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(54) Container handling apparatus and method

(67)  Theinvention relates to a container handling ap-
paratus (1) provided with a cooling station (7), having an
inlet portion (19) for receiving a plurality of filled and
closed containers (2) and an outlet portion (20) for re-
leasing a plurality of cooled containers (2), and a deform-
ing station (8) for deforming a base (12) of each container

(2) inwardly of the container (2) so as to reduce the in-
ternal volume thereof; the deforming station (8) is ar-
ranged at the outlet portion (20) of the cooling station (7)
so that the containers (2) are transferred from the cooling
station (7) to the deforming station (8) without any inter-
mediate conveyor located therebetween.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a container
handling apparatus and method, more specifically to an
apparatus and method for cooling filled and closed con-
tainers, such as for example plastic bottles, and for trans-
forming them into the desired configuration.

[0002] The presentinvention isadvantageouslybutnot
exclusively applicable in the sector of plastic hot fill con-
tainers, which the following description will refer to, al-
though this is in no way intended to limit the scope of
protection as defined by the accompanying claims.

BACKGROUND ART

[0003] As known, the containers of the above-men-
tioned type, after having been filled with hot - for example
atabout 85°C - pourable products or liquids, are first sub-
jected to a capping operation and then cooled so as to
return to a room temperature. By effect of the capping
operation, the heated air presentin the top portion ("head
space") of the container expands causing a stress tend-
ing to produce a general swelling of the container at the
side wall and at the base wall.

[0004] The following cooling to which the container is
subjected, causes, vice versa, a reduction of the volume
of air and minimally of the liquid product contained in the
container; a depression is therefore created, which tends
to pull the side walls and the base wall of the container
inwards. This may determine deformations in the walls
of the container if these are not rigid enough to resist the
action of the above disclosed stresses.

[0005] Inordertocontain the depressive stresses gen-
erated during the cooling of the product within the con-
tainers without generating undesired deformations of the
containers, they are typically provided, at the side wall,
with a series of vertical panels, known as "vacuum pan-
els". These panels, in the presence of depressive stress-
es, are deformed inwardly of the container allowing it to
resist to the hot fill process without generating undesired
deformations in other areas of the container.

[0006] Likewise, the known containers intended to be
subjected to a hotfill process can also have an optimised
lower portion or base adapted to be deformed upwards
under the action of the depressive stresses.

[0007] Even though the disclosed solutions allow to
"relieve" the pressure stresses on specific parts of the
containers, i.e. the vertical vacuum panels or the base,
thus avoiding the occurrence of undesired deformations
in other parts of the containers, they do not allow the
cancellation of the above said stresses; in other words,
the containers remain in any case subject to internal de-
pressive stresses and must therefore be provided with a
structure capable of resisting such stresses.

[0008] Patent application WO2006/068511 shows a
container having a deformable base, which can have two
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different configurations: a first unstable configuration, in
which this base has a central area projecting downwards
with respect to the outermost annular area immediately
adjacent thereto, and a second stable configuration, in
which the central area is retracted inwardly of the con-
tainer, i.e. is arranged in a higher position with respect
to the adjacent annular area.

[0009] Following the filling with the hot pourable prod-
uct, the base of the container has the first unstable con-
figuration and must be supported by a special cup ele-
ment to which it is coupled. Thereby, the downward de-
formation of the base of the container can be maximised
without compromising the stable support of the container,
since such a support is provided by the cup element.
Following the cooling, the containers are transferred,
through a plurality of conveyors, to a deforming or invert-
ing station, in which the base can be displaced by an
external action, for example a vertical thrust upwards per-
formed by a rod or plunger, in the second stable config-
uration with the subsequent possibility of removing the
cup element.

[0010] The displacement of the base of the container
from the first to the second configuration determines a
considerable reduction of the containment volume of the
container, much higher than would be obtained in the
known containers simply by the deformation of the base
by the effect of the sole depressive stresses; the final
effect is therefore substantially the cancellation of the
depressive stresses acting on the inside of the container.
[0011] A new type of bottle has been recently devel-
oped, which defines a planar resting surface even in the
first configuration of its base. In particular, this new type
of bottle has a peripheral annular area defining the planar
resting surface ensuring a stable support, and a central
recessed area that, in both firstand second configuration,
does not project downwards beyond the peripheral an-
nular area. This kind of bottle does not need the use of
the special cup elements mentioned above, but can be
transported by planar support elements or conventional
conveyors.

[0012] During the transfer from the cooling station to
the deforming station, containers have to be put at right
sequence and timing to be fed to the deforming station;
it is therefore necessary to generate at least one accu-
mulation of the containers before them being released
atrequested timeintervals towards the deforming station.
[0013] Duetothe effectofthe depressive stresses gen-
erated by the cooling operation, containers leaving the
cooling station have non-well defined or random ge-
ometries, which further vary due to subsequent lowering
of the temperature to the room temperature. This makes
difficult their transportation to the deformation station, re-
quiring sophisticated conveying systems; even using the
bottles having a planar resting surfaces in both first and
second configurations, non-symmetrical deformations of
the bases thereof may produce undesired inclinations of
such bottles, with consequent difficulties in conveying
and accumulating them.
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[0014] In particular, due to the fact that these contain-
ers have non-circumferential contact lines, a good and
well-ordered accumulation pattern is prevented. These
problems impact line efficiency as well as line filling.
[0015] Furthermore, in the beverage or liquid packing
industry, there is a general demand for reducing com-
plexity of the plant layout.

DISCLOSURE OF INVENTION

[0016] It is an object of the present invention to find a
straightforward and cost-effective solution to solve the
above described problem and to meet the above de-
mand.

[0017] This object is achieved by a container handling
apparatus as claimed in claim 1.

[0018] The present invention further relates to a con-
tainer handling method as claimed in claim 10.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] A preferred embodiment is hereinafter dis-
closed for a better understanding of the present inven-
tion, by mere way of non-limitative example and with ref-
erence to the accompanying drawings, in which:

- Figure 1 is a schematic plan view of a container han-
dling apparatus according to the present invention;

- Figure 2 is a larger-scale plan view of part of the
apparatus of Figure 1, with parts removed for clarity;

- Figure 3 is a larger-scale, partial sectional side view
of an operative unit of a deforming station of the ap-
paratus of Figures 1 and 2, in a first condition; and

- Figure 4 is a larger-scale, partial sectional side view
of the operative unit of Figure 3, in a second condi-
tion.

BEST MODE FOR CARRYING OUT THE INVENTION

[0020] With reference to Figure 1, numeral 1 indicates
as a whole a handling apparatus for performing a plurality
of operations on containers, in particular plastic bottles
2, soasto transform them in afinal configuration, in which
they are filled with a pourable product, such as a non-
carbonated liquid product, closed with respective caps 3
and labelled with respective labels 4.

[0021] In particular, apparatus 1 comprises:

- afilling machine 5 (known per se and not described
in detail) for filling bottles 2 with the pourable product,
which is preferably a hot pourable product;

- a capping machine 6 (known per se and not de-
scribed in detail), arranged downstream of filling ma-
chine 5and adaptedto close bottles 2 with respective
caps 3;

- acooling station 7, arranged downstream of capping
machine 6 and adapted to cool the product contained
in closed bottles 2;
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- adeforming station 8 for transforming the cooled bot-
tles 2 into the desired final configuration;

- a labelling machine 9 (known per se and not de-
scribed in detail) for applying respective labels 4 on
the bottles 2 arriving from the deforming station 8;
and

- aplurality of conveyors 10, of the star or linear type,
for transferring bottles 2 within apparatus 1.

[0022] As may be seen in detail in Figures 3 and 4,
each bottle 2 has a longitudinal axis A, a base 12 and a
neck 13 defining an opening (not visible) for pouring the
product contained in bottle 2.

[0023] In the example shown, base 12 has an annular
area 15 having axis A, radially external and defining an
annular resting surface of relative bottle 2, and a central
recessed area 16, surrounded by annular area 15 and
arranged normally higher along axis A with respect to
annular area 15 in a vertical position of bottle 2, i.e. with
neck 13 placed above base 12; in other words, central
area 16 is arranged at a distance from neck 13 along axis
A smaller than the distance, along the same axis, be-
tween neck 13 and annular area 15.

[0024] Base 12is deformable and can have two differ-
ent configurations, shown in Figures 3 and 4. In the first
configuration (Figure 3), central area 16 of base 12 is
deformed and swollen downwards, i.e. it is arranged at
a maximum distance from neck 13 along axis A so as to
define a maximum internal volume of bottle 2; in the sec-
ond configuration (Figure 4), central area 16 is instead
retracted inwardly of relative bottle 2 with respect to the
first configuration, i.e. central area 16 is arranged at a
smaller distance along axis A from neck 13 with respect
to the first configuration. Itis apparent that bottles 2 have,
in the second configuration of base 12, a containing vol-
ume smaller than that in the first configuration.

[0025] Bottles 2 are fed to filling machine 5 in an open
condition and in a vertical position, i.e. with bases 12
arranged below respective necks 13.

[0026] After being filled with the pourable product at
filing machine 5 and closed with a relative cap 3 at cap-
ping machine 6, each bottle 2 is fed in the vertical position
to cooling station 7, in which its temperature is lowered
to a given value close.

[0027] The cooled bottles 2 are fed to the deforming
station 8 with their bases 12 in the first configurations, i.
e. deformed and swollen downwards, and within the bot-
tles 2 there are depressive stresses which tend to dis-
place the bases 12 towards the second configuration.
[0028] In deforming station 8, base 12 of each bottle 2
is deformed into the second configuration so as to reduce
its containment volume and cancel the depressive stress-
es acting on the inside of the bottle 2.

[0029] Bottles 2 are then released from deforming sta-
tion 8 in the second configuration, which corresponds to
the desired final configuration, in which application of la-
bels 4 can be performed.

[0030] With particular reference to Figure 2, cooling
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station 7 basically comprises a cooling tunnel 17 and
transportation means 18 for advancing bottles 2 inside
the cooling tunnel 17. More specifically, cooling tunnel
17 has an inlet portion 19 for receiving a plurality of filled
and closed bottles 2 from capping machine 6 and an out-
let portion 20 for releasing a plurality of cooled bottles 2.
[0031] Deforming station 8 is advantageously ar-
ranged at outlet portion 20 of cooling tunnel 17 so that
bottles 2 are transferred from cooling tunnel 17 to de-
forming station 8 without any intermediate conveyor lo-
cated therebetween.

[0032] In particular, in the example shown, deforming
station 8 is partially housed inside outlet portion 20 of
cooling tunnel 17.

[0033] According to a possible alternative, not shown,
deforming station 8 may be completely housed inside
outlet portion 20 of cooling tunnel 17 or even integrated
into outlet portion 20.

[0034] According to another possible alternative, not
shown, deforming station 8 may be arranged externally
adjacent to outlet portion 20 of cooling tunnel 17.
[0035] In all these cases, the deforming operation is
started at the end of the cooling operation; it is pointed
out that, in the present description and in the claims, the
expression "at the end" means:

- either that the deforming operation is started imme-
diately after the end of the cooling operation, as nec-
essarily occurs when the deforming station 8 is ex-
ternally adjacent to outlet portion 20 of cooling tunnel
17,

- or that the deforming operation is started while the
cooling operation is being completed, as may occur
when at least part of deforming station 8 is housed
inside outlet portion 20 of cooling tunnel 17.

[0036] Inthe example shownin Figure 2,transportation
means 18 basically comprise:

- alinear conveyor 21 receiving bottles 2 at inlet por-
tion 19 of cooling tunnel 17 and advancing the bottles
2 towards outlet portion 20; and

- asequencing assembly 22 receiving bottles 2 from
conveyor 21 and configured to put the bottles 2 in a
given sequence to be fed to deforming station 8.

[0037] In particular, conveyor 21 advances bottles 2
along afirstdirection B frominlet portion 19 towards outlet
portion 20 of cooling tunnel 17, whilst sequencing as-
sembly 22 moves bottles 2 orthogonally to direction B.
[0038] More specifically, conveyor 21 is of belt- or
chain-type and comprises an endless transport element
23 moved continuously along a closed loop path and hav-
ing a work portion 24, parallel to direction B, and a return
portion (not shown). Transport element 23 is wound in a
known manner around respective pulleys (known per se
and not shown), at least one of which is powered.
[0039] In the example shown, work portion 24 defines
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a horizontal transport plane 25 for receiving bottles 2 in
random positions and multiple rows and for transferring
them parallel to direction B.

[0040] Sequencing assembly 22 comprises a linear
conveyor 26, which defines a plurality of bottle receiving
seats 27, aligned along a direction C orthogonal to direc-
tion A, and is arranged immediately downstream of con-
veyor 21; in this way, bottles 2 are continuously trans-
ferred from transport plane 25 to receiving seats 27 of
conveyor 24.

[0041] Asindicated by arrows in Figure 2, conveyor 26
advances bottles 2, arranged in receiving seats 27, along
direction C from a side wall 28 of cooling tunnel 17 to an
opposite side wall 29 of the same cooling tunnel 17.
[0042] Conveyor 26 is of belt- or chain-type and com-
prises an endless transport element 30 moved continu-
ously along a closed loop path and having a horizontal
work portion 31, coplanar with work portion 24 of con-
veyor 21, and a return portion (not shown). Transport
element 30 is wound in a known manner around respec-
tive pulleys (known per se and not shown), at least one
of which is powered.

[0043] Transportelement30is provided with a plurality
of equally spaced, protruding paddles 32, which extend
parallel to direction B and define respective receiving
seats 27 for bottles 2 coming from conveyor 21.

[0044] Sequencing assembly 22 comprises a further
linear conveyor 33, which is arranged in a position adja-
cent and parallel to conveyor 26 for advancing bottles 2
coming from conveyor 26 along a direction D, opposite
to direction C, from side wall 29 of cooling tunnel 17 to
deforming station 8. More specifically, conveyor 33 is ar-
ranged on opposite side of conveyor 26 with respect to
conveyor 21.

[0045] Analogously to conveyors 21 and 26, conveyor
33 is of belt- or chain-type and comprises an endless
transport element 34 moved continuously along a closed
loop path and having a horizontal work portion 35, co-
planar with work portion 31 of conveyor 26, and a return
portion (not shown). Transport element 34 is wound in a
known manner around respective pulleys (known per se
and not shown), at least one of which is powered.
[0046] Sequencing assembly 22 further comprises an
actuator element 51 located adjacent to side wall 29 of
cooling tunnel 17 and acting parallel to direction B for
displacing each bottle 2 from conveyor 26 to conveyor 33.
[0047] Sequencing assembly 22 finally comprises a
stop and release device 36 for feeding bottles 2 to de-
forming station 8 at given time intervals. In practice, stop
and release device 36 comprises interacting means 37
periodically acting on bottles 2 advanced by conveyor 33
so as to stop them at a given point along direction D and
release one of them at a time after a given time interval;
in practice, stop and release device 36 generates a given
spacing between each bottle 2 and the following one cor-
responding to the spacing at which bottles 2 are received
by deforming station 8.

[0048] Inthe example shown, stop and release device
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36 comprises a wheel 38 arranged on a side of work
portion 35 of conveyor 33 and having a plurality of equally
spaced interacting portions 39 periodically protruding
above work portion 35 for cooperating with bottles 2 and
stopping them.

[0049] With reference to Figures 2 to 4, deforming sta-
tion 8 basically comprises a carousel 40 mounted to ro-
tate about a vertical central axis E orthogonal to directions
B, C and D. Carousel 40 receives a sequence of bottles
2 in the first configuration by conveyor 33, which coop-
erates with carousel 40 at a first transfer section 41, and
releases a sequence of bottles 2 in the second configu-
ration to an outlet conveyor 10, which cooperates with
carousel 40 at a second transfer section 42.

[0050] Carousel 40 comprises a plurality of operative
units 43 (only one of which shown in detail in Figures 3
and 4), which are uniformly distributed about axis E and
are mounted at a peripheral portion of carousel 40.
[0051] Operative units 43 are displaced by carousel 40
along a circular processing path P which extends about
axis E and through transfer sections 41 and 42.

[0052] As may be seen in Figures 2 to 4, operative
units 43 are fixed to a horizontal rotating table 44 of car-
ousel 40, have respective axes F parallel to axis E and
orthogonal to path P, and extend coaxially through re-
spective through-holes 45 of rotating table 44 and on
both sides thereof.

[0053] Each operative unit 43 is adapted to receive a
relative bottle 2 in a vertical position, i.e. having its axis
A coaxial to relative axis F with neck 13 placed above
base 12, and to retain this bottle 2 in the above said po-
sition along path P from transfer section 41 to transfer
section 42.

[0054] Since operative units 43 are identical to one an-
other, only one will be disclosed in detail hereinafter for
clarity and simplicity; it is evident that the features that
will hereinafter disclosed are common to all operative
units 43.

[0055] In particular, operative unit 43 basically com-
prises, above rotating table 44, a support plate 46 fixed
to the rotating table 44 and adapted to define a horizontal
support for base 12 of a relative bottle 2. In greater detail,
support plate 46 extends orthogonally to axis F and has,
ontop, ahorizontal resting surface 47 for supporting base
12 of relative bottle 2. In practice, annular area 15 is the
only part of bottle 2 contacting resting surface 47, being
central area 16 retracted along axis A with respect to
annular area 15 in both first and second configuration of
base 12.

[0056] As can be seen in Figures 3 and 4, each bottle
2, when housed on relative operative unit 43, is also
locked on top by a retaining member 48 cooperating with
cap 3 of bottle 2.

[0057] Support plate 46 has a through opening 49 co-
axial to axis F, and operative unit 43 also comprises a
plunger 50, borne by rotating table 44 of carousel 40 on
the opposite side of support plate 46 with respect to bottle
2, which is selectively displaceable along axis F, with
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respect to support plate 46, to act, through opening 49,
on base 12 of relative bottle 2 and deform it from the first
to the second configuration.

[0058] In particular, plunger 50 is selectively displace-
able between a first resting position, in which it is spaced
from base 12 of bottle 2 borne by support plate 46, and
a second operative position, in which it engages opening
49 of support plate 46 and cooperates with base 12 of
bottle 2 to deform it from the first to the second configu-
ration.

[0059] Preferably, plunger 50 is axially actuated by a
fluidic actuator (known per se and not shown), for exam-
ple of pneumatic type, carried by rotating table 44. Ac-
cording to other possible variants (not shown), plunger
50 may be coupled to, or be defined, by a linear motion
mobile member or may be driven by an electric motor
coupled with a worm screw.

[0060] Bottles 2 exiting from carousel 40 of deforma-
tion station 8 are then transferred, by one or more con-
veyors 10, to labelling machine 9 for application of labels
4.

[0061] According to a possible alternative not shown,
operative units 43 of carousel 40 may be incorporated in
labelling machine 9, and this modified labelling and de-
forming machine may be advantageously arranged at
outlet portion 20 of cooling tunnel 17 so that bottles 2 are
transferred from cooling tunnel 17 to said modified ma-
chine without any intermediate conveyor located there-
between.

[0062] In use, bottles 2 are filled on filling machine 5
with a hot pourable product, for example a liquid food
product at about 85°C. In practice, empty bottles 2 are
fed to filling machine 5 by an inlet conveyor 10, in the
case shown a star conveyor, and after being filled, exit
filing machine 5 through an outlet conveyor 10, also of
the star type. From here bottles 2 reach capping machine
6, where they are closed with respective caps 3.

[0063] By the effect of the capping operation, heated
air present in the top portion of each bottle 2, between
the product and relative cap 3, expands causing a stress
that tends to produce a general swelling of bottle 2.
[0064] At this point, bottles 2 are fed to cooling station
7 where the product contained therein is taken to the
desired temperature. During this step, depressive stress-
es are generated within bottles 2 and tend to shrink them.
[0065] In particular, bottles 2 are advanced and se-
quenced inside cooling tunnel 17 by conveyors 21, 26
and 33 and are fed at appropriate time intervals to defor-
mation station 8 by stop and release device 36.

[0066] Bottles 2 are directly transferred to carousel 40
of deformation station 8 by conveyor 33 within outlet por-
tion 20 of cooling tunnel 17. In particular, bottles 2 reach
in a sequence the different operative units 43 of carousel
40 of deformation station 8.

[0067] Each bottle 2 is transferred to deforming station
8 with its base 12 in the first configuration. It may be
noted, also in the above said first deformed configuration,
that central area 16 of base 12 does not project down-
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wards beyond adjacentannular area 15; thereby, annular
area 15 always ensures a stable supportfor relative bottle
2.

[0068] Each bottle 2 is arranged resting on support
plate 46 of a relative operating unit 43. Bottles 2 are fed
to deforming station 8 in a vertical position, with axes A
thereof parallel to central axis E and coaxial to axes F of
respective operating units 43.

[0069] During the movement of bottles 2 from transfer
section 41 to transfer section 42, respective plungers 50
are activated to bring relative bases 12 from the first to
the second configuration and thus cancel the depressive
stresses acting within bottles 2.

[0070] After this operation, bottles 2 have well-defined
geometries and therefore can be easily transferred to
labelling machine 9 and to subsequent operating ma-
chines by using standard conveyors.

[0071] As it appears from the above description, the
integration or location of the deforming station 8 into out-
let portion 20 of cooling tunnel 17 permits to simplify
transportation of bottles 2 from cooling station 7 to sub-
sequent stations or machines, such as deforming station
8 and labelling machine 9.

[0072] In addition, the new arrangement allows to limit
the need for bottles 2 to be accumulated and to reduce
the number and extension of conveyors 10 used in the
apparatus 1.

[0073] Plus, by limiting the extension of the zones of
the apparatus 1in which it is necessary to convey bottles
2 having random/non symmetrical shapes, an improve-
ment in line efficiency and line filling can be achieved
with respect to known solutions.

[0074] Furthermore, the new solution permits to re-
duce footprint and complexity of the apparatus 1 with
respect to known apparatus.

[0075] Finally, itis clear that modifications and variants
to apparatus 1 and the method disclosed and shown
herein can be made without departing from the scope of
protection of the claims.

Claims
1. A container handling apparatus (1) comprising:

- a cooling station (7) having an inlet portion (19)
for receiving a plurality of filled and closed con-
tainers (2) and an outlet portion (20) forreleasing
a plurality of cooled containers (2); and

- a deforming station (8) for deforming a base
(12) of each container (2) inwardly of the con-
tainer (2) so as to reduce the internal volume
thereof;

characterized in that said deforming station (8)
is arranged at the outlet portion (20) of said cool-
ing station (7) so that the containers (2) are
transferred from said cooling station (7) to said
deforming station (8) without any intermediate
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conveyor located therebetween.

The apparatus as claimed in claim 1, wherein said
deforming station (8) is at least partially housed in-
side said outlet portion (20) of said cooling station (7).

The apparatus as claimed in claim 1 or 2, wherein
said cooling station (7) comprises a cooling tunnel
(17) and transportation means (18) for advancing
said containers (2) inside said cooling tunnel (17).

The apparatus as claimed in claim 3, wherein said
transportation means (18) comprise:

- first conveying means (21) receiving said con-
tainers (2) at said inlet portion (19) and advanc-
ing the containers (2) towards said outlet portion
(20); and

- second conveying means (26, 33) receiving
said containers (2) from said first conveying
means (21) and configured to put said contain-
ers (2) in a given sequence to be fed to said
deforming station (8).

The apparatus as claimed in claim 4, wherein said
first conveying means (21) define a first advancing
direction (B) of said containers (2), and wherein said
second conveying means (26, 33) define atleastone
second advancing direction (C, D) of said containers
(2), transversal to said first advancing direction (B).

The apparatus as claimed in claim 5, wherein said
first conveying means comprise afirst linear convey-
or (21) defining a transport plane (25) for transferring
randomly said containers (2) parallel to said first ad-
vancing direction (B), wherein said second convey-
ing means comprise a second linear conveyor (26)
defining a plurality of container receiving seats (27)
aligned along said second advancing direction (C).

The apparatus as claimed in claim 6, wherein said
second conveying means comprise a third linear
conveyor (33) adjacent and parallel to said second
conveyor (26), receiving said containers (2) from
said second conveyor (26) and feeding them to said
deforming station (8) along a third advancing direc-
tion (D) opposite said second advancing direction
(C); said apparatus (1) further comprising a stop and
release device (36) for generating a given spacing
between each container (2) and the following one
corresponding to the spacing at which containers (2)
are to be received by said deforming station (8).

The apparatus as claimed in any one of the foregoing
claims, wherein said deforming station (8) comprises
a carousel (40) provided with a plurality of receiving
units (43) for respective containers (2).
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The apparatus as claimed in claim 8, wherein each
receiving unit (43) comprises one plunger (50) mov-
able transversally to the base (12) of the container
(2) to deform.

A method for handling filled and closed containers
(2), said method comprising the steps of:

- cooling said containers (2) at a cooling station
(7); and

- deforming a base (12) of each container (2)
inwardly of the container (2) at a deforming sta-
tion (8) so as to reduce the internal volume of
each container (2);

characterized in that said step of deforming is
started at the end of said step of cooling, and in
that said containers (2) are transferred from said
cooling station (7) to said deforming station (8)
without any intermediate conveyor located ther-
ebetween.

The method as claimed in claim 10, wherein said
step of deforming is started during the last part of
said step of cooling.

The method as claimed in claim 10, wherein said
step of cooling is started immediately after said step
of cooling.
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