, a 1 litre bottle
has different outside radii from those of a half-litre bottle.
Typically, bottles of different types and/or formats also
have extensions along the axis A which differ from one
another.

[0077] During a format change, therefore, each ped-
estal 26 may have to be modified. In the specific case
described, it is possible to provide centring rings 28
adapted to interact with, and in particular adapted to cen-
tre, bottles 2 of different types and/or formats. In partic-
ular, centring rings 28 having different inside radii may
be provided.

[0078] Advantageously, inthe specific case described,
each centring ring 28 is configured to be replaced by
another centring ring 28 adapted to interact with a bottle
2 of a different type and/or format. This allows a simpler
format change.

[0079] With particularreference to Figures 2to 7, each
support unit 13 comprises a support bar 37 carrying the
respective pedestal 26 and extending parallel to the axis
B. In particular, each support bar 37 has a cylindrical
shape; that is to say, it has a substantially circular cross
section.

[0080] Preferably, each support bar 37 is positioned
so as to carry out a rectilinear movement in a predeter-
mined linear direction D1 parallel to the axis A, in partic-
ular to position the respective pedestal 26 in a desired
position (see, for example, Figures 5 and 6).

[0081] More preferably, each supportbar 37 is adapted
to move in the direction D1 to position the respective
pedestal 26 relative to the supporting base 24, particu-
larly at a predetermined distance from the latter, or more
precisely from the upper surface of the supporting base
24 (that is to say, at the distance between the plane H
and the respective pedestal 26). More specifically, the
predetermined distance depends on the type and/or for-
mat of the respective bottle 2.

[0082] Preferably, each support bar 37 is adapted to
move in the direction D1 to position the respective ped-
estal 26 relative to the respective retaining element 14.
[0083] Advantageously but not necessarily, each sup-
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port unit 13 further comprises a support housing, in par-
ticular a hollow cylinder 38, extending parallel to the axis
B and having an inner channel, in particular having a
tubular shape, extending parallel to the axis B.

[0084] Preferably, each support bar 37 is housed in
the respective channel of the respective support housing,
in particular the channel of the respective hollow cylinder
38, and is adapted to slide in the latter in the respective
direction D1.

[0085] Preferably, each supportbar 37 and each chan-
nel have, respectively, a substantially smooth outer sur-
face or inner surface.

[0086] Advantageously but no necessarily, each sup-
port unit 13 comprises a locking assembly 40, adapted
to interact with the respective support bar 37 and the
respective channel of the respective support housing,
particularly the channel of the respective hollow cylinder
38, and is controllable in at least a locking configuration
and in atleast a release configuration to respectively lock
or release the aforesaid support bar 37 and therefore to
prevent or allow the sliding of the support bar 37 in the
respective channel of the respective support housing,
particularly the channel of the respective hollow cylinder
38.

[0087] Inparticular, eachlockingassembly40is adapt-
ed to be controlled in the release configuration so as to
allow the sliding of the respective support bar 37 in the
respective direction D1 and the positioning of the respec-
tive pedestal 26 in the desired (specified) position.
[0088] Additionally, eachlockingassembly40isadapt-
ed to be controlled in the locking configuration so as to
prevent the sliding of the respective support bar 37 in the
respective channel of the respective support housing,
particularly the channel of the respective hollow cylinder
38, in the respective direction D1, and therefore to lock
the respective pedestal 26 in the desired position (see,
for example, Figures 5 and 6).

[0089] Each support unit 13 further comprises a fixed
support frame 41 connected to the carousel 10, which
supports the respective support housing, particularly the
respective hollow cylinder 38, in a mobile manner.
[0090] In greater detail, each support housing, in par-
ticular each hollow cylinder 38, is placed in the respective
support frame 41 so as to be movable in a direction D2
parallel to the axis B; it should be noted that, when the
respective locking assembly 40 is placed in the locking
configuration, a movement of the respective hollow cyl-
inder 38 in the direction D2 also results in a movement
of the respective support bar in the direction D1. Addi-
tionally, during the use of the apparatus 1, each locking
assembly 40 is controlled in the locking configuration.
[0091] In greater detail, each hollow cylinder 38 ex-
tends through the respective support frame 41; in partic-
ular, each hollow cylinder 38 is positioned coaxially with
the respective support frame 41.

[0092] More specifically, each support frame 41 is fas-
tened removably to the supporting base 24.

[0093] Preferably, each support unit 13 further com-
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prises an interaction assembly 42 which is connected to
the respective support housing, particularly to the respec-
tive hollow cylinder 38, and is adapted to interact with a
cam (which is known and is not shown) of the apparatus
1 for actuating the movement of the respective support
housing, particularly the movement of the respective hol-
low cylinder 38, in the direction D2.

[0094] More specifically, each interaction assembly 42
and the cam of the apparatus 1 are configured so that
the respective pedestal 26 is positioned at a lower height
at the entry station 11 and at the exit station 12, and at
an upper height during the treatment, particularly during
the filling, of the respective bottle 2, particularly in order
to ensure the contact of the respective bottle 2 with the
respective filling head 17.

[0095] Preferably, the lower height of each pedestal
26 is defined by the respective desired position.

[0096] In an alternative embodiment, the upper height
of each pedestal 26 is defined by the respective desired
position.

[0097] In greater detail, each interaction assembly 42
comprises a cam follower, particularly a wheel 43, and a
coupling bar 44 connected to the respective cam follower
and to the respective support housing, particularly to the
respective hollow cylinder 38. With particular reference
to Figure 8, each locking assembly 40 is at least partially
positioned coaxially with the respective support bar 37
and with the respective channel of the respective support
housing, particularly the channel of the respective hollow
cylinder 38.

[0098] Additionally, eachlockingassembly 40 is adapt-
ed to interact with the respective support bar 37 and the
respective channel of the respective support housing,
particularly the channel of the respective hollow cylinder
38, to lock or release the respective support bar 37.
[0099] In greater detail, each locking assembly (40)
comprises at least one interaction portion 45, which sur-
rounds the respective support bar 37 at least partially, or
completely in this specific case.

[0100] Additionally, each interaction portion 45 is inter-
posed between the respective channel of the respective
support housing, particularly the channel of the respec-
tive hollow cylinder 38, and the respective support bar
37. Additionally, each interaction portion 45 is in contact
with the inner surface of the respective channel of the
respective support housing, particularly the channel of
the respective hollow cylinder 38, and with the respective
support bar 37.

[0101] More specifically, each interaction portion 45
has a ring-shaped cross section. In particular, each in-
teraction portion 45 is substantially formed by a cylindri-
cal tube extending parallel to the axis B.

[0102] Preferably, each locking assembly 40 further
comprises a head portion 46 connected to the respective
interaction portion 45 and having a passage channel co-
axial with the interaction portion 45 (or with the respective
cylindrical tube).

[0103] Preferably, each locking assembly 40 further
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comprises at least one control element, particularly a
screw 47 adapted to actuate an expansion or a contrac-
tion in a radial direction of the respective interaction por-
tion 45 to respectively lock or release the support bar 37.
In particular, the screw 47 is housed in a seat in the re-
spective head portion 46.

[0104] In the embodiment of the locking assembly 40
as shown in Figure 8, each interaction portion 45 com-
prises an inner cavity 48, particularly a cavity having a
ring-shaped cross section, containing a liquid.

[0105] Preferably, each cavity 48 is in fluid connection
with a respective channel of the respective head portion
46. In particular, each of the channels of the head portion
46 carries the seat for the respective screw 47.

[0106] In particular, each control element, particularly
each screw 47, is adapted to control the pressure acting
on the liquid to expand or contract the respective inter-
action portion 45 in the radial direction.

[0107] More particularly, each screw 47 is adapted to
execute a rotary-translational movement, particularly a
movement actuated by an operator, to cause the screw
47 to penetrate into the respective channel of the respec-
tive head portion 46. Greater penetration causes an in-
crease in the pressure acting on the liquid, with a conse-
quent radial expansion of the respective interaction por-
tion 45, while a lesser penetration causes a reduction in
the pressure acting on the liquid, with a consequent radial
contraction of the respective interaction portion 45.
[0108] Inan alternative embodiment, the pressure act-
ing on the liquid could be controlled by means of a pump.
[0109] InFigure 9,40’ indicates a second embodiment
of a locking assembly adapted to lock or release the re-
spective support bar 37.

[0110] Each locking assembly 40’ comprises an upper
ring 52 an a lower ring 53, adapted to interact with one
another. In particular, at least a section of the upper ring
52 is housed movably in the lower ring 53. Each upper
ring 52 is also in contact with the respective support bar
37.

[0111] Preferably, each lowerring 53 is housed in, and
in contact with, the respective channel of the respective
support housing, particularly the channel of the respec-
tive hollow cylinder 38.

[0112] Preferably, each upperring 52 has a taper, par-
ticularly towards a terminal portion housed in the lower
ring 53.

[0113] Preferably, each lower ring 53 has a taper com-
plementary to the taper of the respective upper ring 52.
[0114] Advantageously but not necessarily, each up-
per ring 52 and each lower ring 53 have respective inter-
action sections 54; in particular, each ring has a respec-
tive thread.

[0115] Additionally, each locking assembly 40’ com-
prises a control element, particularly a nut 55, adapted
to interact with the respective interaction sections 54 of
the respective upper ring 52 and the respective lower
ring 53. By actuating the respective control element, par-
ticularly the respective nut 55, it is possible to determine
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the positioning of the respective section of the respective
upper ring 52 which is housed in the respective lower
ring 53, to cause the radial expansion or contraction of
the respective section of the respective lower ring 53 in
contact with the inner surface of the respective channel
of the respective support housing, particularly the chan-
nel of the respective hollow cylinder 38.

[0116] Inuse, the apparatus 1 treats the bottles 2, and
in particular the apparatus 1 fills the bottles 2 with a pour-
able product.

[0117] In greater detail, the carousel 10 advances the
bottles 2 along the path P from the entry station 11 to the
exit station 12.

[0118] More specifically, each bottle 2 is received by
arespective retaining element 14 at the entry station 11,
and is retained by the respective retention element 14
while being conveyed along the path PP from the entry
station 11 to the exit station 12, at which point the afore-
said retaining element 14 releases the bottle 2.

[0119] Additionally, each bottle 2 bears on arespective
pedestal 26 at the entry station 11, and is removed from
the respective pedestal 26 at the exit station 12.

[0120] Each pedestal 26 is positioned at its lower
height at the entry station 11 and at the exit station 12.
[0121] Each pedestal 26 is also positioned at its upper
height while the respective bottle 2 is being conveyed
between the entry station 11 and the exit station 12, to
provide contact between the respective filling head 17
and the bottle 2.

[0122] In particular, the positioning of each pedestal
26 is controlled by moving the respective hollow cylinder
38 in the respective direction D2 (while simultaneously
moving the respective support bar 37 which carries the
respective pedestal 26 without the sliding of the support
bar 37 in the respective channel of the respective support
housing, particularly the channel of the respective hollow
cylinder 38; in particular, during the operation of the ap-
paratus 1, each locking assembly 40 or alternatively 40’
is controlled in the respective locking configuration).
[0123] More particularly, the positioning of each ped-
estal 26 at the respective lower or upper height is con-
trolled by means of the interaction between the respec-
tive interaction assembly 42 and the cam of the apparatus
1. More specifically, by means of the interaction between
the respective interaction assembly 44 and the cam, the
respective hollow cylinder 38, and simultaneously the re-
spective support bar 37, are positioned.

[0124] Even more particularly, each cam follower, par-
ticularly each wheel 42, interacts with the cam to guide
the movement of the respective hollow cylinder 38 and
simultaneously the movement of the respective support
bar 37 and of the respective pedestal 26.

[0125] Additionally, while they are being conveyed
along the path P from the entry station 11 to the exit
station 12, the bottles 2 are filled with the pourable prod-
uct, particularly via the respective filling heads 17. Pref-
erably, the bottles 2 are filled with the pourable product
with the respective pedestals 26 positioned at their upper
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height, or, in other words, while the bottles 2 are in contact
with the respective filling heads 17.

[0126] Preferably, each bottle 2 rotates around its own
axis A, particularly by the actuation of the respective ac-
tuating device 18, while it is being conveyed along at
least a portion of the path P.

[0127] Preferably, during the advance of each bottle
2, at least one respective label is affixed to the bottle 2
at the labelling station 20, particularly by the labelling
device 19.

[0128] When the apparatus 1 stops, a format change
operation may be carried out, particularly in case of ne-
cessity, in such a way as to prepare the apparatus 1 to
treat bottles 2 of another type and/or format.

[0129] A format change operation comprises at least
one adjustment of the positions of the pedestals 26 and/or
at least one replacement of the centring rings 28, de-
pending, in particular, on the variations between the bot-
tle type and/or format that has been treated by the ap-
paratus 1 and the new bottle type and/or format to be
treated next.

[0130] The adjustmentofthe positions of the pedestals
26 serves to define the positioning of the pedestals 26
(see Figures 5 and 6 for example) relative to the support-
ing base 24, and particularly relative to the surface of the
supporting base 24 (in other words, relative to the plane
H) and/or relative to the retaining elements 14.

[0131] In particular, the adjustment of the positions of
the pedestals 26 enables the pedestals 26 to be posi-
tioned at the respective lower or upper height.

[0132] The replacement of the centring rings 28 en-
sures that the bottles 2 will be centred correctly on the
respective pedestals 26.

[0133] The adjustmentofthe positions of the pedestals
26 comprises:

- at least one release step, in which the respective
locking assembly 40 is controlled in the release con-
figuration;

- atleast one positioning step, in which the respective
support bar 37 is moved in the respective direction
D1 so as to position the respective pedestal 26 in
the desired position (see Figures 5 and 6, for exam-
ple); and

- at least one release step, activated after the posi-
tioning of the respective pedestal 26 in the desired
position, in which step the respective locking assem-
bly 40 is controlled in the locking configuration so as
to prevent the sliding of the respective support bar
37 in the respective channel of the respective sup-
port housing, particularly in the channel of the re-
spective hollow cylinder 38.

[0134] Preferably, at least one repetition step is exe-
cuted, during which the release, positioning and locking
steps are repeated to position another pedestal 26 in the
respective desired position, particularly at the desired
height. More preferably, a plurality of repetition steps are
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executed so as to position all the pedestals 26.
[0135] In a preferred embodiment, the following sub-
steps are executed during the positioning step:

- afirst sub-step, in which the respective support bar
37 is moved, particularly by an operator, to generate
a distance between the supporting base 24 and the
pedestal 26 that is greater than the predetermined
distance, the predetermined distance being, in par-
ticular, the distance between the pedestal 26 in the
desired position and the supporting base 24, partic-
ularly the surface of the supporting base 24 (that is
to say, the distance between the plane H and the
respective pedestal 26);

- asecond sub-step, in which a spacer (not shown) is
interposed, particularly by an operator, between the
supporting base 24 and the respective pedestal 26;
and

- athird sub-step, in which the respective support bar
37 is moved so that the respective pedestal 26 bears
on the spacer.

[0136] Preferably, the locking step is executed after
the third sub-step, and the spacer is removed after the
locking step.

[0137] Preferably, the same spacer is used in the rep-
etition step (s) .

[0138] Preferably, the spacer interposed between the
supporting base 24 and the respective pedestal 26 has
an extension in a direction parallel to the axis B that de-
termines the distance between the supporting base 24,
particularly the surface of the supporting base 24, and
the respective pedestal 26.

[0139] In an alternative embodiment, the following are
executed during the positioning step:

- ameasuring sub-step, in which the distance between
the supporting base 24, particularly the surface of
the supporting base 24, and the respective pedestal
26 is measured; and

- acorrection sub-step, in which the support bar 37 is
moved until a measurement of the distance between
the supporting base 24, particularly the surface of
the supporting base 24, and the respective pedestal
26, is obtained which is equal to the desired distance
(the distance between the respective pedestal 26 in
the desired position and the supporting base 24, par-
ticularly the surface of the supporting base 24; that
is to say, the distance between the plane H and the
respective pedestal 26).

[0140] During the release step, the respective locking
element 40 is actuated to obtain a contraction of the re-
spective interaction portion 45 so as to release the re-
spective support bar 37; during the locking step, the re-
spective control element 47 is actuated to obtain an ex-
pansion of the respective interaction portion 45 so as to
lock the respective support bar 37.
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[0141] In greater detail, during the release step, the
respective control element, particularly the respective
screw 47, is actuated so that the pressure acting on the
liquid decreases and the respective interaction portion
45 contracts in the radial direction; during the locking
step, the respective control element, particularly the re-
spective screw 47, is actuated so that the pressure acting
on the liquid increases and the respective interaction por-
tion 45 extends.

[0142] In the alternative embodiment in which each
support unit 13 comprises a locking assembly 40’, the
extension and contraction of the respective interaction
portion take place by means of the actuation of the re-
spective nut 55 and the insertion or exit of the respective
interaction section 54 of the respective upper ring 52 into
or from the respective lower ring 53 to cause the inter-
action section 54 ofthe respective lower ring 53 to expand
or contract respectively.

[0143] The replacement of the centring rings 28 com-
prises:

- atleast one detachment step, in which at least one
centring ring 28, in use on a respective pedestal 26
and acting on a respective bottle 2 of a first type
and/or format, is removed from the respective main
body 27; and

- anattachment step, during which a new centring ring
28 adapted to centre a respective bottle 2, of a sec-
ond bottle type and/or format different from the first
type and/or format, is applied to the main body 27.

[0144] In a preferred embodiment, the following are
also executed:

- at least one release step, in which the respective
centring ring 28 is released from the respective main
body 27; and

- atleast one locking step, in which the new centring
ring 28 is locked on the respective main body 27.

[0145] Inparticular, the release step is executed before
the detachment step, and the locking step is executed
after the attachment step.

[0146] Preferably, at least one repetition step is also
executed, during which the detachment and attachment
steps arerepeated to replace a centring ring 28 of another
pedestal 26. More preferably, a plurality of repetition
steps are executed to replace the respective centring ring
28 in use on each pedestal 26.

[0147] Inan alternative embodiment, a release step, a
detachment step, an attachment step and a lock step are
executed in each repetition step. In particular, these
steps are executed in the order in which they have been
mentioned.

[0148] The advantages of the apparatus 1 constructed
according to the present invention will be apparent from
an examination of its characteristics.

[0149] In particular, the apparatus 1 provides simple
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and economical control of the positioning of the pedestals
26 for adapting the apparatus 1to a new bottle type and/or
format.

[0150] Anotheradvantage is that the apparatus 1 does
not require the complex control of the movement of the
supporting base of the carousel conveyor in order to con-
trol the positioning of all the pedestals simultaneously.
[0151] Furthermore, thereis no need to construct spac-
ers for each support unit 13 and for each bottle type
and/or format. It may only be necessary to prepare one
spacer for each bottle type and/or format.

[0152] Another advantage is that the positioning of
each pedestal 26 is carried outindependently of the other
pedestals 26, and any imperfections may be compensat-
ed independently.

[0153] A further advantage lies in the fact that, during
a format change of the apparatus 1, there is no need to
replace each pedestal 26, but only the centring rings 28,
thereby providing a cost saving.

[0154] Finally, the apparatus 1 described and illustrat-
ed herein may evidently be modified and varied without
departure from the protective scope defined by the
claims.

[0155] In an alternative embodiment which is not
shown, each support unit 13 is also adapted to rotate the
respective bottle 2 around the respective axis A.

[0156] In another alternative embodiment which is not
shown, each treatment unit 16 comprises a fastening
head adapted to fasten a respective cap on to the re-
spective bottle 2.

Claims

1. A treatment apparatus (1) for treating receptacles
(2), in particular bottles (2) comprising:

- a carousel conveyor (10) adapted to rotate
around a central axis (B) to advance the recep-
tacles (2) along a predetermined path (P);

- a plurality of support units (13) arranged on the
carousel conveyor (10) at a peripheral portion
of said carousel conveyor (10);

wherein each support unit (13) is equipped with a
pedestal (26) adapted to support a respective recep-
tacle (2) during advancement of the respective re-
ceptacle (2) along the aforesaid path (P) and a sup-
port bar (37) carrying the respective pedestal (26);

characterized in that each support unit (13) further
comprises a support housing, in particular a hollow
cylinder (38), having an inner channel, said channel
extending parallel to the aforesaid central axis (B);

wherein each support bar (37) is housed in the re-
spective channel and is adapted to slide in the re-
spective channel in a respective predetermined lin-
ear direction (D1);

and
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wherein each support unit (13) comprises a locking
2 assembly (40, 40’) adapted to interact with the re-
spective support bar (37) and the respective channel
and being controllable in at least a locking configu-
ration and in at least a release configuration to re-
spectively lock or release the support bar (37) and
respectively prevent or allow sliding of the support
bar (37) in the respective channel.

The treatment apparatus according to claim 1,
wherein each locking assembly (40, 40’) is arranged
coaxially to the respective support bar (37) and to
the respective channel.

The treatment apparatus according to claim 1 or 2,
wherein each locking assembly (40, 40’) comprises
at least one interaction portion (45), which partially
surrounds at least the respective support bar (37).

The treatment apparatus according to claim 3,
wherein each interaction portion (45) is interposed
between the respective channel and the respective
support bar (37).

The treatment apparatus according to claim 4,
wherein the respective interaction portion (45) of
each locking assembly (40, 40’) has a ring shaped
cross section; and

wherein each locking assembly (40, 40’) comprises
a control element (47, 55) adapted to carry out an
expansion or contraction in a radial direction of the
respective interaction portion (45) to respectively
lock or release the respective support bar (37).

The treatment apparatus according to claim 5,
wherein each interaction portion (45) comprises an
inner cavity (48) having a ring shaped cross section
containing a hydraulic liquid; and

wherein the related control element (47) is adapted
to control a pressure acting on the hydraulic liquid
to expand or contract the respective interaction por-
tion (45).

The treatment apparatus according to one of the pre-
ceding claims, wherein each support bar (37) and
each channel have respectively a substantially
smooth outer surface and inner surface.

The treatment apparatus according to one of the pre-
ceding claims, wherein each support unit (13) further
comprises a fixed support frame (41) connected to
said carousel conveyor (10), which supports the re-
spective support housing in a mobile manner.

The treatment apparatus according to one of the pre-
ceding claims, wherein each pedestal (26) compris-
es:
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- a main body (27), which, in use, is in contact
with a bottom wall (4) of the receptacle (2);
-acentring ring (28) connected to the main body
(27) and being adapted to contact the respective
side walls (6) of the respective receptacle (2) to
centre the respective receptacle (2) on the re-
spective pedestal (26);

wherein each centring ring (28) is connected to the
respective main body (27) in a removable and inter-
changeable manner.

A method forformat change of atreatmentapparatus
(1) according to one of the preceding claims com-
prising the following steps:

- arelease step during which a locking assembly
(40, 471°) is controlled in the release configura-
tion;

- a positioning step during which the respective
support bar (37) is moved in the aforesaid pre-
determined linear direction (D1) so as to position
the respective pedestal (26) in a desired posi-
tion; and

- a locking step activated after positioning of the
respective pedestal (26) in the desired position
and during which the locking assembly (40, 40°)
is controlled in the locking configuration so as
to prevent sliding of the respective support bar
(37) in the respective inner channel.

The method according to claim 10, comprising at
least a repetition step during which the release, po-
sitioning and locking steps are repeated to position
another pedestal (26) in the respective desired po-
sition.

The method according to claim 10 or 11, wherein
during the positioning step the following sub-steps
are executed:

- a first sub-step during which the respective
support bar (37) is moved to generate a distance
between a supporting base (24) of the carousel
conveyor (10) and the pedestal (26) greater than
the predetermined distance, said predeter-
mined distance being the distance between the
pedestal (26) in the desired position and said
supporting base (24);

- a second sub-step during which a spacer is
interposed between said supporting base (24)
and the pedestal (26);

- a third sub-step during which the support bar
(37) is moved so as to rest the pedestal (26) on
the spacer;

wherein after the third sub-step the locking step is
performed; and
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wherein after the locking step the spacer is removed.

The method according to claim 10 or 11, wherein
during the positioning step the following sub-steps
are executed:

- a measuring sub-step during which the dis-
tance between a supporting base (24) of the car-
ousel conveyor (10) and the respective pedestal
(26) is measured; and

- a correction sub-step during which the support
bar (37) is moved in said direction (D1) until ob-
taining a measurement of the distance between
the aforesaid supporting base (24) and the ped-
estal (26) that corresponds to a desired dis-
tance, said desired distance being the distance
betweenthe pedestal (26) in the desired position
and said supporting base (24).

The method according to one of claims 10 to 13,
wherein each locking assembly (40, 40’) comprises
at least an interaction portion (45) interposed be-
tween the respective channel and the respective
support bar (37) and having a ring shaped cross sec-
tion; and wherein each locking assembly (40, 40’)
comprises a control element (47, 55) adapted to ac-
tuate an expansion or a contraction in a radial direc-
tion of the respective interaction portion (45) to re-
spectively lock or release the support bar (37);
wherein during the release step the respective con-
trol element (40, 40’) is operated to obtain a contrac-
tion of the respective interaction portion (45) so as
to release the respective support bar (37); and
wherein during the locking step the respective con-
trol element (40, 40’) is operated to obtain an expan-
sion of the respective interaction portion (45) so as
to lock the respective support bar (37).

A treatment apparatus (1) for treating receptacles
(2), in particular bottles (2), comprising:

- a carousel conveyor (10) adapted to rotate
around a central axis (B) to advance the recep-
tacles (2) along a predetermined path (P);

- a plurality of support units (13) arranged on the
carousel conveyor (10) at a peripheral portion
of said carousel conveyor (10);

wherein each support unit (13) is equipped with a
pedestal (26) adapted to support a respective recep-
tacle (2) during conveying of the respective recep-
tacle (2) along said path (P);

wherein each pedestal (26) comprises a main body
(27), which, in use, is in contact with a bottom wall
(4) of the respective receptacle (2), and a centring
ring (28), connected to the main body (27) and adapt-
ed to contact the side walls (6) of the respective re-
ceptacle (2) to centre the respective receptacle (2)
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on the respective pedestal (26) ;

characterized in that each centring ring (28) is con-
nected to the respective main body (27) in a remov-
able and interchangeable manner.

An apparatus according to claim 15, wherein each
pedestal (26) comprises a locking device (31) adapt-
ed to lock the respective centring ring (28) on the
respective main body (27).

The apparatus according to claim 15 or 16, wherein
each support unit (13) comprises a support bar (37)
carrying the respective pedestal (26) and adapted
to move in a predetermined linear direction (D1) par-
allel to said central axis (B) to position the respective
pedestal (26) along the predetermined direction
(D1).

The apparatus according to claim 17, wherein each
support unit (13) further comprises:

- a support housing (38), in particular a hollow
cylinder (38), having an inner channel, said
channel extending parallel to the aforesaid cen-
tral axis (B) and in which channel there is housed
the respective supportbar(37) so as to be adapt-
ed to slide in the respective channel along the
respective predetermined linear direction (D1);
and

-alocking assembly (40, 40’) adapted to interact
with the respective support bar (37) and the re-
spective channel and controllable in at least a
locking configuration and in at least a release
configuration to respectively lock or release the
support bar (37) and respectively prevent or al-
low sliding of the support bar (37) in the respec-
tive channel.

The apparatus according to one of claims 15 to 18,
wherein each centring ring (28) is made of a poly-
meric material.

The method for format change of a treatment appa-
ratus for receptacles (2) according to one of claims
15 to 19, comprising the following steps:

- arelease step, during which at least a centring
ring (28) in use, which is adapted to centre a
respective receptacle of a first type and/or for-
mat on the respective pedestal (26), is removed
from the respective main body (27);

and

- a coupling step, during which a new centring
ring (28) adapted to centre a respective recep-
tacle of a second type and/or format different
from the first type and/or format is applied to the
main body (27).
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21. The method according to claim 20 further compris-

ing:

- a release step, during which the respective
centring ring (28) is released, in use, from the
respective main body (27); and

- a locking step, during which the new centring
ring (28) is locked on the respective main body
(27).
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