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(54) APPARATUS FOR PERFORMING A PROCESSING OPERATION ON AN OBJECT HOUSED IN 
A CONVEYOR

(57) An apparatus (1) for processing an object com-
prises a processing station (2), at least one conveyor (3)
having a housing (30) for the object, a movement system
for moving the conveyor (3) along a movement path (15)
and for bringing it into a pause position in the processing
station (2). A positioning device (4) is configured to act
on the conveyor (3) in the pause position in order to po-
sition and/or retain the conveyor (3) in a processing po-
sition. The positioning device (4) comprises a first mem-
ber (41) and a second member (42) which are configured
to make contact on opposite sides with a body (31) of
the conveyor (3). The positioning device (4) comprises
an actuator (45) for shifting the first member (41) relative
to the second member (42) when the positioning device
(4) is switched from a non-operating condition to an op-
erating condition, and vice versa.
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Description

[0001] This invention relates to an apparatus for per-
forming a processing operation on an object which, spe-
cifically, is housed in a conveyor. In particular, this inven-
tion is applied for performing a processing operation on
an object which may be constituted of a product, such
as a food product, or of a container, such as a container
which is intended to be part of a package and which may
contain or support a product. Specifically, this invention
can be applied in an apparatus for performing at least
one step of a process linked to packaging of a product
on a container having the shape of a tray or a tub.
[0002] As indicated above, this invention relates to an
apparatus for performing a processing operation on an
object which is housed in a conveyor: the conveyor is
moved by a movement system which brings it into a
processing station, in which the processing operation
takes place on the object which is located in the conveyor.
[0003] Prior art apparatuses of this type usually com-
prise the movement system and at least one conveyor
which is moved by the movement system along the move-
ment path. The object conveyed by the conveyor is there-
fore brought into one or more processing stations, where
it is processed by a processing tool.
[0004] Some apparatuses of this type are disclosed for
example in US 9,162,825 B2, GB 2 517 145 A, WO
2018/018016 A1, EP 3 945 037 A1, EP 3 938 280 A1,
EP 3 733 530 A1. In at least some of these prior art doc-
uments (in particular, in US 9,162,825 B2) the movement
system comprises a pair of opposing combs that bring
the conveyors from the outside of the processing stations
into the inside of the processing station: the conveyor is
initially located out of the processing station and is caught
by the opposing combs, which approach each other; after
having caught the conveyor between them, the opposing
combs move along the movement path to bring the con-
veyor into the processing station, where the conveyor is
released by the combs which move away from each oth-
er; the combs then go back to the initial position by trans-
lating backwards and exiting the processing station.
[0005] The inventors of this invention noticed a disad-
vantage in the prior art apparatuses: the movement sys-
tem may position the object imprecisely in the processing
station and therefore the processing operation may be
defective or incorrectly performed.
[0006] For example, in the case of a processing oper-
ation which is the application of a film on a container, the
film may be fixed off centre or film seals on the container
may not be suitable because they are too close to the
edges of the container.
[0007] The inventors of this invention noticed that this
disadvantage may be particularly felt if the conveying
system (that is to say, the movement system) is of the
type with linear motors or planar motors, where there are
plays or mechanical degrees of freedom which make it
difficult to achieve precise and stable positioning of the
object conveyed in the processing station.

[0008] In this context the technical purpose which
forms the basis of this invention is to provide an apparatus
for performing a processing operation on an object which
overcomes the above-mentioned disadvantage or which
at least offers an alternative solution to the prior art so-
lutions.
[0009] The technical purpose and the aims indicated
are substantially achieved by an apparatus as defined in
independent claim 1. Particular embodiments of this in-
vention are defined in the corresponding dependent
claims.
[0010] According to one aspect of this invention, the
apparatus comprises a positioning device which is con-
figured to act on the conveyor in a pause position - to
which the conveyor was brought by the movement sys-
tem - in order to position and/or retain the at least one
conveyor in a processing position in which the object can
be processed by the processing tool. In other words, the
positioning device corrects any positioning imprecisions
by the movement system and brings the conveyor into
the predetermined position which is required for the
processing operation. Moreover, the positioning device
can retain the conveyor in that position, thereby eliminat-
ing any play that the conveyor could have. The position-
ing device is switchable between a non-operating condi-
tion and an operating condition. Specifically, the position-
ing device is a centring device which centres the convey-
or relative to the processing tool.
[0011] The positioning of the conveyor (and of the ob-
ject conveyed by it) in the processing station substantially
occurs in two steps: a first step in which the movement
system brings the conveyor into the processing station
and stops it in a position (pause position) which is very
near to the predetermined position, but not coincident
due to imprecisions and plays; a second step in which
the positioning device acts on the conveyor and shifts it
into and/or retains it in a position which is the predeter-
mined position, so that the processing operation can take
place without the above-mentioned disadvantage.
[0012] According to another aspect of this invention,
the positioning device comprises a first member and a
second member which are configured to make contact
on opposite sides with a body of the conveyor. The first
member is shiftable relative to the second member. The
positioning device also comprises an actuator for shifting
the first member relative to the second member when
the positioning device is switched from the non-operating
condition to the operating condition, and vice versa.
Whilst in the non-operating condition the first member
and the second member do not interfere with the move-
ment of the conveyor and with the reaching of the pause
position, in the operating condition the first member and
the second member hold the body of the conveyor be-
tween them. In the switching from the non-operating con-
dition to the operating condition, the actuator shifts the
first member towards the conveyor and in this way the
first member pushes the conveyor towards the second
member. In this way the conveyor is positioned and/or
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retained in the predetermined processing position, which
is defined by the positioning device in the operating con-
dition. This embodiment of the positioning device is easily
implementable and usable.
[0013] In a simple version, the first member is movable
and the second member is a fixed contact element
against which the conveyor is pushed by the first member
under the action of the actuator. In an alternative version,
the second member is also movable and is connected to
the actuator, so that the first member and the second
member are both shifted towards the conveyor.
[0014] In particular embodiments, in order to improve
the action of the positioning device on the conveyor, the
first member has a recessed seat which is intended to
receive a corresponding projection from the body of the
conveyor, or the first member has a projection which is
intended to be received in a corresponding recessed seat
of the body of the conveyor. This interaction required
between the seat and the projection is useful for defining
in an even more precise way the processing position
which the conveyor must adopt in the operating condition.
The same solution can be adopted for the second mem-
ber too.
[0015] If it is necessary to simultaneously process mul-
tiple objects in the same processing station, the latter
can be configured to receive multiple conveyors in re-
spective pause positions and the positioning device can
be configured to act simultaneously on the conveyors in
the pause positions, in order to position and/or retain the
conveyors in the respective processing positions. In a
particular embodiment, the movement system is of the
type with linear motors or planar motors. The conveyor
is a carriage or a shuttle which magnetically interacts with
the movement system. After the conveyor has been
brought to the pause position by the movement system
with linear motors or planar motors, the positioning de-
vice acts on the conveyor to correct any positioning im-
precisions by this movement system and/or to eliminate
any mechanical degrees of freedom or plays in the cou-
pling between the conveyor and the parts forming the
movement system. Further features and the advantages
of this invention will be more apparent in the detailed
description of a preferred, non-limiting embodiment of an
apparatus for performing a processing operation on an
object. Reference will be made to the accompanying
drawings, in which:

- Figure 1 is a front view of a processing station made
according to this invention;

- Figure 2 is a side view of the processing station of
Figure 1;

- Figure 3 is a perspective view of the processing sta-
tion of Figure 1, with some parts removed to show
the internal components;

- Figure 4 is an enlarged view of a detail of Figure 3;
- Figure 5 is a perspective view of the processing sta-

tion as in Figure 3, with further parts removed;
- Figure 6 is a perspective view of two members which

are part of a positioning device which is part of the
processing station of Figure 1;

- Figure 7 is a top view of the two members of Figure 6;
- Figure 8 is a perspective view of a body of a conveyor

used in the processing station of Figure 1;
- Figure 9 is a bottom view of the body of the conveyor

of Figure 8;
- Figure 10 is a perspective view of the processing

station as in Figure 3, with further parts removed to
show the positioning device in the non-operating
condition;

- Figure 11 is a side view of the processing station of
Figure 1, with parts removed to show the positioning
device in the non-operating condition;

- Figure 12 is a perspective view of the processing
station as in Figure 3, with further parts removed to
show the positioning device in the operating condi-
tion;

- Figure 13 is a side view of the processing station of
Figure 1, with parts removed to show the positioning
device in the operating condition;

- Figure 14 is a side view of the processing station of
Figure 1, with parts removed to show the positioning
device in the operating condition and a processing
step;

- Figure 15 is an enlarged view of a detail of Figure 14.

[0016] With reference to the above-mentioned figures,
an apparatus for performing a processing operation on
an object is indicated with the reference number 1 and
is schematically shown in Figure 1, where only a process-
ing station - indicated with the reference number 2 - is
shown in greater detail. By way of example only, Figure
1 shows that the apparatus 1 also comprises two other
stations, which are shown as simple rectangles and are
for example a loading station 11 and an unloading station
13, and a movement path 15 which passes through said
stations.
[0017] The apparatus 1 comprises at least one con-
veyor 3 which has a housing 30 for housing the object to
be processed in the processing station 2. In the particular
embodiment illustrated, the at least one conveyor has
two housings 30 (see Figure 8) and therefore can simul-
taneously house two objects to be processed.
[0018] The at least one conveyor 3 (which hereinafter
for brevity will be referred to simply as "the conveyor 3")
is movable along the movement path 15, which passes
through the processing station 2 and has a pause position
in the processing station 2. Specifically, the processing
station 2 comprises a lane 25 which defines a stretch of
the movement path 15, the conveyor 3 being movable
along the lane 25.
[0019] The apparatus 1 also comprises a movement
system for moving the conveyor 3 along the movement
path 15 and for bringing the conveyor 3 to the pause
position.
[0020] Therefore, during operation of the apparatus 1
the movement system moves the conveyor 3 (thereby
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conveying the object in the housing 30 along the move-
ment path 15 between the different stations) and stops
the conveyor 3 in the pause position in the processing
station 2. After the processing operation has been per-
formed, the movement system again moves the conveyor
3 to bring it out of the processing station 2.
[0021] In the specific embodiment illustrated, the
movement system is of the type with linear motors (or if
necessary with planar motors) and the conveyor 3 is a
carriage or a shuttle which magnetically interacts with
the movement system. In particular, the movement sys-
tem comprises a guide 18 with linear motors, which de-
fines the movement path 15 and is a stator of the move-
ment system with linear motors, whilst the conveyor 3
comprises a moved device 38, which magnetically inter-
acts with the guide 18 and runs along the guide 18. The
conveyor 3 also comprises a body 31 which is mounted
on the moved device 38 and which defines the housing
30. If necessary, in an alternative the body 31 and the
moved device 38 may constitute a single body.
[0022] It should be emphasised that the aspects strictly
linked to operation of the movement system with linear
motors or with planar motors, in particular operation of
the linear motors themselves and the interaction with the
carriage or shuttle, are aspects which are in themselves
known to a person skilled in the art and will not be ex-
plained in further detail in the following description. More-
over, examples and details can be found in European
patent application No. EP22174692.8 and No.
EP23169057.9 by this same Applicant.
[0023] The processing station 2 has a processing tool
21 for performing the processing operation. The expres-
sion "processing tool" shall be understood as a device
which is configured to perform the processing operation
on the object which is located in the processing station
2. In particular, the processing tool 21 is movable be-
tween a home position (for example, in which the
processing tool 21 is lifted towards the top of the process-
ing station 2, as shown in Figures 1 to 4) and an operating
position (for example, in which the processing tool 21 is
lowered towards the conveyor 3 in the pause position,
as shown in Figures 14 and 15).
[0024] In the specific embodiment illustrated, the
processing station 2 is a sealing station, the object is a
container having the shape of a tray or a tub (that is to
say, having a substantially flat shape in a lying plane or
having a concavity) and the processing operation to be
performed on the object is an application of a film on the
container, so that the film is sealed on the container.
[0025] In this embodiment, the processing tool 21 is a
sealing head which is movable towards the conveyor 3;
the conveyor 3 acts as a contact element onto which the
sealing head presses the container and the film.
[0026] In particular: in a first type of processing station
the film is sealed on the container to close and/or to seal
a product which is located on the container, in a second
type of processing station the film is sealed on the con-
tainer to form a coating of the container itself before a

product is positioned on the container.
[0027] In the first type, the processing station 2 com-
prises for example a modified-atmosphere sealing ma-
chine, a vacuum sealing machine, a skin packaging ma-
chine, or more generally a closing machine; in the second
type, the processing station 2 comprises for example a
thermoforming machine for thermoforming the film on the
container, or a machine for gluing the film on the contain-
er.
[0028] It should be noticed that in the figures the object,
the container, the product and the film are not shown.
However, they are aspects which are in themselves
known to a person skilled in the art. Moreover, examples
and details can be found in European patent application
No. EP22174692.8 and No. EP23169057.9 by this same
Applicant.
[0029] Here what is indicated is simply that the con-
tainer is for example made of material derived from cel-
lulose and/or plant fibres, such as cardboard, or may be
plastic-material based or metal-material based (for ex-
ample aluminium), or is made of different materials (for
example, plastic material and cellulose material), whilst
the film is for example made of thermoformable plastic
material, if necessary comprising a layer which is a barrier
to oxygen (for example a layer of EVOH).
[0030] One specific sector of application of this inven-
tion is the packaging of food products, therefore the prod-
uct in the container is a food product. That shall not be
understood as limiting and the invention is also applicable
to the packaging of non-food products.
[0031] The apparatus 1 according to this invention is
characterised by the fact that the processing station 2
comprises a positioning device 4 which is configured to
act on the conveyor 3 in the pause position in order to
position and/or retain the conveyor 3 in a processing po-
sition in which the object can be processed by the
processing tool 21. For this purpose, the positioning de-
vice 4 is switchable between a non-operating condition
(shown in Figures 10 and 11) and an operating condition
(shown in Figures 12 and 13).
[0032] Essentially, the positioning device 4 acts on the
conveyor 3 which is located in the pause position and
brings it into a desired position for the processing oper-
ation (if the movement system did not precisely position
the conveyor 3 in the desired position), then retaining it
in that desired position, or directly retains it in the desired
position (if the movement system precisely positioned
the conveyor 3).
[0033] Indeed, the pause position, in which the move-
ment system brings and stops the conveyor 3 in the
processing station 2, can be not coincident with the
processing position due to imprecisions and plays. The
positioning device 4, acting on the conveyor 3 in the
pause position in the processing station 2, is configured
to correct any positioning imprecisions by the movement
system. In other words, the positioning device 4 is a cen-
tring device which centres the conveyor 3 (and the object
conveyed) relative to the processing tool 21, so that the
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latter can operate correctly and precisely.
[0034] In the context of the movement system with lin-
ear motors, the action of the positioning device 4 allows
the elimination of any play in the coupling between the
guide 18 and the moved device 38 of the conveyor 3
and/or between the moved device 38 and the body 31 of
the conveyor 3.
[0035] In detail, the positioning device 4 comprises a
first member 41 and a second member 42 which are con-
figured to make contact on opposite sides with the body
31 of the conveyor 3. The first member 41 is shiftable
relative to the second member 42 and the positioning
device 4 also comprises an actuator 45 for shifting the
first member 41 relative to the second member 42 when
the positioning device is switched from the non-operating
condition to the operating condition, and vice versa.
[0036] In the non-operating condition the first member
41 and the second member 42 do not interfere with a
movement of the conveyor 3 along the movement path
15 in the processing station 2. Therefore, the movement
system can bring the conveyor 3 into the pause position
without being hindered by the positioning device 4.
[0037] During switching of the positioning device from
the non-operating condition to the operating condition,
the actuator 45 shifts the first member 41 relative to the
conveyor 3 in the pause position and the first member
41 pushes the conveyor 3 in the pause position towards
the second member 42, thereby positioning and/or re-
taining the conveyor 3 in the processing position. There-
fore, the first member 41 and the second member 42
make contact with the body 31 of the conveyor 3. Spe-
cifically, the balance between the thrusts applied by the
first member 41 and by the second member 42 on the
two opposite sides of the body 31 of the conveyor 3 guar-
antees positioning and retaining of the conveyor 3 itself
in the correct position for the processing operation.
[0038] In the operating condition the first member 41
and the second member 42 hold the body 31 of the con-
veyor 3 between them, which therefore remains retained
in the processing position.
[0039] After the processing operation, the switching of
the positioning device from the operating condition to the
non-operating condition returns the first member 41 to
the initial position and the body 31 of the conveyor 3 is
freed from being retained, so that the movement system
can restart the conveyor 3 towards the outfeed from the
processing station 2.
[0040] In the specific embodiment illustrated, the sec-
ond member 42 is also shiftable by the actuator 45 rela-
tive to the first member 41, that is to say, the first member
41 and the second member 42 are both movable relative
to a fixed structure 29 of the processing station 2. When
the positioning device 4 is switched from the non-oper-
ating condition to the operating condition, the first mem-
ber 41 and the second member 42 are both shifted rel-
ative to the conveyor 3 in the pause position.
[0041] In particular, the actuator 45 may comprise two
(or more) actuating units 451 which are operated in a

coordinated way to shift the first member 41 and the sec-
ond member 42. The actuator 45 or the actuating unit
451 is for example a hydraulic cylinder, a pneumatic cyl-
inder or a motor. If necessary, the actuator 45 or the
actuating unit 451 may comprise a spring for performing
one of the two movements of the respective member 41,
42, for example for returning the latter to the non-oper-
ating condition.
[0042] Alternatively to the embodiment with both mem-
bers 41, 42 movable, only the first member 41 is movable
relative to the fixed structure 29, whilst the second mem-
ber 42 is stationary and is a contact element against
which the body 31 of the conveyor 3 is pushed by the
first member 41.
[0043] In the embodiment illustrated, the first member
41 and the second member 42 are positioned on opposite
sides of the lane 25, that is to say, they are on opposite
sides relative to the stretch of movement path 15 which
the conveyor 3 can travel along. The first member 41 is
shiftable relative to the second member 42 along a line
of shifting which is transversal or perpendicular to the
lane 25. In other words, the shifting movement of the first
member 41 (and if necessary of the second member 42)
is an alternating movement towards and away from the
lane 25 and the other member.
[0044] In the operating condition (that is to say, in a
near condition) the first member 41 and the second mem-
ber 42 have a distance between them which is less than
a distance between the same members 41, 42 in the non-
operating condition (that is to say, in a far away condition).
In other words, the first member 41 and the second mem-
ber 42 form a gripper which grasps / releases the con-
veyor 3 in the processing station 2: the conveyor is
grasped in the pause position in the processing station
2 and is released in the processing position in the
processing station 2.
[0045] As can be seen in the figures, the first member
41 is shiftable relative to the second member 42 accord-
ing to a movement which takes place in a horizontal
plane. That movement is a translation in the horizontal
plane, alternatively it could be a roto-translation or a pure
translation.
[0046] In order to make the interaction between the
positioning device 4 and the conveyor 3 more effective,
the body 31 of the conveyor 3 has a first projection 33,
which in the pause position is directed towards the first
member 41, and a second projection 34, which in the
pause position is directed towards the second member
42.
[0047] The first member 41 and the second member
42 each have a recessed seat 43, 44 intended to receive
the respective first projection 33 or second projection 34
when, in the operating condition, the first member 41 and
the second member 42 are in contact with the body 31
of the conveyor 3. The seats 43, 44 have a U shape or
a V shape which is open towards the respective projec-
tion 33, 34. The projections 33, 34 are substantially
shaped to match the respective seats 43, 44. During the
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switching from the non-operating condition to the oper-
ating condition, the seats 43, 44 receive the projections
33, 34 and can perform an action centring the conveyor
3 even to correct its position along the movement line 15
(that is to say, along the lane 25) and/or its angular po-
sition (in particular the angular position relative to a ver-
tical axis of rotation). In the operating condition of the
positioning device 4 the interaction between the seats
43, 44 and the projections 33, 34 prevents any unwanted
movement of the conveyor 3 along the lane 25 or around
a vertical axis. Therefore, the seats 43, 44 precisely de-
fine the processing position which the conveyor 3 must
adopt.
[0048] It should also be noticed that, if the movement
system were to stop the conveyor 3 in a pause position
far from the one required, the projections 33, 34 would
be out of alignment relative to the seats 43, 44 and would
prevent the first member 41 (and if necessary the second
member 42) from reaching the position required for the
operating condition of the positioning device 4. That can
be detected by a monitoring system and suitably man-
aged as an operating error situation, in order to avoid an
incorrect processing operation and to allow adjustment
of the movement system.
[0049] In the figures the projections 33, 34 are shown
as protrusions of the body 31, however they may be sim-
ple teeth or pins. The important aspect is that they can
interact with the respective seats 43, 44 when the con-
veyor 3 is in the pause position and the positioning device
4 goes into the operating condition. An alternative and
equivalent solution (not shown in the figures) is that
wherein the body 31 of the conveyor 3 has a first recessed
seat which opens towards the first member 41 and a sec-
ond recessed seat which opens towards the second
member 42, the first member 41 and the second member
42 each having a projection intended to be received in
the respective first recessed seat or second recessed
seat when, in the operating condition, the first member
and the second member are in contact with the body 31
of the conveyor 3.
[0050] Another alternative and equivalent solution (al-
so not shown in the figures) is a combination of the two
above solutions, that is to say, the body 31 of the con-
veyor 3 has a first recessed seat, which opens towards
one of the two members 41, 42, and a first projection,
which is directed towards the other of the two members
41, 42. One of the two members 41, 42 has a second
projection and the other of the two members 41, 42, has
a second recessed seat, so that when, in the operating
condition, the first member 41 and the second member
42 are in contact with the body 31 of the conveyor 3 the
first projection is intended to be received in the second
recessed seat and the second projection is intended to
be received in the first recessed seat.
[0051] As already indicated, these are equivalent so-
lutions which allow substantially the same result to be
achieved as indicated above for the solution illustrated
in the figures.

[0052] In particular, as shown in the figures, the first
member 41 and the second member 42 each have a
plurality of said recessed seats 43, 44, which are posi-
tioned one after another relative to the movement path
15 (that is to say, they are spaced apart from each other
along the movement path 15 and the lane 25).
[0053] In practice, the first member 41 and the second
member 42 have a comb shape, in which the recessed
seats open on one side of a plate-shaped body 46, said
side being parallel to the lane 25 and directed towards
the other member 42, 41.
[0054] In equivalent solutions, the first member 41
and/or the second member 42 each have a plurality of
said projections, which are positioned one after another
relative to the movement path 15.
[0055] In the embodiment illustrated in the figures, the
processing station 2 is configured to perform the process-
ing operation simultaneously on a plurality of objects and
the apparatus 1 comprises a plurality of conveyors 3.
Each conveyor 3 has the housing 30 for housing a re-
spective object of said plurality of objects. The movement
path 15 has a plurality of pause positions in the process-
ing station 2 and the movement system is suitable for
bringing the conveyors 3 into the respective pause posi-
tions, so that all of the pause positions are occupied. In
particular, the conveyors 3 are structurally independent
of each other and are movable independently of each
other, despite all being moved by the movement system
in a coordinated way.
[0056] For example, Figures 1, 3 and 5 show a
processing station 2 which can simultaneously receive
nine conveyors 3 (each of which has two housings 30,
so that the total number of objects simultaneously proc-
essable is eighteen). Therefore, the processing station
2 has nine pause positions, which are positioned one
after another relative to the movement path 15.
[0057] In this embodiment the positioning device 4 is
configured to act simultaneously on the conveyors 3 in
the pause positions, in order to position and/or retain the
conveyors 3 in the respective processing positions.
[0058] The embodiments described above, in which
the first member 41 and the second member 42 each
have a plurality of said recessed seats 43, 44 (or a plu-
rality of said projections) which are positioned one after
another relative to the movement path 15, are useful (al-
though not essential) for this purpose. In Figures 6, 7, 10
and 12 it can be seen how each member 41, 42 has nine
respective recessed seats 43, 44, each for a respective
projection 33, 34 of one of the nine conveyors 3; see also
Figures 3 to 5.
[0059] In the embodiment illustrated, the processing
station 2 comprises a supporting surface 27 for the body
31 of the conveyor 3 during the processing operation, in
which the body 31 is interposed between the supporting
surface 27 and the processing tool 21. In particular the
supporting surface 27, which is stationary relative to the
fixed structure 29, is divided into two parts which are sep-
arated by the lane 25.
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[0060] The body 31 of the conveyor 3 has a bottom 35
and a perimetric frame 36. The perimetric frame 36 is
spaced apart from the supporting surface 27 when the
bottom 35 is resting on the supporting surface 27, so that
a cavity 37 is present between the perimetric frame 36
and the supporting surface 27. Essentially, the housing
30 is located above the perimetric frame 36 and the bot-
tom 35 is located below the perimetric frame 36: the cavity
37 is delimited at the top by the perimetric frame 36 which
projects relative to the perimeter of the bottom 35.
[0061] The first member 41 and the second member
42 are positioned above the supporting surface 27 (spe-
cifically, the supporting surface 27 defines the horizontal
plane on which the first member 41 is shiftable relative
to the second member 42) and they are inserted into the
cavity 37 when, in the operating condition, the first mem-
ber 41 and the second member 42 are in contact on op-
posite sides with the body 31 of the conveyor 3. That is
shown in Figure 13. It should be noticed that the projec-
tions 33, 34 - which in the embodiment illustrated do not
project from the perimetric frame 36 - are accessible in
the cavity 37.
[0062] The first member 41 and the second member
42 have a height which is less than a height of said cavity
37 (again see Figure 13).
[0063] Therefore, when the processing tool 21 (in par-
ticular, the sealing head) presses the body 31 of the con-
veyor 3 onto the supporting surface 27, the first member
41 and the second member 42 are not subjected to any
thrust towards the supporting surface 27 and therefore
there is no risk of damaging them. It should be noticed
that, in the operating condition, the first member 41 and
the second member 42 if necessary can allow a small
movement of the body 31 of the conveyor 3 towards the
supporting surface 27 under the action applied by the
processing tool 21.
[0064] Figures 14 and 15 show the processing station
2 while the processing operation is performed: the posi-
tioning device 4 is in the operating condition and the
processing tool 21 has descended towards the conveyor
3 and the object contained in it. In particular the process-
ing tool 21 is a sealing head which, in Figures 14 and 15,
presses the container and the film against the conveyor
3, which acts as a contact element and in turn is pressed
against the supporting surface 27. (It does not seem nec-
essary herein to provide further details about this oper-
ation, since it can be performed according to the prior art.)
[0065] To summarise the operating steps of the
processing station 2: with the positioning device 4 in the
non-operating condition and the processing tool 21 in a
home position, the movement system brings the convey-
ors 3 into the respective pause positions in the processing
station 2; a control system activates the positioning de-
vice 4, which goes to the operating condition and brings
the conveyors 3 into and/or retains them in the respective
processing positions; the control system activates the
processing tool 21, which performs the processing oper-
ation on the objects in the conveyors 3; at the end of the

processing operation, the control system makes the
processing tool 21 return to the home position and returns
the positioning device 4 to the non-operating condition;
the movement system starts the conveyors 3 and makes
them come out of the processing station 2.
[0066] The same steps also occur if there is only one
conveyor 3 and a single pause position.
[0067] It seems appropriate to emphasise several de-
tails of the embodiment. The first member 41 and the
second member 42 each have a plate-shaped body 46
in which the recessed seats 43, 44 are made. Each re-
cessed seat 43, 44 is defined by a respective element
47, for example made of plastic or rubbery material, which
is removably mounted on the plate-shaped body 46. The
elements 47, when worn or damaged, can be removed
and replaced by new elements 47.
[0068] The first member 41 and the second member
42 each have a support 48 which is connected to the
actuator 45 (in particular, each support is connected to
two actuating units 451) and is moved by the actuator 45
between the non-operating condition and the operating
condition. The plate-shaped body 46 is mounted on the
respective support 48 and moves with it. The plate-
shaped body 46 is removable from the respective support
48 and can be replaced by another plate-shaped body
46 for maintenance or to perform a size changeover. For
example, in the latter case the plate-shaped body 46 is
replaced by another plate-shaped body 46 having re-
cessed seats 43, 44 with a different distance.
[0069] The invention described above may be modified
and adapted in several ways without thereby departing
from the scope of the attached claims.
[0070] All details may be substituted with other tech-
nically equivalent elements and the materials used, as
well as the shapes and dimensions of the various com-
ponents, may vary according to requirements.

Claims

1. An apparatus (1) for performing a processing oper-
ation on an object, comprising:

a processing station (2) which has a processing
tool (21);
at least one conveyor (3) which has a housing
(30) for housing the object;
a movement path (15) which passes through the
processing station (2) and has a pause position
in the processing station (2), the at least one
conveyor (3) being movable along the move-
ment path (15);
a movement system for moving the at least one
conveyor (3) along the movement path (15) and
for bringing the at least one conveyor (3) to the
pause position;

characterised in that
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the processing station (2) comprises a position-
ing device (4) configured to act on the at least
one conveyor (3) in the pause position in the
processing station (2) in order to position and/or
retain the at least one conveyor (3) in a process-
ing position in which the object can be processed
by the processing tool (21),
wherein the positioning device (4) is switchable
between a non-operating condition and an op-
erating condition, the positioning device (4)
comprising a first member (41) and a second
member (42) which are configured to make con-
tact on opposite sides with a body (31) of the at
least one conveyor (3), the first member (41)
being shiftable relative to the second member
(42), the positioning device (4) also comprising
an actuator (45) for shifting the first member (41)
relative to the second member (42) when the
positioning device (4) is switched from the non-
operating condition to the operating condition,
and vice versa,
wherein in the non-operating condition the first
member (41) and the second member (42) do
not interfere with a movement of the at least one
conveyor (3) along the movement path (15) in
the processing station (2), and in the operating
condition the first member (41) and the second
member (42) hold the body (31) of the at least
one conveyor (3) between them,
wherein, when the positioning device (4) is
switched from the non-operating condition to the
operating condition, the actuator (45) shifts the
first member (41) relative to the at least one con-
veyor (3) in the pause position and the first mem-
ber (41) pushes the at least one conveyor (3) in
the pause position towards the second member
(42), thereby positioning and/or retaining the at
least one conveyor (3) in the processing posi-
tion.

2. The apparatus (1) according to claim 1, wherein the
positioning device (4), acting on the at least one con-
veyor (3) in the pause position in the processing sta-
tion (2), is configured to correct any positioning im-
precisions by the movement system, the pause po-
sition in which the movement system brings and
stops the at least one conveyor (3) in the processing
station being not coincident with the processing po-
sition due to imprecisions and plays.

3. The apparatus (1) according to claim 1 or 2, wherein
the positioning device (4) is a centring device which
centres the at least one conveyor (3) relative to the
processing tool (21).

4. The apparatus (1) according to any one of claims 1
to 3, wherein the second member (42) is shiftable
by the actuator (45) relative to the first member (41),

so that when the positioning device (4) is switched
from the non-operating condition to the operating
condition the first member (41) and the second mem-
ber (42) are both shifted relative to the at least one
conveyor (3) in the pause position.

5. The apparatus (1) according to any one of claims 1
to 4, wherein the processing station (2) comprises a
lane (25) which defines a stretch of the movement
path (15), the first member (41) and the second mem-
ber (42) being positioned on opposite sides of the
lane (25), the first member (41) being shiftable rela-
tive to the second member (42) along a line of shifting
which is transversal or perpendicular to the lane (25).

6. The apparatus (1) according to claim 5, wherein the
first member (41) and the second member (42) form
a gripper which grasps the at least one conveyor (3)
in the processing station (2) and releases the at least
one conveyor (3) in the processing station (2),
wherein, when the positioning device (4) is switched
from the non-operating condition to the operating
condition, and vice versa, the shifting movement of
the first member (41) and of the second member (42)
is an alternating movement towards and away from
the lane (25) and the other member.

7. The apparatus (1) according to any one of claims 1
to 6, wherein the first member (41) is shiftable relative
to the second member (42) according to a movement
which takes place in a horizontal plane.

8. The apparatus (1) according to any one of claims 1
to 7,

wherein the body (31) of the at least one con-
veyor (3) has a first projection (33) directed to-
wards the first member (41) and a second pro-
jection (34) directed towards the second mem-
ber (42), the first member (41) and the second
member (42) each having a recessed seat (43,
44) intended to receive the respective first pro-
jection (33) or second projection (34) when, in
the operating condition, the first member (41)
and the second member (42) are in contact with
the body (31) of the at least one conveyor (3),
or
wherein the body of the at least one conveyor
has a first recessed seat which opens towards
the first member and a second recessed seat
which opens towards the second member, the
first member and the second member each hav-
ing a projection intended to be received in the
respective first recessed seat or second re-
cessed seat when, in the operating condition,
the first member and the second member are in
contact with the body of the at least one convey-
or,
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or
wherein the body of the at least one conveyor
has a first recessed seat, which opens towards
one of either the first member or the second
member, and a first projection, which is directed
towards the other of either the first member or
the second member, one of either the first mem-
ber or the second member having a second pro-
jection and the other of either the first member
or the second member having a second re-
cessed seat, so that when, in the operating con-
dition, the first member and the second member
are in contact with the body of the conveyor the
first projection is intended to be received in the
second recessed seat and the second projection
is intended to be received in the first recessed
seat.

9. The apparatus (1) according to claim 8,
wherein the first member (41) and the second mem-
ber (42) each have a plurality of said recessed seats
(43, 44) or a plurality of said projections, said re-
cessed seats (43, 44) or said projections being po-
sitioned one after another relative to the movement
path (15).

10. The apparatus (1) according to any one of claims 1
to 9, wherein the processing station (2) is configured
to perform the processing operation simultaneously
on a plurality of said objects and the apparatus (1)
comprises a plurality of said conveyors (3), each con-
veyor (3) of said plurality of conveyors having the
housing (30) for housing a respective object of said
plurality of objects and the movement path (15) hav-
ing a plurality of pause positions in the processing
station (2), the movement system being suitable for
bringing the conveyors (3) into the respective pause
positions,
the positioning device (4) being configured to act si-
multaneously on the conveyors (3) in the pause po-
sitions in order to position and/or retain the convey-
ors (3) in respective processing positions.

11. The apparatus (1) according to any one of claims 1
to 10, wherein the processing station (2) comprises
a supporting surface (27) for the body (31) of the at
least one conveyor (3) during the processing oper-
ation, the body (31) of the at least one conveyor (3)
being interposed between the supporting surface
(27) and the processing tool (21),

the body (31) of the at least one conveyor (3)
having a bottom (35) and a perimetric frame
(36), the perimetric frame (36) being spaced
apart from the supporting surface (27) when the
bottom (35) is resting on the supporting surface
(27), so that a cavity (37) is present between the
perimetric frame (36) and the supporting surface

(27),
the first member (41) and the second member
(42) being positioned above said supporting sur-
face (27) and being inserted into said cavity (37)
when, in the operating condition, the first mem-
ber (41) and the second member (42) are in con-
tact on opposite sides with the body (31) of the
at least one conveyor (3),
the first member (41) and the second member
(42) having a height which is less than a height
of said cavity (37).

12. The apparatus (1) according to any one of claims 1
to 11, wherein the movement system is of the type
with linear motors or with planar motors and the at
least one conveyor (3) is a carriage or a shuttle which
magnetically interacts with the movement system.

13. The apparatus (1) according to any one of claims 1
to 12, wherein the object is a container having the
shape of a tray or a tub, the processing station (2)
is a sealing station and the processing operation is
an application of a film on the container, the film being
sealed on the container.

14. The apparatus (1) according to claim 13, wherein
the processing tool (21) is a sealing head which is
movable towards the at least one conveyor (3), the
at least one conveyor (3) acting as a contact element
onto which the sealing head presses the container
and the film.
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