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TITLE: “Process and machinery for orienting and forming a
plate for a cork cage”
* % *
DESCRIPTION

Technical field

The present invention relates to a process and a
machinery for orienting and forming a plate for a cage of a
cork to be installed on a bottle. In particular, the cork
is of the type generally used for closing bottles of
champagne and sparkling wine.
Background art

It 1is known in the art to make cages for bottle corks,
which cages include a cap, typically a metal one, having a
plurality of slots on the edge for housing a metal grid.
The grid and the cap house the cork, e.g. made of natural
cork, and secure it to the neck of a bottle. The grid is
secured to the neck of the bottle in order to hold the cork
in said neck preventing it from undesirably coming out
under the pressure of the gas developed by the beverage
within the bottle. A typical example 1is represented by
corks for bottles of champagne and sparkling wine. Often
the cap has a logo and/or a writing that identifies the
beverage producer. The cap 1is generally made by starting
from a plate on which a cap-like shape is impressed for
housing the cork, with slots at the edge for housing the
grid.

This known process for the production of cages,
however, suffers from a few drawbacks.

One drawback 1s that the plates on which the logo or
writing is impressed are currently inserted into a press
with a random orientation. Therefore, after the pressing of

the plate, +the 1logo on the <cap will have a random
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orientation with respect to the slots on the cap edge, and
hence with respect to the metal grid. It follows that, when
a batch of cork cages 1is produced, the cages will have an
untidy appearance, since the logo on the cap of each cage
will be oriented differently with respect to the grid.
Summary of the invention

It 1is one object of the present invention to provide a
machinery and a process which can overcome this and other
drawbacks of the prior art, while at the same time being
simple and economical to manufacture.

In particular, it is one object of the present
invention to provide the possibility of orienting a plate
correctly before forming it.

According to the present invention, this and other
objects are achieved through a process and a machinery for
orienting and forming a plate for a cork cage having the
features set out in the appended independent claim.

It 1is to be understood that the appended claims are an
integral part of the technical teachings provided in the
following detailed description of the invention. In
particular, the appended dependent claims define some
preferred embodiments of the present invention, which
include some optional technical features.

Brief description of the drawings

Further features and advantages of the present
invention will become apparent from the following detailed
description, which 1s supplied by way of non-limiting
example with particular reference to the annexed drawings,
wherein:

- Figure 1 is a front view of a cage associated with a
cap-shaped plate;

- Figure 2 1is a perspective view of the plate shown in
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Figure 2;

- Figures 3a and 3b are plan views of a plate with a
logo, having different orientations;

- Figure 4 1is a perspective view o0of the machinery
according to a variant of the invention;

- Figure 5 1is a sectional view o©of the machinery
according to a variant of the invention;

- Figure 6 is a perspective view of some details of the
machinery according to a variant of the invention.

Detailed description of the invention

In accordance with the present invention, the process
for orienting and forming a plate, preferably a metal one,
for a cork cage comprises the following steps:

- detecting the orientation of a plate 2;

- comparing the detected orientation with a predefined
orientation;

- if the orientation of plate 2 differs from the
predefined orientation, turning plate 2 so that it will
take the predefined orientation;

- impressing on plate 2 a substantially cap-like shape
having a plurality of recesses or slots 4 at edge 6 for
housing wires or legs 8 of a cork cage.

Preferably, the step of detecting the orientation is
carried out by detecting a distinctive mark 10, such as a
piece of writing or logo, on a face of plate 2. The
expression ‘“piece o0of writing or logo” <comprises any
distinctive mark, in particular any graphic element, on
plate 2 (in particular on a face of plate 2) and may be,
for example, the trademark of the beverage producer. Merely
by way of example, Figures 3a, 3b show a plate 2 prior to
processing, which in particular has a circular, flat shape.

For example, plate 2 shown in Figure 3a 1s oriented
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correctly (piece of writing 10 1is horizontal), whereas
plate 2 shown in Figure 3b is oriented incorrectly (piece
of writing 10 is obligque). Therefore, the orientation of
Figure 3a can be set as a predefined orientation. If plate
2, which needs to be processed for making the cage
assembly, is oriented according to the predefined
orientation (horizontal piece of writing or logo 10), it
will not be turned, and the next step of impressing on
plate 2 a substantially cap-like shape with a plurality of
recesses 4 on edge 6 will be carried out (also referred to
as “forming step”). On the contrary, 1f plate 2 is oriented
differently from the predefined orientation, plate 2 will
be turned in order to give it the predefined orientation,
and then the forming step will be carried out. Thanks to
this process, piece of writing or logo 10 will have a
precise and constant orientation with respect to recesses 4
formed on edge 6 of plates 2 (see Fig. 2).

Plates 2 used for making cork cages are preferably
made of metal. Conveniently, before being given the cap-
like shape, plates 2 have a substantially circular and flat
shape.

With reference to the particular machinery illustrated
in the drawings, the process comprises the steps of:

- placing plate 2 at a first unit where the following
steps are carried out: detecting the orientation of said
plate 2 and, if the orientation of plate 2 differs from the
predefined orientation, turning plate 2 so that it will
take the predefined orientation;

- moving plate 2 towards a forming unit for carrying out
the step of impressing on plate 2 a substantially cap-like
shape having a plurality of recesses 4 on edge 6.

In other words, in the first unit the orientation of
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plate 2 is checked, possibly followed by the turning of the
latter.

Preferably, the process comprises the steps of:

- creating a flow of plates 2 entering the first unit;
- creating a flow of plates 2 exiting the forming unit.

Conveniently, the process further comprises the steps
of:

- prearranging a plate accumulation unit 24 for creating
the flow of plates 2 entering the first unit;
- moving plates 2 towards the first unit.

According to a further wvariant of the invention, plate
2 can be moved Dbetween: a first unit, wherein the
orientation of plate 2 is detected; a second unit, wherein
plate 2 is turned, if necessary; and the forming unit.

The process of the invention is conveniently carried
out by means of a machinery as described below and as
illustrated by way of example in the drawings.

According to the invention, the machinery for
orienting and forming a plate for a cork cage comprises:

- a forming unit for impressing on plate 2 a
substantially cap-like shape having a plurality of recesses
4 on edge 6 for housing wires or legs 8 of a cork cage;

- detection means for detecting the orientation of plate
2;

- a control unit capable of comparing the detected
orientation of plate 2 with a predefined orientation;

- a rotary system 26 for turning plate 2.

The detection means are adapted to detect a
distinctive mark, preferably an image. Said detection means
are, conveniently, image detection means, and preferably
comprise a video camera 28; as an alternative, a photo

camera or other per se known image detection means may be
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used.

In one possible alternative embodiment, said detection
means are adapted to detect a distinctive mark in the form
of an electromagnetic signal emitted by plate 2, e.g. via
magnetic paint. In such an embodiment, said detection means
are electromagnetic sensors.

Advantageously, the detection means (in this example,
video camera 28) and rotary system 26 belong to the first
unit mentioned in the above-described process.

The machinery comprises a handling system 30 for
handling plate 2.

Advantageously, the machinery comprises a plate
accumulation unit 24 for containing a plurality of plates 2
directed towards the image detection means. In the
illustrated example, said plate accumulation unit 24 is a
substantially tubular container inside of which the plates
that will have to be processed by the machinery are
stacked. Said plate accumulation unit 24 is arranged in a
substantially vertical position, and advantageously
comprises a stop lever 32. By using stop lever 32, the user
can allow/stop the flow of plates towards the lower part of
plate accumulation unit 24 and then towards the image
detection means. In general, handling system 30 can move
the plates between: the 1image detection means; rotary
system 26; the forming unit; and plate accumulation unit 24
(if present).

In the preferred example illustrated herein, rotary
system 26 includes a (gripping portion 34 capable of
selectively holding (i.e. capable or holding or releasing)
plate 2. Gripping portion 34 may comprise, for example, a
magnet, or a suction cup, or an aspirating element.

The forming unit comprises a punch 36 susceptible of
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moving for taking plate 2 and pushing it against a die 38,
in order to give said plate 2 the desired cap-like shape
with recesses 4 on edge 6.

Figure 6 shows a particular embodiment of handling
system 30, which comprises a mobile portion 44 susceptible
of translating, preferably in an alternate straight motion.
In particular, the mobile portion includes: a first cavity
40, a second cavity 42, and a retaining zone 43 capable or
receiving and retaining plate 2. In particular, cavities
40, 42 have a substantially circular shape, so that they
can receive a circular plate 2; further different shapes
may however be chosen. Such cavities 40, 42 are formed in
mobile portion 44, in particular in the top face thereof.
In the particular variant illustrated herein, mobile
portion 44 has a substantially plate-like, e.g.
parallelepiped, shape, the thickness of which 1s much
smaller that the other two dimensions of mobile portion 44.
Conveniently, handling system 30 further comprises a pair
of gripping arms 46, located near retaining zone 43.
Gripping arms 46 are movable and can hold and release plate
2 for expelling it from the machinery. As an alternative to
gripping arms 46, other gripping elements may be used which
are capable of holding and releasing plate 2.

Optionally, handling system 30 comprises a plurality
of openings, and the machinery is provided with suction
means for sucking air through said plurality of openings,
so as to retain plate 2 more effectively while handling it.
In particular, in the first cavity and second cavity there
is a respective plurality of openings, through which the
suction means can suck air.

With reference to Figures 4 and 6, mobile portion 44

is slidable relative to a support element via a system of
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guides 45. In particular, the support element is a support
plate 56.

Preferably, handling system 30 allows feeding plates 2
according to a pilgrim process, 1in other words handling
system 30 operates as a “pilgrim process conveyor”.

Because of the alternate motion of mobile portion 44,
the first cavity 40 can move between plate accumulation
unit 24 and the area where video camera 28 and rotary
system 26 are located. On the contrary, the second cavity
42 can move between the area where video camera 28 and
rotary system 26 are located and the forming unit.

Handling system 30 is adapted to move plates 2 from
image detection means 28 and from rotary system 26 towards
the forming unit. Preferably, handling system 30 takes
plates 2 coming from plate accumulation wunit 24, in
particular by receiving them into the first cavity 40, and
then carries them towards video camera 28 and rotary system
26, after which it carries them towards the forming unit.
According to further variants, handling system 30
comprises, for example, a robot or a mechanical arm.

Advantageously, a Jjig or template 48 1is arranged in
proximity to wvideo camera 28 (in general, in proximity to
the detection means) and rotary system 26, which is useful
for centering plate 2 1in position while turning it. 1In
particular, Jjig 48 is interposed between detection means 28
and handling system 30. As an alternative, the Jjig 48 may
be associated with handling system 30.

Advantageously, the machinery includes drive means for
operating at least one of: handling system 30, rotary
system 26, the forming unit. Such drive means may include,
for example, an electric motor. In particular, a first

motor 50 operates handling system 30. A second motor 52



10

15

20

25

30

WO 2016/181305 PCT/IB2016/052665

operates punch 36 and rotary system 26. Per se known
transmission means may be comprised to allow the mechanical
force to be transferred from the drive means to the various
components of the machinery. Advantageously, the control
unit governs and controls the operation of motors 50, 52.

The machinery advantageously comprises a frame 54 to
which the wvarious components are removably constrained.
With reference to the illustrated wvariant, support plate
56, to which video camera 28, plate accumulation unit 24,
die 38 and handling system 30 are (removably) secured, is
fastened to the upper part of frame 54.

With reference to Figure 5, the detection means, in
particular the image detection means (video camera 28), are
located in a position opposite to rotary system 26 with
respect to handling system 30. Die 38 1is located in a
position opposite to punch 36 with respect to handling
system 30.

By way of example, it will be described the operation
of the machinery with reference to the preferred embodiment
illustrated herein.

After having received plate 2, coming from plate
accumulation unit 24, 1into the first cavity 40, mobile
portion 44 advances by a predetermined quantity to bring
plate 2 into a position under the video camera 28. Video
camera 28 detects the image of logo or piece of writing 10
on plate 2, and the control unit compares the detected
orientation of plate 2 with the predefined orientation and
sends the data for effecting the turning operation, 1if
necessary. At this point, rotary system 26 (located under
video camera 28) rises, it takes plate 2, raises it, and it
inserts it into jig 48, and, if plate 2 needs to be turned,

it arranges it according to the predefined orientation.



10

15

20

25

30

WO 2016/181305 PCT/IB2016/052665
10

Meanwhile, mobile portion 44 moves back and then rotary
system 26 goes down to position plate 2 (correctly
oriented) into the second cavity 42; at the same time, a
second plate 2 can be deposited into the first cavity 40,
which is now empty. Afterwards, mobile portion 44 advances
to bring plate 2 into the forming unit, where punch 36
rises, takes plate 2 and Jjoins die 38 1in order to give
plate 2 the desired shape; meanwhile, the second plate 2 is
brought into a position under video camera 28. Once plate 2
has been formed, mobile portion 44 moves Dback, punch 36
goes down and lays cap-shaped plate 2 in retaining zone 43;
at the same time, the second plate 2 is placed into the
second cavity 42, while a third plate 2, coming from plate
accumulation unit 24, 1is received into the first cavity 40.

The machinery can thus work simultaneously on a
plurality of plates.

Rotary system 26 can move transversally to handling
system 30 (in particular, to mobile portion 44) in order to
remove the plate from the first cavity 40 and then place it
into the second cavity 42. For example, rotary system 26
may comprise a respective actuator, particularly a linear
actuator, for moving a contact portion, preferably gripping
portion 34, for holding plate 2. In this manner, rotary
system 26 can both rotate and move the plate 2.

Also punch 36 can move transversally to handling
system 30 to abut on die 38 and form in this way the plate.

Advantageously, the motion of handling system 30 1is
coordinated with that of punch 36, e.g. by means of a
mechanical transmission or via the control unit. Likewise,
also the rising and descending motions of rotary system 26
may be coordinated with that of handling system 30.

With particular reference to Figure 6, mobile portion
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44 includes a slot 58 connecting the first cavity 40, the
second cavity 42 and retaining zone 43. Slot 58 allows the
translational motion of mobile portion 44 and also the
transversal motion of rotary system 26 and/or of punch 36,
which can cross said mobile portion 44.

Of course, without prejudice to the principle of the
invention, the embodiments and the implementation details
may be extensively wvaried from those described and
illustrated herein by way of non-limiting example, without
however departing from the scope of the invention as set

out 1in the appended claims.
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CLAIMS
1. Process for orienting and forming a plate (2),
preferably a metal one, for a cork cage, comprising the
following steps:
- detecting the orientation of a plate (2);
- comparing the detected orientation with a predefined
orientation;
- if the orientation of said plate (2) differs from said
predefined orientation, turning said plate (2) so that it
will take said predefined orientation;
- impressing on said plate (2) a substantially cap-like
shape having a plurality of recesses (4) on the edge (6)
for housing the wires or legs (8) of a cork cage.
2. Process according to c¢laim 1, wherein the step of
detecting the orientation 1s carried out by detecting a
distinctive mark (10) on a face of said plate (2).
3. Process according to c¢laim 1 or 2, comprising the
steps of:
- placing said plate (2) at a first unit where the
following steps are carried out: detecting the orientation
of said plate (2) and, if the orientation of said plate (2)
differs from said predefined orientation, turning said
plate (2) so that it will take said predefined orientation;
- moving said plate (2) towards a forming unit for
carrying out the step of impressing on said plate (2) a
substantially cap-like shape having a plurality of recesses
(4) at the edge (6).
4. Process according to claim 3, comprising the steps of:
- creating a flow of plates (2) entering said first
unit;
- creating a flow of plates (2) exiting said forming

unit.
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13
5. Process according to claim 4, comprising the steps of:
- prearranging a plate accumulation unit (24) for

creating said flow of plates (2) entering said first unit;
- moving said plates (2) towards said first unit.
6. Machinery for orienting and forming a plate (2) for a
cork cage, comprising a forming unit for impressing on a
plate (2) a substantially cap-like shape having a plurality
of recesses (4) on the edge (6) for housing the wires or
legs (8) of a cork cage;

characterized in that it comprises:
- detection means (28) for detecting the orientation of
said plate (2);
- a control unit capable of comparing the detected
orientation of said plate (2) with a predefined
orientation;
- a rotary system (26) for turning said plate (2).
7. Machinery according to claim 6, wherein said detection
means (28) are image detection means.
8. Machinery according to c¢laim 6 or 7, comprising a
handling system (30) capable of moving the plates (2)
between:
- said detection means (28);
- said rotary system (26);
- said forming unit.
9. Machinery according to claim 8, wherein said handling
system (30) includes a mobile portion (44) susceptible of
moving in an alternate straight motion.
10. Machinery according to claim 9, wherein said mobile
portion (44) includes: a first cavity (40), a second cavity
(42), and a retaining zone (43) capable of receiving and
retaining the plate (2).

11. Machinery according to claim 10, wherein in said first
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cavity (40) and said second cavity (42) there 1is a
respective plurality of openings, through which suction
means can suck air.

12. Machinery according to any one of claims 6 to 11,
wherein said rotary system (26) includes a gripping portion
(34) capable of selectively holding the plate (2).

13. Machinery according to any one of claims 6 to 12,
wherein said detection means (28) are located in a position
opposite to said rotary system (26) relative to said
handling system (30).

14. Machinery according to any one of claims 6 to 13,
comprising a Jjig (48) located in proximity to said
detection means (28) and said rotary system (26), which is
useful for centering the plate (2) 1in position while

turning it.
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