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Description
Application field

[0001] The object of the present invention is a plant
and a method for laying bottles in a téte-béche (head-to-
tail) arrangement.

[0002] "Bottle" means in particular a container for lig-
uids, mostly made of glass, of any shape, in particular of
a cylindrical shape which narrows upwards into the so-
called neck.

[0003] Generally speaking, "plant for laying bottles in
a téte-béche arrangement” means a plant suitable to lay
bottles within a container. Such a container may be des-
tined for packing bottles, and be constituted for example
by a box or crate, or be a container for the temporary
storage of bottles, intended to be subsequently trans-
ferred.

[0004] In particular, the plant and the method accord-
ing to the invention are applicable to laying bottles con-
taining wine or sparkling wine, but may be applied to lay-
ing bottles containing any type of liquid, food and non-
food.

State of the art

[0005] In the wine sector in particular, there is a need
to lay in a container (for packing or temporary) some
types of wine in a horizontal position. Thus, in order to
optimize the space within the packing box/crate or also
to make the product more visible at the point of sale or
to keep the content in an optimal state (i.e. to avoid the
so-called cork taste in the case of wine), the bottles must
be positioned with an arrangement called in jargon "téte-
béche".

[0006] A "téte-béche" (head-to-tail) arrangement is
generally understood to mean the arrangement of two
things of the same kind, so that the upper part of one is
facing or alongside the lower part of the other. In other
words, arranging bottles in a "téte-béche" manner means
arranging the bottles side by side to each other horizon-
tally, alternately reversing the neck-bottom orientation,
as shown in Figure 1 where some bottles B are shown
arranged inside a box S.

[0007] Generally, for laying bottles in a téte-béche
manner, laying systems with a gripper device mounted
on a Cartesian axis movement structure are used. Such
a movable gripper device is in turn equipped with a plu-
rality of mechanical clamps suitable to grip the bottles by
the neck. These mechanical clamps, placed side by side
to each other, are rotatable in parallel planes. Operative-
ly, the movable gripper device is carried on a bottle con-
veyorlinetoreceive the bottles in a vertical position. Each
mechanical clamp grips a bottle arranged vertically by
the neck. The movable gripper device lifts the mechanical
clamp with the attached bottles. During lifting, each me-
chanical clamp is rotated so that the relative bottle is
brought into a horizontal position. Each clamp is config-
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ured to impart on the relative bottle a movement of rota-
tion in the direction opposite to the adjacent clamps. In
this way, once the rotation is complete, the bottles are
arranged horizontally in a téte-béche arrangement. At
this point, the movable gripper device may transport the
bottles in a laying line into containers and lay in one or
more containers (e.g. boxes/packing crates) the bottles
already in the téte-béche arrangement.

[0008] An example of a bottle laying plant described
above is shown in Figure 2, where A indicates the mov-
able gripper device, E the single, orientable mechanical
clamp, C the bottle transport line and D the line for laying
in containers.

[0009] The laying plant described above, while fully
performing its function, nevertheless has a number of
limitations.

[0010] A first limitation is linked to the constructive
complexity of the movable gripper device. Such device
must, in effect, be able to carry out all the steps of han-
dling and laying the bottles: from gripping the bottles to
laying them in the box. Such mechanical complexity in-
creases the cost and weight of the same movable device.
[0011] A second limitation is linked to the fact that, in
the interest of containing the construction complexity,
each movable gripper device is configured to act specif-
ically on only one specific bottle format. One of the main
parameters that identify a bottle format for the purpose
of handling a bottle is the cross section of the bottle body,
identifiable by its maximum dimension, which in particular
corresponds to the maximum bottle diameter in the case
of a substantially circular cross section. The fact that the
movable gripper device is configured for a specific bottle
format has a negative effect on the operative flexibility of
the laying plant. In effect, when changing the bottle for-
mat, it is necessary to replace the movable gripper de-
vice, resulting in machine stops and operator interven-
tions. The creation of a gripper device capable of adapt-
ing to bottle format changes would, in effect, impart fur-
ther constructive complications, which would be exces-
sively onerous in terms of increasing the cost and weight
of the movable device.

[0012] From an operative point of view, the weight of
the gripper device complicates replacement operations
if this becomes necessary, for example, for changing the
bottle format or for maintenance.

[0013] Finally, the use of the aforesaid gripper device
extends the operating cycle times of the laying plant. The
laying plant remains in effect in stand-by during the ex-
ecution of each single cycle of operations of gripping,
rotating and laying the bottles. This leads to the introduc-
tion of long downtimes.

[0014] There is, therefore, a need for a bottle laying
plant with a téte-béche arrangement that overcomes all
or at least part of the limitations set out above in the so-
lutions of the prior art, and in particular that allows flexible
management of bottle format changes, significantly re-
ducing the need to replace the movable gripper device,
without, however, increasing the mechanical complexity
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of the movable gripper device.

Presentation of the invention

[0015] Therefore, the object of the present invention is
to eliminate all or part of the drawbacks of the prior art
mentioned above, by providing a plant for laying bottles
in a téte-béche arrangement which allows bottle format
changes to be flexibly managed, significantly reducing
the need to replace the movable gripper device, without
however leading to an increase in the mechanical com-
plexity of the movable gripper device.

[0016] A further object of the present invention is to
provide a plant for laying bottles in a téte-béche arrange-
ment that is easily manageable from an operative point
of view.

[0017] A further object of the present invention is to
provide a plant for laying bottles in a téte-béche arrange-
ment that is simple and economical to implement.

Brief description of the drawings

[0018] The technical features of the invention, accord-
ing to the aforesaid objects, are clearly apparent from
the content of the claims provided below and the advan-
tages thereof will become more apparent in the following
detailed description, made with reference to the accom-
panying drawings, which represent one or more purely
illustrative and non-limiting embodiments thereof, where-
in:

- Figure 1 shows an example of bottles placed in a
container, consisting in particular of a packing box,
in a téte-béche arrangement;

- Figure 2 shows an example of a traditional plant for
laying bottles in a téte-béche arrangement;

- Figure 3 shows a detail of a movable gripper device
usable in a traditional plant for laying bottles in a téte-
béche arrangement;

- Figure 4 shows a collective perspective view from
above of a plant for laying bottles in a téte-béche
arrangement according to a preferred embodiment
of the invention;

- Figure 5 shows a perspective view from above of a
part of the plant illustrated in Figure 4, relating to a
bottle receiving device integrated with a system for
positioning bottles in téte-béche configuration, illus-
trated with bottle handling means in the initial bottle
pick-up position;

- Figure 6 shows an orthogonal view from above of
the plant part of Figure 5;

- Figure 7 shows a cross-sectional view of the plant
part of Figure 6 according to the cross-sectional
plane VII-VIl indicated therein;

- Figure 8 shows a cross-sectional view of the plant
part of Figure 6 according to the cross-sectional
plane VIII-VIIl shown therein;

- Figure 9 shows a perspective view from above of the
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plant part of Figure 5, illustrated with bottle handling
means in the final téte-béche bottle preparation po-
sition;

Figure 10 shows an orthogonal view from above of
the plant part of Figure 9;

Figure 11 shows a cross-sectional view of the plant
part of Figure 10 according to the cross-sectional
plane XI-XI indicated therein;

Figure 12 shows a perspective view from above of
a component of the plant part illustrated in Figures
5 and 9, relating to a bottle receiving device;
Figure 13 shows an orthogonal view from above of
the bottle receiving device in Figure 12;

Figure 14 shows a cross-sectional view of the bottle
receiving device in Figure 13 according to the cross-
sectional plane XIV-XIV indicated therein;

Figure 15 shows a perspective view from above of
some further components of the plant part illustrated
in Figures 5 and 9, relating to a support structure and
the support and movement means of the bottle han-
dling means;

Figure 16 shows an orthogonal view from above of
the components illustrated in Figure 15;

Figure 17 shows a cross-sectional view of the com-
ponents illustrated in Figure 16 according to the
cross-sectional plane XVII-XVII indicated therein;
Figure 18 shows a cross-sectional view of the com-
ponents illustrated in Figure 15 according to the
cross-sectional plane XVIII-XVIIl indicated therein;
Figure 19 shows a cross-sectional view of the com-
ponents illustrated in Figure 18 according to the
cross-sectional plane XIX-XIXindicated in Figure 18;
Figure 20 shows a perspective view of a single ele-
ment of the bottle handling means, illustrated in the
initial bottle pick-up position;

Figure 21 shows a cross-sectional view of the ele-
ment shown in Figure 20 according to a cross-sec-
tional plane XXI indicated therein;

Figure 22 shows a perspective view of the individual
element of the bottle handling means of Figure 20,
illustrated in the final téte-béche bottle preparation
position;

Figure 23 shows a cross-sectional view of the ele-
ment shown in Figure 22 according to a cross-sec-
tional plane XXII indicated therein;

Figure 24 shows a perspective view from above of
a component of the plant illustrated in Figure 4, re-
lating to a movable bottle gripper head of a movable
bottle transferring device;

Figure 25 shows a perspective view of the movable
bottle gripper head of Figure 24, with some parts
removed to better illustrate others; and

Figure 26 shows a cross-sectional view of the mov-
able bottle gripper head illustrated in Figure 24 ac-
cording to a cross-sectional plane XXVI indicated
therein.
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Detailed description

[0019] With reference to the accompanying drawings
a plant for laying bottles according to the invention has
been collectively indicated at 1.

[0020] Forsake ofsimplicity, the laying method accord-
ing to the invention will be described after the laying plant
1, making reference in particular to the latter.

[0021] Here and in the description and claims that fol-
low, reference will be made to the laying plant 1 in the
condition of use. Itis in this sense that any references to
a lower or upper position, or to a horizontal or vertical
orientation, are therefore to be understood.

[0022] The plant 1 for laying bottles in a téte-béche
arrangement according to the invention is generally suit-
able to lay bottles inside a container. Such a container
may be destined for packing bottles, and be constituted
for example by a box or crate, or be a container for the
temporary storage of bottles, intended to be subsequent-
ly transferred.

[0023] According to a general embodiment of the in-
vention, the plant for laying bottles in a téte-béche ar-
rangement 1 comprises:

- a device 10 for receiving bottles in input in vertical
position, connectible to a bottle transport line;

- aline for laying bottles 20 in containers;

- asystem 30 for positioning in téte-béche configura-
tion one or more groups of bottles received by the
aforesaid receiving device 10; and

- a device 40 for transferring one or more groups of
bottles inthe téte-béche configuration from the afore-
said positioning system to the aforesaid laying line
20.

[0024] AsshownintheaccompanyingFigures, the bot-
tle positioning system 30 is structurally and functionally
distinct from the bottle transferring device 40.

[0025] In other words, according to the present inven-
tion, the movable device for gripping bottles present in
the solutions of the prior art has been divided into two
distinct systems/devices, i.e. the bottle positioning sys-
tem 30 and the bottle transferring device 40.

[0026] Due to the invention, the bottle handling oper-
ations necessary to lay the bottles in a téte-béche con-
figuration are completely separate and distinct from the
operations of transferring the bottles into the laying line.
Handling operations and transfer operations are in effect
carried out by operatively separate and autonomous sys-
tems/devices.

[0027] More specifically, the bottle positioning system
30 may thus be structured and sized in such a way as to
carry out only the operations aimed at laying the bottles
in a téte-béche configuration, since the execution of the
operations of transferring these bottles to the laying line
20 is completely entrusted to the bottle transferring de-
vice 40. Conversely, the bottle transferring device 40 may
be structured and sized in such a way as to perform only
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the operations of transferring bottles (already in the téte-
béche configuration) to the laying line 20, since the ex-
ecution of the operations aimed at laying bottles in the
téte-béche configuration is completely entrusted to the
aforementioned positioning system 30.

[0028] A first advantage of such an operative separa-
tion is that it is possible to simplify the mechanical struc-
ture of the bottle transferring device 40, since it is no
longer required for this device to impart the relative rota-
tion movements among the bottles handled thereby. In
effect, the bottle transferring device 40 is called to engage
in gripping groups of bottles already arranged in the téte-
béche configuration. Once the bottles have been en-
gaged, the bottle transferring device 40 may be limited
to transferring them in bulk to the laying line 20 in con-
tainers. Atmost, the transfer device 40 may be configured
to separate (divide) two distinct groups of bottles by
means of a simple relative movement of translation.
[0029] Moreover, due to the fact that the transfer de-
vice 40 does not have to impart relative rotation move-
ments among the bottles, it is possible to structure this
device 40 in such a way that it may be adapted to different
bottle formats (in particular, according to the maximum
size/diameter of the bottle), for example by equipping it
with means suitable to vary the distance provided be-
tween the components for gripping the bottles. It is also
possible to use - as bottle grippers - vacuum suction cups
instead of more complex mechanical clamps.

[0030] Finally,againduetothefactthatthe bottle trans-
ferring device 40 is not required to change the relative
orientation of the bottles in order to lay them in a téte-
béche configuration, but rather only to transfer bottles
already arranged in this configuration from one point of
the plant 1 to another, itis possible to significantly simplify
the relative support and movement structure. In particu-
lar, as will be seen later, as a support and movement
structure, it is possible to adopt a robotic arm, instead of
a more cumbersome system of Cartesian axes.

[0031] A second advantage of the aforesaid operative
separation is that it is also possible to simplify the me-
chanical structure of the system 30 for positioning bottles
in a téte-béche configuration.

[0032] Ineffect, unlike prior art solutions, the bottle po-
sitioning system 30 is no longer required to orient bottles
in a téte-béche configuration operating suspended in the
air and in movement, but rather it may carry out such
manipulations operating in a "static" configuration, i.e.
without requiring the system 30 as a whole to move with
respect to the relative support structure. This makes it
possible to structure this system 30 in such a way that it
may be adapted to different bottle formats, for example
by equipping it with means suitable to vary the distance
provided between the components for handling the bot-
tles. The fact that the handling of the bottles in the téte-
béche configuration is not linked to transferring also
makes it possible to use - as bottle gripping elements -
vacuum suction cups instead of more complex mechan-
ical clamps. Finally, it is possible to significantly simplify
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also the support structure of the bottle positioning system
30.

[0033] Due to the invention, the laying plant 1 may be
structured to flexibly manage bottle format changes, sig-
nificantly reducing the need to replace the movable de-
vice for gripping and handling bottles, without, however,
increasing the mechanical complexity of the bottle trans-
ferring device.

[0034] A third advantage of the aforesaid operative
separation is that it is possible to reduce downtime in the
operative cycle of the laying plant. In effect, as will be
explained below, the operations of positioning bottles in
téte-béche configuration may continue even at the same
time as transferring bottles into the laying line.

[0035] In general, the line 20 for laying in containers is
suitable for presenting in sequence the containers within
which the bottles are to be laid in a téte-béche arrange-
ment. As already mentioned, the containers may be
packing containers (such as boxes or crates) or tempo-
rary containers. In this sense, the laying line 20 in the
plant 1 may be completely traditional and is therefore
well known to a person skilled in the art. It will therefore
not be described in detail.

[0036] In particular, in the accompanying figures, the
line 20 for laying in containers has been illustrated as a
bottle packaging line. This illustration should be under-
stood as purely illustrative and non-limiting.

[0037] According to a preferred embodiment of the in-
ventionillustrated in the accompanying figures, the afore-
said system 30 for positioning bottles in a téte-béche con-
figuration is associated to the device 10 for receiving bot-
tles.
[0038]
prises:

The aforesaid bottle transferring device 40 com-

- amovable bottle gripper head 41; and
- means 45 for moving the aforesaid movable bottle
gripper head 41 in space.

[0039] Preferably, the aforesaid movement means
consist of a robotic arm 45. Alternatively, it is possible to
provide that the aforesaid movement means are made
up of a system of Cartesian axes.

[0040] Advantageously, as illustrated in particular in
Figures 5 to 11, the aforesaid system 30 for positioning
bottles in a téte-béche configuration may be structurally
integrated into the bottle receiving device 10.

[0041] As already mentioned above, the bottle posi-
tioning system 30 - since it does not perform the function
of transferring bottles to the laying line - does not require
adedicated support structure, which is sized to withstand
the vibrations and stresses generated by the movement
of large weights suspended in the air. Therefore, the bot-
tle positioning system 30 may use the support structure
of other parts of the plant, in particular of the bottle re-
ceiving device 10.

[0042] In particular, as illustrated in Figure 5, this sup-
port structure may be constituted by a support frame
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(such as a framework with a plurality of support legs on
the ground) that defines a horizontal support surface on
the top thereof.

[0043] According to the preferred embodiment of the
invention illustrated in particular in Figures 12, 13 and
14, the aforesaid device 10 for receiving bottles compris-
es:

- two separate bottle storage lanes 11; 12, which ex-
tend parallel to each other along a bottle feed direc-
tion X and are transversely separated from each oth-
er to define a free space 17; and

- a bottle diverter 13 suitable to distribute the bottles
between the two storage lanes 11, 12.

[0044] The aforesaid system 30 for positioning bottles
in the téte-béche configuration is positioned in the free
space 17 between the aforesaid two bottle storage lanes
11, 12 and is suitable to act on bottles in said two storage
lanes 11, 12.

[0045] Due to this configuration, the bottles arrive in
the proximity of the positioning system 30, already ar-
ranged so as to be able to be picked up. This avoids
therefore the need to move the bottle positioning system
towards the bottles.

[0046] More specifically, the bottle receiving device 10
comprises upstream of the diverter 13 a conveyor belt
14 (or another equivalent device) suitable to impart on
the bottles a translational movement along the aforesaid
feed direction X from aninlet portion 15 to the diverter 13.
[0047] Operatively, the aforesaid bottle receiving de-
vice 10 is fed by a traditional bottle transport line (not
illustrated) that connects the laying plant 1 to a bottling
plant (not illustrated).

[0048] On the bottle receiving device 10 it is possible
to define a center line M-M, substantially parallel to or
corresponding to the bottle feed direction X set by the
aforesaid conveyor belt 1. The two bottle storage lanes
11 and 12 extend parallel to this bottle feed direction X
on opposite sides relative to this center line M-M so as
to define the aforesaid free space 17, whereinis arranged
the aforesaid bottle positioning system 30.

[0049] In particular, each bottle storage lane 11 and
12 is supported by a longitudinal appendage 11a and
12a of a main support structure 14a of the conveyor belt
14.

[0050] Advantageously, each storage lane 11, 12 is
equipped on the outside with a longitudinal bottle con-
tainment barrier 11b, 12b, while there are no barriers on
the inside facing the free space 17, to allow the bottle
positioning system 30 to freely access the bottles stored
therein.

[0051] Advantageously, each storage lane 11, 12 is
equipped with limit stop means 16, which are suitable to
limit the bottle storage area within a predefined longitu-
dinal segment of the lane. These limit stop means 16 are
adjustable. As will be clear from the description below,
the longitudinal extension of the bottle storage area is
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chosen according to how much the operating area of in-
tervention of the bottle positioning system 30 extends
longitudinally within the aforesaid free space 17.

[0052] Operatively, the bottles B moved by the con-
veyor belt 14 reach the diverter 13 which directs them by
sorting them into the two storage lanes 11, 12. Advanta-
geously, the bottles move along the storage lanes 11, 12
by the pushing imparted by the bottles that progressively
enter the lanes. For this purpose, preferably, the storage
lanes 11, 12 are equipped with a smooth bottom (to avoid
friction) or rollers.

[0053] Specifically, the diverter 13 is defined by:

- afixed V-shaped sorter element 13a, with vertex 13b
aligned with the center line M-M, and

- two adjustable walls 13c and 13d, which are placed
side by side (at variable distance) to the two branch-
es of the fixed sorter 13a to define two conveying
lanes 13e, 13f of the bottles to the two storage lanes
11, 12. The position of the adjustable walls 13c, 13d
is chosen according to the bottle format.

[0054] Preferably, as shown in Figures 5 to 11, the
aforesaid system 30 for positioning bottles in a téte-
béche configuration comprises a plurality of bottle han-
dling devices 31, 32.

[0055] Each bottle handling device 31, 32 is suitable
to pick up a single bottle vertically from one of the two
storage lanes 11, 12 of the bottle receiving device 10
(seefigures 5 to 8) and position it horizontally in the space
between the two storage lanes 11, 12 with the bottom-
neck extension axis Y arranged transversely to the afore-
said bottle feed direction X and with neck-bottom orien-
tation reversed relative to the orientation received by the
bottles positioned by the two handling devices 32 adja-
cent thereto (see figures 9 to 11). In this way, the set of
aforesaid handling devices 31, 32 arranges horizontally
one or more groups of bottles placed side by side to each
other in a téte-béche configuration.

[0056] Advantageously, as illustrated in particular in
Figures 6, 7 and 8, the aforesaid handling devices 31,
32 are organized into two distinct operating groups.
[0057] More specifically, the handling devices 31 of a
first group are suitable to take bottles from a first 11 of
the aforesaid two storage lanes 11 and lay them horizon-
tally with a first neck-bottom orientation, while the han-
dling devices 32 of a second group are suitable to take
bottles from the other storage lane 12 and lay them hor-
izontally with a second neck-bottom orientation, inverted
relative to the first.

[0058] The handling devices 31, 32 of the two operat-
ing groups are arranged in alternating sequence in a di-
rection parallel to the aforesaid bottle feed direction X.
[0059] Preferably, each handling device 31, 32 may be
positioned adjustably relative to the other handling de-
vices 31, 32 in the longitudinal direction (parallel to the
feed direction X) and/or in the transverse direction (or-
thogonally to the feed direction X) relative to the feed
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direction X in order to adapt the positioning of the bottles
in téte-béche configuration to the different formats of the
bottles that may be handled by the plant 1.

[0060] Advantageously, each handling device 31, 32
is movable transversely relative to the feed direction X
in order to adjust the gripping distance on the bottles B
arranged in the relative storage lane 11, 12.

[0061] Preferably, as provided in the embodiment il-
lustrated in the accompanying Figures, the handling de-
vices 31 or 32 belonging to the same operating group
are movable all together transversely.

[0062] Accordingtothe preferred embodimentillustrat-
ed in particular in Figures 6, 8, 10, 11, 15 and 16, the
aforesaid handling devices 31 and 32 are aligned on two
separate rows F1 and F2, parallel to the aforesaid feed
direction X, one for each operating group.

[0063] Advantageously, the number of handling devic-
es 31 and 32 in each row F1 and F2 may be chosen at
the design stage according to the working time of the
plant 1.

[0064] Advantageously, the handling devices 31 and
32 may be divided into modular sets, which are arranged
in series along the feed axis X and are suitable to act on
the bottles present in the two storage lanes independ-
ently. Each modular set comprises handling devices ar-
ranged on the two rows F1 and F2, and therefore suitable
to act on both storage lanes 11, 12.

[0065] More specifically, the handling devices 31 or 32
of each row F1 or F2 are associated with a relative sup-
port frame 310a, 320a, which is movable transversely to
the feed direction X within the space between the two
storage lanes 11, 12. In particular, each support frame
310a, 320a may be constituted by a carriage which is
guided slidably by guides 340 arranged transversely to
the feed direction X.

[0066] According to the embodiment shown in the ac-
companying Figures, the handling devices 31 or 32 in
each row are kinematically associated to a worm screw
310 or 320, which is in turn associated to the respective
support frame 310a or 320a and extends parallel to said
feed direction X.

[0067] Operatively, the rotation of the worm screw 310
or 320 (for example by means of the relative electronically
controlled motors M1 and M2) determines the axial slid-
ing of the devices 31 or 32 associated thereto and thus
their axial distribution along the worm screw 310 or 320,
so as to vary the axial (longitudinal) pitch of the bottles
in téte-béche configuration.

[0068] Theworm screws may be replaced by any other
device suitable for the purpose, such as arack and pinion
system or a lever system.

[0069] Preferably, the handling devices 31 or 32 of
each row F1 or F2 are kinematically interconnected to
each other also by spacing means 311 or 312 suitable
to ensure a regular spacing between the devices 31 or
32 of a same row as their axial positioning varies along
the relative worm screw 310 or 320.

[0070] Preferably, as illustrated in particular in Figures
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15 to 19, the aforesaid spacing means 311 and 312 con-
sist of a kinematic chain with articulated rods, which con-
nects the handling devices 31 or 32 of a same row F1 or
F2 in sequence to each other and to some reference
points.

[0071] Advantageously, the two support frames 310a,
320a of the two operating groups of handling devices 31,
32 are movable transversely to the feed direction X within
the free space 17 between the two storage lanes 11, 12
in a coordinated manner using common handling means
331, 332.

[0072] Operatively, this transverse sliding may be
aimed both at adjusting the gripping distance on the bot-
tles B placed in the relative storage lane 11, 12, and at
varying the transverse pitch of the bottles in téte-béche
configuration.

[0073] In particular, as illustrated in the accompanying
Figures, and in particular in Figures 15 to 19, each worm
screw 310 or 320 is associated to a respective support
frame 310a or 320a, slidably guided by guides 340 ar-
ranged transversely to the feed direction X. In turn, each
of the two support frames 310a and 320a is kinematically
associated to a worm screw 331 and 332, arranged with
its axis transverse to the feed direction X. The two worm
screws 331 and 332 have opposite threads (one clock-
wise and the other counterclockwise) and are joined to-
gether centrally. Operatively, the rotation of one of the
two worm screws 332 (e.g. by means of the associated
electronically controlled motor M3) is transmitted to the
other worm screw 331 and collectively determines the
axial sliding of the two support frames 310a and 320a in
opposite directions (due to the inverted threading of the
two screws), thus allowing the two support frames 310a
and 320a to be brought closer together or further apart
in a coordinated manner in a transverse direction.
[0074] Preferably, asillustrated in particular in Figures
20 to 23, each bottle handling device 31, 32 of the afore-
said bottle positioning system 30 comprises a bottle grip-
per element 33, which is movable, preferably by rotation,
between:

- abottle pick-up position, wherein the gripper element
33is positioned vertically near the relative bottle stor-
age lane 11, 12 to pick up a bottle by gripping it (see
Figures 5, 8, 20, 21), and

- a bottle orientation position, wherein the gripper el-
ement 33 is positioned horizontally to position a bot-
tle taken from its storage lane 11, 12 horizontally in
the space between the two storage lanes 11, 12 (see
Figures 9, 11, 22, 23).

[0075] According to the embodiment shown in the ac-
companying Figures, each bottle handling device 31, 32
comprises:

- asupport frame 35, to which the gripper element 33
is rotationally associated;
- akinematic coupling base 36 to the respective worm
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screw 310 or 320, to which the support frame 35 is
attached; and

- an actuator 37, suitable to push the gripper element
33 to cause the rotation thereof relative to the frame
35.

[0076] In particular, the support frame 35 consists of
an L-profile with a first horizontal portion 35a for fixing to
the base 36 and a second vertical portion 35b for pivoting
the gripper element 33. The frame 35 is associated to
the actuator 37 (preferably consisting of a pneumatic cyl-
inder).

[0077] Preferably, as illustrated in the accompanying
Figures, each bottle gripping element 33 is suitable to
grip a bottle with at least one vacuum suction cup 34.
[0078] The use of vacuum suction cups as gripping
elements is made possible in that the handling devices
31 and 32 are called upon to orient the bottles in a static
operating condition, i.e. in an operating condition not as-
sociated with a simultaneous movement of the entire
handling device.

[0079] As already mentioned above, according to a
preferred embodiment illustrated in the accompanying
figures, the device for transferring bottles 40 comprises:

- amovable bottle gripper head 41; and
- means 45 for moving in space the aforesaid movable
bottle gripper head 41.

[0080] Advantageously, as illustrated in particular in
Figures 24, 25 and 26, the aforesaid movable bottle grip-
per head 41 comprises a plurality of gripper elements 42,
each of which is suitable to grip a bottle B.

[0081] More specifically, the aforesaid gripper ele-
ments 42 are distributed on two parallel rows L1 and L2
to grip one or more groups of bottles B already arranged
in téte-béche configuration.

[0082] Advantageously, each bottle gripping element
42 is suitable to grip a bottle by means of at least one
vacuum suction cup 43.

[0083] The use of vacuum suction cups as gripper el-
ements in the movable bottle gripper head 41 is made
possible in that this movable head 41 is not required to
change the relative orientation of the bottles to arrange
them in téte-béche configuration, but only to transfer bot-
tles already arranged in such configuration from one point
to another of the plant 1.

[0084] Advantageously, the gripper elements 42 of
eachrow L1 and L2 are movable in relation to each other
so as to adjust the pitch and thus adapt them to the bottle
format. This may be achieved in a constructively simple
way due to the fact that vacuum suction cups, and not
mechanical clamps, may be used as gripper elements.
[0085] Preferably, as shown schematically in Figure 4,
the laying plant 1 is automated and comprises an elec-
tronic control unit 100 which is programmed to control at
leastthe bottle positioning system 30 and the bottle trans-
ferring device 40 so that, while the bottle transferring de-
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vice 40 is transferring one or more groups of bottles B in
the téte-béche configuration towards the laying line 20
picked up by the bottle positioning system 30, the bottle
positioning system 30 is preparing one or more groups
of bottles in the téte-béche configuration.

[0086] As shown above, this reduces downtime in the
operating cycle of plant 1.

[0087] The method of laying bottles in a téte-béche ar-
rangement according to the invention will now be de-
scribed.

[0088] This laying method is implemented by means
of a laying plant 1 comprising:

- a device 10 for receiving bottles in input in vertical
position, connectible to a bottle transport line; and
- aline for laying bottles 20 in containers.

[0089] Preferably, the laying method is implemented
by means of a laying plant 1 according to the present
invention, and in particular as described above.

[0090] More specifically, the method according to the
invention comprises the following operative steps:

- a) positioning in the téte-béche configuration one or
more groups of bottles B received by the aforesaid
receiving device 10; and

- b) transferring one or more groups of bottles in the
téte-béche configuration in the bottle laying line 20,

[0091] According to the invention, the aforesaid step
a) of positioning bottles is implemented by a system 30
to position one or more groups of bottles in téte-béche
configuration, while the aforesaid step b) is implemented
by a device 40 to transfer one or more groups of bottles
in téte-béche configuration into the line for laying in con-
tainers.

[0092] The bottle positioning system 30 is structurally
and functionally separate from the bottle transferring de-
vice 40.

[0093] Preferably, the bottle positioning step a) is car-
ried out at the same time as the execution of the trans-
ferring step b) on at least one group of bottles different
from that on which said transferring step b) is being per-
formed.

[0094] The advantages offered by the invention al-
ready highlighted above when describing the laying plant
1 also apply to the laying method and will not be repeated
here for brevity of description.

[0095] The invention allows many advantages already
partly described to be obtained.

[0096] The plant for laying bottles in a téte-béche ar-
rangement according to the invention allows flexible
management of bottle format changes, significantly re-
ducing the need to replace the bottle transferring device
in the laying line, without, however, increasing the me-
chanical complexity of such bottle transferring device.
[0097] The bottle laying system according to the inven-
tion is moreover easy to manage from an operative point
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of view.

[0098] Finally, the bottle laying plant according to the
invention is simple and economical to implement.
[0099] The laying plant 1 may be structured to flexibly
manage bottle format changes, significantly reducing the
need to replace the movable device for gripping and han-
dling bottles, without, however, increasing the mechan-
ical complexity of the bottle transferring device.

[0100] The invention thus conceived therefore
achieves the foregoing objects.

[0101] Obviously, in its practical implementation, it
may also be assumed to take on embodiments and con-
figurations other than those described above without de-
parting from the present scope of protection.

[0102] Moreover, all details may be replaced by tech-
nically equivalent elements, and the dimensions, shapes
and materials used may be of any kind according to the
needs.

Claims

1. Plant for laying bottles in a téte-béche arrangement
comprising:

- a device (10) for receiving bottles in input in
vertical position, connectable to a bottle trans-
port line;

- a line for laying bottles (20) in containers;

- a system (30) for positioning in the téte-béche
arrangement one or more groups of bottles re-
ceived by said receiving device (10); and

- a device (40) for transferring one or more
groups of bottles in the téte-béche arrangement
from said positioning system to said laying line,

wherein said bottle positioning system (30) is struc-
turally and functionally separate from said bottle
transferring device (40).

2. Plant according to claim 1, wherein said system (30)
for positioning bottles in the téte-béche configuration
is associated with said device (10) for receiving bot-
tles and wherein said bottle transferring device (40)
comprises a movable, bottle gripper head (41) and
means (45) for moving in space said movable bottle
gripper head (41), preferably said movement means
consisting of a robotic arm (45).

3. Plantaccording to claim 1 or 2, wherein said system
(30) for positioning bottles in the téte-béche config-
uration is structurally incorporated in said bottle re-
ceiving device (10).

4. Plant according to one or more of the preceding
claims, wherein said bottle receiving device (10)
comprises:
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- two separate bottle storage lanes (11; 12),
which extend parallel to each other along abottle
feed direction (X) and are transversely separat-
ed from each other to define a free space (17);
and

- a bottle diverter (13) suitable to distribute the
bottles between the two storage lanes (11, 12),

and wherein said system (30) for positioning bottles
in the téte-béche configuration is located in the free
space (17) between said two bottle storage lanes
(11, 12) and is suitable to operate on bottles present
in said two storage lanes (11, 12).

Plant according to claim 4, wherein said system (30)
for positioning bottles in the téte-béche configuration
comprises a plurality of bottle handling devices (31,
32), each of which is suitable to pick up a single bottle
in vertical position from one of the two storage lanes
(11, 12) and to position it horizontally in the space
between the two storage lanes (11, 12) with the bottle
bottom-neck axis of extension (Y) placed transverse-
ly to said bottle feed direction (X) and with a neck-
bottom orientation inverted relative to the orientation
received by the bottles positioned by two handling
devices (32) adjacent thereto, so that the set of said
handling devices (31, 32) arrange horizontally one
or more groups of bottles placed side by side to each
other in the téte-béche configuration.

Plant according to claim 5, wherein said handling
devices (31, 32) are organized into two separate op-
erating groups and wherein the handling devices
(31) of a first group are suitable to pick up bottles
from afirst (11) of said two storage lanes and position
them horizontally with afirst neck-bottom orientation,
while the handling devices (32) of a second group
are suitable to pick up bottles from the other storage
lane (12) and position them horizontally with a sec-
ond neck-bottom orientation, inverted relative to the
first, the devices (31, 32) of said two operating groups
being arranged in alternating sequence along a di-
rection parallel to said bottle feed direction (X).

Plant according to claim 5 or 6, wherein each han-
dling device (31, 32) is positionable in an adjustable
manner relative to the other handling devices (31,
32) in the longitudinal direction and/or in a direction
transverse to said feed direction (X) so as to adapt
the positioning of the bottles in the téte-béche con-
figuration to the different sizes of bottles that may be
processed by the plant (1).

Plant according to claim 5, 6 or 7, wherein each han-
dling device (31, 32) is movable transversely relative
to said feed direction (X) in order to adjust the grip-
ping distance on the bottles (B) placed in the relative
storage lane (11, 12), preferably the handling devic-
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10.

1.

12.

13.

14.

15.

es (31 or 32) of an operating group being movable
all together transversely.

Plant according to claim 6, 7 or 8, wherein the han-
dling devices (31; 32) are aligned on two separate
rows, parallel to said feed direction (X), one for each
operating group, and wherein the handling devices
(31, 32) of each row are associated to a support
frame (310a, 320a) movable transversely to said
feed direction (X) within the space comprised be-
tween the two storage lanes (11, 12).

Plant according to claim 9, wherein the handling de-
vices (31, 32) of each row are kinematically associ-
ated to a worm screw (310; 320), which is in turn
associated to the respective support frame (310a,
320a) and extends parallel to said feed direction (X)
and wherein the rotation of said worm screw (310,
320) determines the axial sliding of the devices (31,
32) associated thereto and thus their axial distribu-
tion along the worm screw (310; 320) to change the
axial pitch of the bottles in the téte-béche configura-
tion.

Plant according to claim 10, wherein the devices (31,
32) of each row are kinematically interconnected to
each other also by spacing means (311; 312) suita-
ble to ensure a regular spacing between the devices
(31 or 32) to vary their axial positioning along the
relative worm screw (310; 320), preferably said spac-
ing means (311; 312) being constituted by a kine-
matic chain with articulated rods.

Plant according to one or more of claims 9 to 11,
wherein the two support frames (310a, 320a) of the
two operating groups are movable transversely to
said feed direction (X) in a coordinated manner by
shared movement means (331, 332).

Plant according to one or more of claims 5 to 12,
wherein each bottle handling device (31, 32) of said
bottle positioning system (30) comprises a bottle
gripper element (33), which is movable, preferably
by rotation, between a bottle pick-up position, where-
in said gripper element (33) is positioned vertically
near the relative bottle storage lane (11, 12) to pick
up a bottle by gripping it, and a bottle orientation
position, wherein said gripper (33) is positioned hor-
izontally to position horizontally in the space between
the two storage lanes (11, 12) a bottle picked up from
the relative storage lane (11, 12).

Plant according to claim 13, wherein each bottle grip-
per element (33) is suitable to exert a gripping action
on a bottle by means of at least one vacuum suction
cup (34).

Plant according to one or more of claims 2 to 14,
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wherein the movable bottle gripper head (41) of said
bottle transferring device (40) comprises a plurality
of gripper elements (42), each of which is suitable
to grip a bottle, and wherein said gripper elements
(42) are distributed on two parallel rows to grip one
or more groups of bottles arranged in the téte-béche
configuration.

Plant according to claim 15, wherein said gripper el-
ements (42) of each row are movable relative to each
other so as to adjust the pitch and thus adapt them
to the bottle format.

Plant according to claim 15 or 16, wherein each bottle
gripper element (42) is suitable to exert the gripping
action on a bottle by means of at least one vacuum
suction cup (43).

Plant according to one or more of the preceding
claims, wherein said laying plant (1) is automated
and comprises an electronic control unit (100) which
is programmed to control at least said bottle posi-
tioning system (30) and said bottle transferring de-
vice (40) so that, while the bottle transferring device
(40) is transferring one or more groups of bottles in
the téte-béche configuration towards said laying line
(20) picked up by said bottle positioning system (30),
the bottle positioning system (30) is preparing one
or more groups of bottles in the téte-béche configu-
ration.

Method of laying bottles in a téte-béche arrange-
ment, implemented by means of a laying plant (1)
comprising: - a device (10) for receiving bottles in
input in vertical position, connectable to a bottle
transport line; and - a line for laying bottles (20) in
containers,

said method comprises the following operating
steps:

- a) positioning in the téte-béche configuration
one or more groups of bottles received by said
receiving device (10); and

- b) transferring one or more groups of bottles
in the téte-béche configuration to said bottle lay-
ing line (20), wherein said bottle positioning step
a) is implemented by a system (30) for position-
ing in the téte-béche configuration one or more
groups of bottles and said step b) is implement-
ed by a device (40) for transferring one or more
groups of bottles in the téte-béche configuration
to said laying line (20), wherein said bottle po-
sitioning system (30) is structurally and function-
ally separate from said bottle transferring device
(40).

Laying method according to claim 19, wherein said
bottle positioning step a) is carried out at the same
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21.

time as the execution of said transferring step b) on
at least one group of bottles different from that on
which said transferring step b) is being performed.

Laying method according to claim 19 or 20, wherein
said laying method is implemented by means of a
laying plant (1) according to one or more of the claims
from 1 to 18.
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