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(50) for lightweight articles comprises: a rotor (1) with
receiving configurations (2) distributed along its periph-
ery to be coupled with the lightweight articles and a peri-
metric wall (4) with a plurality of suction openings (5) in
cotrespondence with the receiving configurations (2);
and a stationary negative pressure chamber (6) defining a
laterally open channel facing the perimetric wall (4) of
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termined circumferential arc. The rotor (1) is connected
to rotation means and the chamber (6) is communicated
with a suction source.




10

15

20

25

30

35

40

WO 2010/100539 PCT/IB2010/000397

-1-

PATH CHANGING ROTATIONAL CONVEYOR FOR LIGHTWEIGHT ARTICLES

Technical Field
The present invention relates to a path changing rotational conveyor for lightweight

articles. The rotational conveyor is applicable, for example, for discharging empty plastic bottles

or containers from a positioning machine and redirecting them towards a conveyor line, or for

redirecting lightweight articles from one conveyor line to another.

Background of the Invention E 3
Patent FR-A-2499034, filed on 14-1 1-1980, describes a rotational device for redirecting

bottles or similar articles coming from a conveyor line towards other conveyor lines. The device

comprises a rotor formed by an upper plate and a lower plate which are superimposed, separated
and connected to rotate together with respect to a vertical ax15 Upper indentations are formed in
a perimetric edge of the upper plate and lower indentations are formed in a perimetric edge of the
lower plate, such that the mentioned upper and lower indentations, which are vertically aligned,
form a plurality of receiving configurations uniformly distributed nlong the periphery of the rotor
to be coupled with the bottles. Between the two plates there is arranged a plurality of outwardly
facing suction cups, and each suction cup is in a position corresponding to one of the mentioned
receiving configurations. The suction cups are connected by respective conduits to a negative
pressure chamber formed in the hub of the rotor, and the negative pressure chamber is in
communication with a vacuum source t_hrough a rotary joint. A valve is arranged in each of the
mentioned conduits, and when the rotor rotates, the valves are Selectively opened along a
circumferential arc and closed again by cams fixed in a static support. When a valve is opened,
the corresponding suction cup experiences a depression capable of holding by suction a bottle
against the receiving configuration of the rotor along said circumferential arc. When the valve is
closed again, the bottle is released onto another conveyor line. |
Patent JP-A-58172109, filed on 05-04-1982, discloses a device for removing defective
bottles from a bottle conveying line in response to a signal generated by inspection means. The
device comprises a rotor having a construction that is very similar to that described in the

mentioned patent FR-A-2499034, except in that here each suction cup is in communication

~ through a conduit with a corresponding hole formed in the lower plate. The lower plate rotates in

frictional contact on a stationary fluid distribution plate where there are formed elongated holes
connected with a vacuum source through conduits and electrically controlled valves which are

selectively opened and closed according to said signal generated by the inspection means. When

_ the rotor rotates, each suction cup can be put in communication with the fluid source when the

corresponding hole of the lower plate of the rotor passes over one of the elongated holes of the
statlonary distribution plate to hold the bottle to the corresponding receiving configuration of the
rotor and when one of the mentioned valves is opened. ,

A drawback of the use of suction cups is that for the operation thereof a type of vacuum

at a relatively low relative pressure and a relatively small flow rate is necessary, which is

CONFIRMATION COPY
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typically obtained by means of a vacuum pump associated to a vacuum tank, which involves

relatively high installation and maintenance economic costs. Furthermore, the need to provide a

suction cup with its corresponding arrangement of conduits associated to each receiving

. configuration makes the construction of the rotor complex and increases the economic costs

thereof. , :
Patent EP-A-1594781, with Italian priority of 19-02-2003, describes a rotational
conveyor for introducing or extracting empty plastic bottles or containers into or from a
positioning machine. The conveyor .comprises a rotor formed by separated upper and lower
plétes, and a plurality of indentations u‘niformly distributed along the periphery of said two plates,
such that the indentations of the upper plate are vertically aligned with the indentations of the
lower plate’ forming receiving configurations to be coupled with the bottles.  Each receiving
configuration is equipped with a box-like element supported by the lower plate, and each of said
box-like elements has a vertical opening made in an outer wall foilowing the concave profile of
the corresponding receiving conﬁguration. Horizontal openings are formed in the lower plate,
each of which is in communication with one of the box-like elements. The mentioned horizontal
openings are arranged along a circumference which is superimposed on an elongated curvilinear
slot defined in a stationary chamber in which a negative pressure is created, said elongated slot
extending along a predetermined circumferential arc. Thus, when, upon the rotation of the rotor,
each horizontal opening passes above the elongated slot, the corresponding box-like element is in

communication with the negative pressure chamber and a suction occurs through the vertical

'opening of the corresponding receiving configuration along the mentioned circumferential arc,

said suction being sufficient to hold the empty bottle against the surface of the receiving
configuration.

A drawback of this rotational cOnveyor is that it needs a box-like element associated to
each receiving configuration to carry out a function similar to that of the suction cups in the -
aforementioned documents, and the need to provide a large number of box-like elements makes
the construction of the rotor relatively complex and expensive. Furthermore, the receiving
configurations of the rotor are adapted for a single bottle format, and providing a different rotor
for each bottle format is not cost-effective. _

International patent application WO 2007/031239, with Italian priority of 12-09-2005,
describes a rotational conveyor with a construction very similar to that of the mentioned patent

EP-A-1594781, with the difference that the rotor comprises a plurality of interchangeable

receiving elements, each of said receiving elements having a receiving configuration and a

vertical opening which is in communication with the corresponding box-like element when the
receiving elements is installed in the rotor. The receiving elements have quick connection means
for the connection with the upper and lower plates of the rotor. This allows having different sets
of receiving elements adapted for different bottle formats. A drawback is that when the rotor is to
be adapted to bottles or containers of a different format, a large number of receiving elements of
a first type must be uninstalled to then install a large number of receiving elements of a second

type, and this operation requires time and is not cost-effective.
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Document DE-A-102006055963 discloses a rotary device for transferring objects
comprising a rotor having a thick perimetric wall with a plurality of receiving cohﬁgurations
uniformly distributed along its periphery for recei\}ing said objects and conduits through said
thick perimetric wall communicating said receiving configurations with a cylindrical inner
surface of the thick perimetric wall. Rotation means are provided to make said rotor rotate. A
stationary negative pressure chamber connected to a suction source is formed inside the rotor,
and said negative pressure chamber is partly delimited by said cylindrical inner surface of the
thick perimetric wall of the rotor along a predetermined circumferential arc, suc_h that suction is
provided through said conduits to each receiving céﬂﬁguration to hold by suction one of the
objects in the receiving configuration along said predetermined circumferential arc.

A drawback with said rotary device is that the conduits communicating the negative
pressure chamber with the receiving configurations cause a significant pressure loss due to the
small diameter of the conduits with regard the dimensions of the receiving configurations and to
the long length thereof due to the large thickness of the perimetric wall. Another drawback is that
the thick perim;:tric wall makes the rotor heavy and difficult to be handled for installing and _
uninstalling it to and from the device. Still another drawback is that the rotor with the receiving |
Qohﬁgurations and the conduits has to be obtained by mechanizing a thick block of material,
which makes the rotor expensive to be manufactured. The above drawbacks are made worse
when the rotor is intended to handle articles of relative big size, such as bottles or containers,
_instead of small objects such as the preforms described in all the embodiments of cited document
DE-A-102006055963. :

Disclosure of the Invention

The present invention contributes to solve or mitigate the previous and other drawbacks
by providing a path changing rotational conveyor for lightweight articles, such as, for example,
empty plastic bottles or containers, among others, comprising a rotor with a perimetric wall and a
plurality of receiving configurations uniformly distributed along its periphery for receiving said
lightweight articles, rotation means to make said rotor rotate and suction means for applying a
suction in each receiving configuration through suction openings in said perimetric wall, said
suction being sufficient to hold by suction one of the lightweight articles against_ the receiving
conﬁgurétion along a predetermined circumferential arc by which said change of path is
obtained. Inside the rotor there is a stationary negative pressure chamber connected to a suction
source. Said negative pressure chamber is partly delimited by said perimetric wall of the rotor
along said predetermined circumferential arc. In the perimetric wall there is a plurality of
windows opening directly to the negative pressure chamber, said windows thus providing said
suction openings. Thus, when the rotor rotates, the windows which are located in the portion of
the perimetric wall of the rotor delimiting the negative pressure chamber along the predetermined

" circumferential arc are communicated with the negative pressure chamber and through them a
suction effect occurs capable of holding by suction the ligﬁtweight articles against the receiving

configurations of the rotor along said circumferential arc.
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With this arrahgem'eht, by virtue of the small thickness of the perimetric wall, a
lightweight rotor can be obtained that allows it to be installed and uninstalled easily and quickly.
Furthermore, by virtue of the small thickness of the perimetric wall and the suction openings in
the form of large windows in the perimetric wall the rotor can be made in a simple and economic
manner. ’

By way of illustrative example only, the thickness of the perimetric wall is preferably not
more than 5% of the diameter of the rotor, and more preferably not more than 2%. In any case,

the thickness of the wall should be only enough to withstand the negative pressure of the negative

_pressure chamber.

According td a basic embodimént, for example, the rotor has a c_ylihdrical annular wall
cdnnected to an anchoring configuration fixed to a central rotating support by radial arms, for
example, and the suction openings are directly formed in said cylindrical annular wall. In -
correspondence, the negative pressure chamber comprises upper and lower walls connected by
one or more side walls defining a laterally open channel facing the cylindrical annular wall
forming the perimetric wall of the rotor. In some cases, depending on the configuration of the

lightweight articles, only the suction openings are sufficient to receive, retain and move the

lightweight articles along the predetermined circumferential arc in accordance with the suction

force generat'ed therethrough. In other cases, projecting elements can.be arranged in the

perimetric wall of the rotor between the suction openings to contribute to defining the mentioned

receiving configurations for the purpose of being coupled with the lightweight articles.

Alternatively, the mentioned radial arms of the rotor can be replaced with a circular plate
connected at its outer perimeter to the cylindrical annular wall and provided in its central area
with the anchoring configuration connected to the rotating support. In any case, the anchoring
configuration is configured to be easily and reversibly fixed, for example by means of a few
screws, to the mentioned rotating support, which is arranged to rotate with respect to a vertical
axis or together with a vertical axis due to the drive of an electric motor or the like. Tﬁus, when
the screws or other reversibleﬁxing‘means are released, the rotor can be installed and uninstalled
by moving it axially in a direction parallel to said vertical axis and passing it around the negative
pressure chamber. |

According to another embodiment, the rotor comprises an upper plate and a lower plate
between which the perimetric' wall with the suction openings extends. The receiving
configurations are formed, together with the suction openings, by upper indentations formed on a
perimetric edge of said upper plate and by lower indentations formed on a perimetric edge of said
lower plate. The mentioned ‘upper and lower indentations are aligned mutually and with the
suction openings. In this case, the corresponding negative pressure chamber can be substantially
identical to the one described previously, i.e., with upper, lower and side walls closing the
negative pressure chamber except on one side thereof facing the perimetric wall of the rotor.
Nevertheless, it will be understood that when the rotor includes an upper plate and/or a lower
plate connected to the perimetric wall, one or both upper and/or lower plates of the rotor can also

be used to partially close the negative pressure chamber, in which case the upper wall and/or the



WO 2010/100539 PCT/IB2010/000397

10

15

20

25

30

35

40

-5- -

lower wall of the negative pressure chamber can be correspondingly omitted. The upper plate of
the rotor preferably has an anchoring configuration in its central area to be easily and reversibly
fixed, for example by means of a few screws, to a support a.rrangéd to rotate with respect to a

vertical axis or together with a vertical axis under the drive of a motor, and the lower plate has a

- central circular opening sized to pass around the negative pressure chamber. Thus, in this

embodiment, the rotor can also be installed or uninstalled easily and quickly by moving it axially
in a direction parallel to said vertical axis and passing it around the negative pressure chamber
when the screws or other reversible fixing means are released. _ »

In any of the embodiments of the rotor, it is preferred that the suction openings are
relatively large and are sized and configured such that they are not completely blocked by the
lightweight articles when the latter are held by suction in the receiving configurations. The
suction source can thus be formed, for example, by a fan or turbine capable of moving a
relatively large air flow rate at a speed sufficient to create the mentioned suction effect through
the suction openings of the rotor, and the fan or turbine can be connected to the negative pressure
chamber through a conduit and an opening in a wall of the hegative pressure chamber with
relatively large passage areas, or alternatively through several conduits and several openings in
the negative pressure chamber. With this arrangement it is not necessary to provide tightness
devices between the parts of the negative pressure chamber and of the rotor provided with
relative movement or between the suction openings and the lightweight articles.

Given that the rotor according to any of the embodiments has a simple, lightweight and
economic construction, and can be installed and uninstalled easily and quickly, the rotational
conveyor of the present invention can include a plurality of interchangeable rotors adapted to
lightweight articles of different formats or to different conveying pitches. Thus, to make a change
of format and/or conveying pitch it is enough to replace a rotor of a first type with a rotor ofa
second type by means of a simple and quick operation.

The suction effect through each suction opening is generally sufficient to hold the
lightweight article against the corresponding receiving configuration of the rotor along the
predetermined circumferential arc without needing other additional support means. However, in
some cases, and as an optional feature, the rotational conveyor of the present invention can

comprise a stationary support surface arranged along the predetermined circumferential arc and at

a level slightly lower than the rotor, such that the lightweight articles are supported and slide on

said stationary support surface while they are held against the receiving configuration of the rotor
and moved by the latter upon rotating. This stationary support surface is useful, for example, to
ensure that all the lightweight articles are maintained in a constant vertical posit>ion while they are .
moved by the rotor. When the lightweight articles are empty plastic bottles that-are placed
standing on their bases, a constant vertical position thereof is useful for ensuring their correct
delivery to a subsequent conveyor line, especially if it is a pneumatic type conveyor line

conveying the bottles hanging from their necks.

Brief Description of the Drawings
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The previous and other featufes and advantages will be more fully understood from the
following detailed description of exemplary embodiments with reference to the attached -
drawings, in which: _ '

" Figure 1 is an exploded perspective view of a rotor and a negative pressure chamber
forming part of a path changing rotational conveyor for lightwéight articles according to a first
embodiment of the present invention; o

Figure 2 is a cross-sectional view of the rotational conveyor of the first embodiment;

Figure 3 is a plan view of a path changing rotational conveyor for lightweight articles
according to a second embodiment of the present invention, applied to the discharge of empty
plastic bottles or containers from a positioning machine;

Figure 4 is a perspective view of the rotational conveyor of the second embodiment;

Figure 5 is a perspective view of a rotor forming part of the rotational conveyor of the
second embodiment, said rotor being arranged face up to better show the lower and inner areas
thereof; -

Figure 6 is a perspective view of a negative pressure chamber forming part of the
rotational conveyor of any of the first and second embodiments;

Figure 7 is a cross—Sectional view taken through a horizontal plane of the negative
pressure chamber of Figure 6; |

Figure 8 is a cross-sectional view of the rotational conveyor of the second embodiment; . -
and '

Figure 9 is a cross-sectional view of a rotational conveyor according to a variant of the

second embodiment.

Detailed Description of Exemplary Embodiments

With reference first to Figures 1 and 2, reference number 50 generally designates a path
changing rotational conveyor for lightweight articles 3 accovrding to a first embodiment of the
present invenﬁon, taking into account that Figures 1 and 2 only depict two of the essential
components of ‘the rotational conveyor 50, such as a rotor 1 and a negative pressilre chamber 6.
The mentioned rotor 1 comprises a perimetric wall 4 in the form of a cylindrical annular wall
connected to a central anchoring configuration 20 by means of radial arms 19. This anchoring
configuration 20 is formed such that it can be fixed to a rotating support 9 arranged to rotate with
respect to a vertical axis or together with a vertical axis 10 (similar to that shown in Figures 4 and
6). The rotor 1 is fixed to the rotatmg support 9 by reversible fixing means, such as screws or the
like. Rotation means, such as an electric motor or the like, are connected to make the rotating
support 9 and consequently the rotor 1 when it is fixed to the rotating support 9 rotate. In said
cylindrical annular perimetric wall 4 there is formed a plurality of suction openings 5 uniformly
distributed along its perimeter, and the mentioned negative pressure chamber 6 provides a suction
to each suction opening 5 sufficient to hold by suction one of said lightweight articles 3 against
the suction opening 5. Each suction opening 5 thus forms a receiving configuration 2 for

receiving a lightweight article 3. Projecting elements (not shown) can optionally be arranged
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~ between the mentioned suction openings 5, which projecting elements project radially outwards

from the perimetric wall 4, such that every two of said projecting elements contribute to defining
one of the receiving configurations 2 together with one of the suction openings 5. The receiving
configurations 2 are sized to be coupled with the lightweight articles 3, and the negative pressure
chamber 6 provides suction means to hold by suction one of the lightweight articles 3 against the
receiving configuration 2 along a predetermined circumferential arc, by which the mentioned
change of path is obtained.

The negative pressure chamber. 6 (also shown in Figure 6) is stationary and comprises
upper and lower walls 11, 12 connected by one or more side walls 13, 14 defining a laterally
open channel which, when the rotor 1 and the negative pressure chamber 6 are assembled in the
operating position, as shown in Figure 2, is facing the perimetric wall 4 of the rotor 1. The
laterally open channel defined by the negative pressure chamber 6 extends along said
predetermined circumferential arc, and the upper and lower walls 11, 12 of the negative pressure
chamber 6 have curved outer'edges along said-laterally open channel, that are concentric with
respect to the perimetric wall 4 of the rotor 1, and said edges are facing and close to an inner-
surface of the perimetric wall 4 of the rotor 1 (Figure 2), whereas the radial arms 19 of the rotor 1
pass above the upper wall 11 of the negative pressure chamber 6. The negative pressure chamber
6 is thus partly delimited by that portion of the perimetric wall 4 of the rotor 1 which is located in .
the predetermined circumferential arc during the rotation of the rotor 1. The negative pressure
chamber 6 is connected to a suction source, such as a fan or turbine (not shown), through an

opening 16 formed in the lower wall 12 of the negative pressure chamber 6 and a conduit 17.

_ Thus, through the suction openings S existing in the portion of the perimetric wall 4 of the rotor 1

which is located in the predetermined circumferential arc during the rotation of the rotor 1 a
suction force is established which is sufficient to hold the lightweight articles 3 against the
receiVing configurations 2 of the rotor 1.

The start of the predetermined circumferential arc of the rotational conveyor 50 can be

arianged in coincidence with a site of passage of a first conveyor line for lightweight articles 3,

and the end of the predetermined circumferential arc can be arranged in coincidence with a site of
passage of a second conveyor line for lightweight articles 3. At the start of the predetermined
circumferential arc, the suction force through the suction openings 5 will attract and hold the
lightweight articles 3 conveyed by the first conveyor line against the receiving configurations 2
of the rotor 1, removing them from the first conveyor line and moving them, due to the effect of
the rotation of the rotor 1, along the predetermined circumferential arc. When, due to the effect of
the rotation of the rotor 1 the suction openings 5 reach the end of the predetermined
circumferential arc and leave the negative pressure chamber 6, the suction force through the -
suction openings 5 stops and the lightweight articles 3 are released and delivered to the second
conveyor line. '
Figure 2 depicts one of the lightweight articles 3 as any undefined body, because the -
rotational conveyor 50 of the present invention is applieable to a variety of lightweight articles,

such as empty plastic bottles or containers, empty boxes, hollow parts, solid parts of lightweight
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In relation now to Figures 3 to 8, a secend embodirrlent of the rotational conveyor 50 of
the present invention is described, which in this case is generally applied to handling lightweight
articles 3 such as empty plastic bottles or containers, and more specifically to discharging empty
plastic bottles or containers 3 from a positioning machine 60 and to moving said empty:plastic
bottles or containers 3 along a predetermined circumferential arc to an outlet conveyor line 70,
carrying out a change of path (Figure 3). As in the first embodiment, the rotational conveyor 50
of this second embodiment (best shown in Figures 4 and 8) comprises a rotor 1 (shown
individually in Figure 5) arranged to rotate in relation to a negative pressure chamber 6 (shown
individ.ually in Figures 6 and 7), rotation means to make the rotor 1 rotate and suction means to
create a depression in the negative pressure chamber 6.

As best shown in Figure 5, the rotor 1 comprises in this case an upper plate 7 and a lower
plate 8, which are separated, between which the perimetric wall 4 defining the suction openings 5
extends. In the illustrated example, the perimetric wall 4 is formed by a plurality of separated
sections fixed at their ends to the upper and lower plates 7, 8, for example by means of screws or
similar fixing means, and the suction openings 5 are simply formed by the separations between
the sections of the perimetric wall 4. Each suction opening 5 is in a position corresponding to one
of the receiving configurations 2, which in this case are defined by upper indentations 7a formed
on a perimetric edge of the upper plate 7 and by lower indentations 8a formed on a perimetric
edge of the lower plate 8. The upper and lower indentations 7a, 8a are vertically aligned to be
coupled with the standing empty plastic bottles or containers 3, as shown in Figure 8. The .
mentioned perimetric edg‘es' of the upper and lower plates 7, 8 and the mentioned upper and lower
indentatiens 7a, 8a are preferably placed more radially outwards than the perimetric wall 4, such -
that the lightweight-articles 3 only make contact with surfaces of -the upper and lower
indentations 7a, 8a when they are coupled to the receiving configurations 2 of the rotor 1. The
suction openings 5 are furthermore sized such that they are not completely blocked by the empty
plastic bottles or containers 3 when the latter are coupled to the receiving configurations 2.

 The negative pressure chamber 6 shown in Figures 6 and 7 is similar to the one described
above in relation to the first embodiment, and is statically installed partly surrounding a rotating

support 9 (Figure 4), which is arranged to rotate with respect to a vertical axis or together with a

vertical axis 10 due to the drive of an electric motor or the like (not shown). The negative

pressure chamber 6 comprises an upper wall 11 and a lower wall 12, which are separated and side
walls 13, 14 connecting the upper and lower walls 11, 12 defining a laterally open channel which,
in theé operating position, faces the perimetric Wall 4 of the rotor 1. The laterally epen channel
defined by the negative pressure chamber 6 extends along a predetermined circumferential arc,
and the upper and lower walls 11, 12 of the negative pressure chamber 6 have, along said
laterally open channel, curved outer edges that are concentric with respect to the vertical axis 10
and, consequently, concentric with respect to the perimetric wall 4 of the rotor 1 when the

rotational conveyor 50 is assembled. Pillars or other reinforcing elements connecting the upper

- and lower walls 11, 12 are arranged in an area adjacent to said curved outer edges. A suction
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source, such as, for example, a fan or turbine (not shown), is connected to the negative pressure
chamber 6 through an opening 16 formed in the lower wall 12 and a conduit 17.

In the illustrated example, as is best shown in F igure 7, the width of the negative pressure
chamber 6, i.e., the radial distance from a rear wall 14 and the curved outer edges of the upper
and lower walls 11, 12, decreases progressively from an upstream end 6a to a downstream end 6b
of the- negative pressure chamber 6 in relation to the direction of rotation of the rotor.
Consequently, with the rotational conveyor 50 assembled /in the operating position, the width of
the negative pressure chamber 6 decréases progressively in relation to the perimetric wall 4 of the
rotor 1 from the upstream end 6a to the downstream end 6b of the hegative pressure chamber 6.

The upper plate 7 of the rotor 1 has in its central area an anchoring configuration 20
configured to be fixed to the rotating support 9 by reversible fixing means, such as screws or the
like, and the lower plate 8 has a central circular opening 8b sized to pass around said curved outer
edges of the upper and lower walls 11, 12 of the negative pressure chamber 6. Thus, to install the
rotor 1 in the rotational conveyor 50 it is sufficient to place the rotor 1 above the negative
pressure chamber 6, move the rotor 1 axially downwards in a direction parallel to said vertical
axis 10, passing it around the negative pressure chamber 6 until the anchoring configuration 20 of
the upper plate 7 of the rotor 1 is. coupled with the rotating support 9, and finally install the
mentioned reversible fixing means to fix the rotor 1 to the rotating support 9 by means of an easy
and quick operation. To uninstall the rotor 1 from the rotational conveyor 50 it is enough to

perform the reverse operations. The great ease in installing and uninstalling the rotor 1 in

. combination with the simple and economic construction thereof allows providing the rotational

conveyor 50 with a plurality of interchangeable rotors 1 adapted to lightweight articles 3 of
different formats or to different conveying pitches, such that to change the format and/or the
conveying pitch it is enough to uninstall a rotor of a first type and replace it with a rotor of a
second type. .

As shown in Figure 8, when the rotational conveyor 50 is assembled in the operating
position, the upper wall 11 of the negafive pressure chamber 6 is below and édjacent to the upper
plafe 7 of the rotor 1, with the curved outer edge of the upper wall 11 of the negative pressure
chamber 6 facing and close to an inner surface of the perimetric wall 4 of the rotor 1, whereas the
curved outer edge of the lower wall 12 of the negative pressure chamber 6 is facing and close to
an inner edge of the central circular opening 8b of the lower plate 8 of the rotor 1. The perimetric
wall 4 of the rotor 1 thus partly delimits the negative pressure chamber 6 along the predetermined
circumferential arc.

- Figure 9 shows a rotational conveyor 50 according to a variant of the second embodiment
in the operating position, in which the rotor 1 is the same as that of Figure 8 and the variant is
based on the fact that the negative pressure chamber 6 lacks the upper wall 11. Thus, the negative
pressure chamber 6 of Figure 9 comprises only a lower wall 12 placed substantially at the same
level as the lower plate 8, with the curved outer edge of the lower wall 12 facing and close to an
inner edge of the central circular opening 8b of the lower plate 8 of the rotor 1, and side walls 13,
14 with réspective upper edges facing and close to the upper plate 7 of the rotor 1. Here, the
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negative pressure chamber 6 is partly delimited by the upper plate 7 and the perimetric wall 4 of
the rotor 1 along the predetermined circumferential arc. ’
In relation again to Figure 3, the rotational conveyor 50 of the present invention is

arranged such that the upstream end 6a of the negative pressure chamber 6 in relation to the

direction of rotation of the rotor 1 coincides in a substantially tangential manner with the path of

standing empty plastic bottles or containers 3 aligned in a conveying line formed in a rotating
structure of the positioning machine 60. The downstream end 6b of the negative pressure
chamber 6 coincides with the start of thé path of the outlet conveyor line 70, which can be of
different types, for example, a belt conveyor or the like on which the empty plastic bottles or
containers 3 are conveyed standing on their bases, or a pneumatic conveyor in which the empty
plastic bottles or containers 3 are conveyed hanging by their necks under the drive of one or more
air currents.

When, upon the rotation of the rotor 1, the suction openings 5 of the perimetric wall 4
establish fluid communication with the upstream end 6a of the negative pressure chamber 6, a
suction force is created through the suction openings 5, and this suction force attracts the empty
plastic bottles or containers 3, which are coupled against the receiving configurations 2 of the
rotor 1. The empty plastic bottles or containers 3 continue to be held against the receiving
configurations 2 of the rotor 1 while the latter rotates along the predetermined circumferential arc
defined by the negative pressure chamber 6, until, upon reaching the downstream end 6b of the
negative pressure chamber 6, the suction openings 5 of the perimetric wall 4 of the rotor 1 lose
the fluid communication with the negative pressure chamber 6 and the empty plastic bottles or
containers 3 are released and delivered to the outlet conveyor line 70.

Along the predetermined circumferential arc defined by the negative pressure chamber 6
there is arranged a stationary support surface 15 on which the bases of the empty plastic bottles
or containers 3 are supported and slide while they are held against the receiving configurations 2
of the rotor 1 by the suction force through the suction openings 5 and are moved by the rotation
of the rotor 1 along the predetermined circumferential arc, as shown in cross-section in Figures 8
and 9. This stationary support surface 15, although it is not essential, contributes to ensuring the
vertical position of the empty plastic bottles or containers 3. in relation to the rotor 1 while they
are moved from the positioning machine 60 to the outlet conveyor line 70. The stationary support
surface 15 can optionally be connected to regulation means, such as one or more nut and spindle
mechanisms, or other equivalent mechanisms, to regulate the vertical position of the stationary
support surface 15 in relation to the rotor 1.

A person skilled in the art will be able to perform modifications and variations to the
embodiments shown and described without departing from the scope of the present invention as it

is defined in the attached claims.
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CLAIMS

1.- A path chahging rotational conveyor for lightweight articles, of the type comprising a
rotor (1) with a plurality of receiving configurations (2) uniformly distributed along its peﬁphery
for receiving said lightweight articles (3), rotation means to make said rotor (1) rotate, and
suction openings (5) in the rotor (1) connected to suction means for providing a suction to each
receiving configuration (2) sufficient to hold by suction one of the lightweight articles (3) against
the receiving configuration (2) along a predetermined circumferential arc by which said change
of path is obtained, characterized in that:

a perimetric wall (4) is provided in said rotor (1), said perimetric wall (4) having a small
thickness with regard to the rotor diameter;

a stationary negative pressure chamber (6) connected to a suction source is partly
delimited by said perimetric wall (4) of the rotor (1) along said predetermined circumferential
arc; and ‘

a plurality of windows in said perimetric wall (4) are opening directly to said negative
pressure chamber (6) to provide said suction openings (5);

so that a lightweight rotor (1) is obtained that allows it to be installed and uninstalled
easily and quickly.

2.- The conveyor according to claim 1, characterized in that said perimetric wall (4) of
the rotor (1) is in the form of a cylindrical annular wall connected to a central anchoring
configuration (20), and the suction opénings (5) are formed in said cylindrical annular wall.

3.- The conveyor according to claim 1, characterized in that projecting elements are
arranged in the perimetric wall (4) between the suction openings (5) to contribute to define the
receiving configurations (2). .

4.- The conveyor according to claim 1, characterized in that the rotor (1) comprises an
upper plate (7) and a lower plate (8) between which said perimetric wall (4) with the suction
openings (5) extends, wherein the receiving configurations (2) are complemented by upper
indentations (7a) in a perimetric edge of said upper plate (7) and by lower indentations (8a) in a
perimetric edge of said lower plate (8), said upper and lower indentations (7a, 8a) being mutually
aligned. |

5.- The conveyor according to claim 2 or 4, characterized in that said negative pressure
chamber (6) comprises upper and lower walls (11, 12) connected by one or more side walls (13,
14) defining a laterally open channel facing the perimetric wall (4) of the rotor (1).

6.- The conveyor according to claim 4, characterized in that the upper plate (7) of the
rotor (1) has an anchoring configuration (20) to be fixed to a support (9) arranged to rotate with
respect to a vertical axis, and the lower plate (8) has a central circular opening (8b) sized to pass
around the negative pressure chamber (6).

7.- The conveyor according to claim 6, characterized in that said negative pressure
chamber (6) comprises an upper wall (11) adjacent to the upper plate (7) of the rotor (1), a lower

wall (12) substantially at the same level as the lower plate (8), and one or more side walls (13,
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14) connecting said upper and lower walls (11, 12) except on one side of the negative pressure
chamber (6) facing the perimetric wall (4) of the rotor (1).

8.- The conveyor according to claim 6, characterized in that said negative pressure
chamber (6) comprises a lower wall (12) substantially at the same level as the lower plate (8), and
one or more side walls (13, 14) extending upwardly from said lower wall (12) and having
respective upper edges adjacent to the upper plate (7) of the rotor (1) except on one side of the
negative pressure chamber (6) facing the perimetric wall (4) of the rotor D).

9.- Thé conveyor according to claim 5, 7 or 8, characterized in that the width of the
negative pressure chamber (6) betweén said one or more side walls (13, 14) and the perimetric
wall (4) of the rotor (1) decreases progressively from an upstream end (6a) to a downstream end
(6b) of the negative pressure chamber (6).

10.- The conveyor according to claim 5, 7 or 8, characterized in that said suction source
is connected to the negative pressure chamber (6) through an opening (16) formed in said lower .
wall (12). o ‘

11.- The conveyor according to claim 1, 2 or 6, characterized in that the suction openings
(5) are sized so as to be not completely blocked by the lightweight articles (3) when they are held
by suction in the receiving configurations (2). ’

12.- The conveyor according to claim 1, 2 or 6, characterized in that it comprises a
plurality of interchangeable rotors (1) adapted to lightweight articles (3) of different formats
and/or to different conveying pitches.

13.- The conveyor according to any one of the previous claims, characterized in that it
comprises a stationary support surface (15) arranged along the predetermined circumferential arc

and on which the lightweight articles (3) slide while they are held against the receiving

' configuration (2) of the rotor (1) and moved by the rotor (1) upon rotating.
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