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(54) DEVICE FOR POSITIONING A CAPSULE ON THE NECK OF A BOTTLE

(57) A device for positioning a capsule on the neck
of a bottle, comprising:
a cup-like element (2), which has a longitudinal axis (X)
and is provided with a cavity (21), conformed to house a
capsule (C), and a bottom (22);
a suction means, connected to the cup-like element (2)
for creating a depression in the cavity (21);
a main body (3), associated with the cup (2), and con-
nected to a motor means, arranged to rotate the main
body (3) about an axis of oscillation (Y), perpendicular
to the longitudinal axis (X), and to translate the main body
(3) on a perpendicular plane to the axis of oscillation (Y).

The cup-like element (2) is connected to a stem (4),
concentric to the longitudinal axis (X), which has an in-
ternal conduit (41), placed in communication with the cav-
ity (21) of the cup-like element (2), at least a first opening
(42) and a second opening (43).

The stem (4) is sealingly inserted in a seat (31) of
the main body (3), rotatably about the longitudinal axis
(X).

The seat (31) has a toroidal cavity (32), placed in
communication with the suction means and with the sec-
ond opening (43) of the stem (4).

The stem (4) is connected to a rotor (5) for rotation
about the longitudinal axis (X).
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Description

[0001] The present invention relates to a device for po-
sitioning a capsule on the neck of a bottle.
[0002] It is increasingly necessary to orient the bottle
prior to the labelling operations, so that the plane passing
through the two closing signs of the mould that forms the
bottle creates an angle of about 90° with the plane pass-
ing through the centre-line of the label. The same oper-
ation is necessary if on the glass of the bottle there is a
logo that is to be oriented with respect to the centre-line
of the label.
[0003] Solutions currently exit that envisage inserting
the capsule onto the neck of the bottle without any ori-
entation. Subsequently, a pneumatic device comprising
a suction cup lifts the capsule by a few millimetres and
rotates it through an angle such as to align it with the
bottle in the desired way. This solution has a drawback
connected with the fact that, if the ring of the metal cage
that retains the cap is not perfectly pressed against the
cap itself but projects slightly, the capsule, when it ro-
tates, impacts against it and is ripped, causing the ma-
chine to stop.
[0004] Solutions are also available in which a cup-like
element is used to pick up a capsule. The cup-like ele-
ment is solidly constrained to a toothed crown that mesh-
es with a second gear moved by a relevant motor which
makes the cup rotate about its own axis by an angle nec-
essary to bring a reference notch, provided on the cap-
sule, at a photocell, which detects the presence thereof.
[0005] Inside the cup-like element there is a suction
cup fixed to a hollow shaft placed in depression, concen-
tric with the cup-like element, conformed to retain the
shell of the capsule. Such shaft moves vertically pushing
the capsule out of the cup-like element onto the neck of
the bottle below. A subsequent blow of air makes the
capsule detach from the suction cup.
[0006] The solution described is very complex and ex-
pensive, especially because of the kinematic mechanism
necessary for making the cup-like element rotate and
due to the pneumatic circuit necessary to bring the suc-
tion cup for picking the capsules into depression.
[0007] The aim of the present invention is to offer a
solution that makes it possible to overcome the limits and
drawbacks of currently available solutions.
[0008] Characteristics and advantages of the present
invention will more fully emerge from the following de-
tailed description of an embodiment of the invention, as
illustrated in a non-limiting example in the accompanying
figures, in which:

- figure 1 illustrates a schematic and vertical elevation
view of the device according to the present invention;

- figure 2 shows a sectional view of the device of figure
1, on the plane II-II of figure 1;

- figures 3 to 6 schematically show a vertical elevation
of some operating stages of the device according to
the present invention.

[0009] The device (1) for positioning a capsule on the
neck of a bottle according to the present invention com-
prises a cup-like element (2), which has a longitudinal
axis (X) and is provided with a cavity (21), conformed to
house a capsule (C). The cup-like element (2) is further
provided with a bottom (22) positioned at the end of the
chamber (21).
[0010] A capsule (C) can be inserted into the cavity
(21) with the top thereof turned towards the bottom (22).
[0011] A suction means, not illustrated in detail as it is
known to a person skilled in the art, is connected to the
cup-like element (2) for creating a depression in the cavity
(21). Through the suction means it is therefore possible
to retain a capsule (C) in the cavity (21), also in the event
in which the cavity (21) is turned with its bottom (22) up-
wards. As will be mentioned below, this allows the cap-
sule (C) to be positioned with precision around the lon-
gitudinal axis (X) before inserting it onto the neck of the
bottle (B).
[0012] The cup-like element (2) is associated with a
main body (3). The main body (3) is connected to a motor
means, known to a person skilled in the art, which is
arranged to rotate the main body (3) about an axis of
oscillation (Y), perpendicular to the longitudinal axis (X),
and to translate the main body (3) on a perpendicular
plane to the axis of oscillation (Y).
[0013] Through the motor means, the main body (3),
and the cup-like element (2) associated therewith, can
be moved between a picking position, shown in figure 4,
in which the cup (2) can be inserted onto a capsule (C)
arranged in a warehouse, for picking the capsule (C) it-
self, and an alignment position, shown in figure 5, in which
the capsule (C) is positioned above a bottle (B), aligned
with the neck of the bottle (B) itself, i.e. with the longitu-
dinal axis (X) of the cup (2) substantially aligned with the
longitudinal axis of the bottle (B).
[0014] In the embodiment shown, which is preferred
but not exclusive, the main body (3) is associated with
an attachment body (6). The attachment body (6) com-
prises a first housing (61) into which the cup-like element
(2) is at least partially inserted, from the side of the bottom
(22). In substance, the cup-like element (2) projects at
least partially from the attachment body (6). The attach-
ment body (6) further comprises a second housing (62)
into which the main body (3) is inserted.
[0015] The position of the main body (3) with respect
to the attachment body (6) can be adjusted along the
longitudinal axis (X), so as to adjust the portion of the
cup-like element (2) that projects from the attachment
body (6). This allows the device to be able to adapt to
different sized cavities.
[0016] The attachment body (6) is associated with the
motor means by means of a shaped plate (7). Such
shaped plate (7) is rotatable about the axis of oscillation
(Y) with respect to the motor means. A rotor, not illustrat-
ed as it is known to a person skilled in the art, is associated
with the shaped plate (7) to actuate the rotation about
the axis of oscillation (Y).
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[0017] The attachment body (6) is slidable with respect
to the shaped plate (7), and therefore with respect to the
motor means along the longitudinal axis (X) between the
alignment position, in which the cup-like element (2) is
distanced from the neck of a bottle (B) (figure 5), and an
insertion position, in which the cup-like element (2) is
adjacent to the neck of the bottle (B) for inserting a cap-
sule (C) on the neck of the bottle (B) (figure 6). For that
purpose, the attachment body (6) is connected to the
shaped plate (7) by means of a bracket (71) in turn as-
sociated with a guide (72) parallel to the longitudinal axis
(X). In the form represented, the guide (72) is in the form
of a pair of stems parallel to the longitudinal axis (X). The
sliding of the attachment body (6) with respect to the
shaped plate (7) is controlled by means of an actuator
(73) of the known type, e.g. a pneumatic cylinder.
[0018] The motor means cyclically moves the cup-like
element between the picking position, shown in figure 4,
and the alignment position, shown in figure 5. In the pick-
ing position, the cup-like element (2) is inclined upwards,
for being turned and aligned with the warehouse (M) of
the capsules (C). Obviously, the arrangement and orien-
tation of the warehouse (M) of the capsules could be
different from those shown, and in that case also the pick-
ing position would be different from the one shown. In
the alignment position, the cup-like element (2) is instead
oriented vertically and facing downwards. The movement
cycle operated by the motor means is known in the state
of the art, and shall not be described in further detail. The
various actuators responsible for the movements sum-
marised above are governed by a control unit of the
known type.
[0019] The cup-like element (2) is connected to a stem
(4), concentric with the longitudinal axis (X). Advanta-
geously, the stem (4) has an inner conduit (41) placed in
communication with the cavity (21) of the cup-like ele-
ment (2). As will be explained better below, the inner
conduit (41) places in communication the suction means
with the cavity (21), for producing the depression able to
retain a capsule (C).
[0020] The inner conduit (41) has a first opening (42),
placed on the bottom (22) of the cavity (21). The first
opening (42) is substantially placed at an end of the stem
(4), and is arranged on a perpendicular plane to the lon-
gitudinal axis (X). Starting from the first opening (42), the
inner conduit (41) extends along the stem (4) concentri-
cally to the longitudinal axis (X).
[0021] The inner conduit (41) is further provided with
a second opening (43). Such second opening (43) is ar-
ranged transversally to the longitudinal axis (X), i.e. it is
arranged on the side surface of the stem (4). Preferably,
the second opening (43) is double, i.e. it comprises two
openings aligned with one another arranged through the
side wall of the stem (4). In other words, the second open-
ing (43) is in a T arrangement with respect to the inner
conduit (41). The inner conduit (41) is closed at a second
end, opposite the first opening (42).
[0022] The stem (4) is sealingly inserted in a seat (31)

of the main body (3), rotatably about the longitudinal axis
(X). In the embodiment shown, the seat (31) has two
collars (33,34), conformed to house the stem (4) in a
precise coupling with very little clearance. The coupling
between the stem (4) and the collars (33,34) is defined
with clearance such as to allow the rotation of the stem
(4) about the longitudinal axis (X), but also to limit any
leaks of air to negligible values. For that purpose, the
outer surface of the stem (4), in the zones intended for
coupling with the collars (33,34), can be rectified, as can
the surfaces of the collars (33,34) themselves.
[0023] The seat (31) has a toroidal cavity (32), placed
in communication with the suction means and with the
second opening (43) of the stem (4). In substance, the
toroidal cavity (32) surrounds the stem (4) at the portion
on which the second opening (43) is located. In this way,
the inner conduit (41), through the second opening (43)
and the toroidal cavity (32), can be placed in communi-
cation with the suction means, to place the cavity (21) of
the cup-like element (2) in depression.
[0024] The toroidal cavity (32) is delimited by collars
(33,34). The precise coupling with little clearance be-
tween the stem (4) and the two collars (33,34) maintains
the depression in the toroidal chamber (32), and there-
fore in the cavity (21), at a sufficient value to retain the
capsules (C) without needing to provide any further gas-
kets which, given the continuous rotary movement of the
stem (4), would quickly get worn. In the solution according
to the invention, the seal between the stem (4) and the
collars (33,34) is kept effective and durable over time,
thanks to the precise coupling with little clearance.
[0025] To maintain the centring between the stem (4)
and the collars (33,34) it is possible to arrange one or
more bearings (45) arranged concentric to the stem (4).
In the embodiment shown, two bearings (45) are used,
fitted onto a respective collar (33,34) on the opposite side
with respect to the toroidal chamber (32). The bearings
are kept in position by means of known elements, e.g.
Seeger rings, which further contribute to keeping the
stem (4) in position with respect to the sliding along the
longitudinal axis (X) with respect to the main body (3).
[0026] The stem (4) is connected to a rotor (5) for ro-
tation about the longitudinal axis (X). The rotor (5), in
turn, is mounted onto the main body (3), substantially in
an opposite position with respect to the cup-like element
(2). For example, the rotor (5) is in the form of an electric
stepper motor. Thanks to the conformation of the inner
conduit (41), which is closed at the opposite end with
respect to the first opening (42), the rotor (5) can be di-
rectly connected to the stem (4), without the need to use
any transmission kinematic mechanism.
[0027] The rotor (5) is connected to a control unit, ar-
ranged to control the activation of the rotor (5) for a preset
angle of rotation. Such control unit is also connected to
an angular position sensor, known in the sector, provided
to detect a preset angular position, with respect to the
longitudinal axis (X), of a capsule (C) inserted into the
cup-like element (2). The angular position sensor is for
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example an optical sensor, provided to detect and identify
an orientation notch which is normally applied to the lower
edge of the capsule (C). The angular position sensor is
located in a position such as to be able to observe the
lower edge of the capsule (C) when the latter is in the
alignment position, shown in figure 5. In such position,
the control unit activates the rotor (5) to bring the capsule
(C) into rotation, by means of the cup-like element (2),
up to the angular position in which the orientation notch
faces the angular position sensor. In such angular posi-
tion, the sensor sends the control unit a positive notch
detection signal, so that the control unit stops the rotor
(5) and the capsule (C) remains in the angular position
reached, an angular position in which it is envisaged that
the capsule (C) is inserted onto the neck of the bottle (B),
activating the attachment body (6) slidingly downwards
by means of the actuator (73). In turn, the bottle (B) has
been previously oriented in a preset angular position with
means and techniques known in the state of the art, e.g.
by means of the detection of labels or other markings on
the bottle itself.
[0028] After the positioning of the capsule (C) on the
neck of the relative bottle (B), the cup-like element, by
means of the motor means, is brought into the picking
position of figure 4, for picking a new capsule (C) and
performing a subsequent cycle of alignment operations,
as described above.
[0029] The device according to the present invention
is particularly useful in a machine for labelling bottles.
[0030] A machine for labelling bottles is known overall
in the sector and will only be described briefly, with ref-
erence to figures 3 to 6.
[0031] The machine comprises a bottle supplier (101)
arranged to translate a plurality of bottles (B) along an
advancement direction (A). As is known, the bottles are
standing up, i.e. oriented vertically and resting on the
bottom. For example, the supplier (101) comprises a
movable transport surface, on which the bottles are in a
resting arrangement. At the end of the supplier (101) a
carousel is arranged, rotating step-by-step about a ver-
tical axis of rotation and provided with a plurality of hous-
ings, each of which is configured to house a bottle (B)
for one or more rotation steps of the carousel. Between
the supplier (101) and the carousel a spacer is arranged,
i.e. a device (known in the state of the art) provided to
distance the bottles from one another by a step so as to
allow the correct supply to the carousel.
[0032] A plurality of operating stations are arranged
around the carousel, each of which is active on at least
one of the angular positions of the carousel for performing
an operation on a bottle (B). Such operating stations are
known in various forms and functions in the sector, and
will not therefore be described in further detail. The fig-
ures only depict only the operating station comprising the
device according to the present invention, placed at a
first angular position of the carousel. At the same angular
position of the carousel, or at a previous angular position,
the bottle can be oriented angularly in a predefined po-

sition, so that the capsule (C), in turn oriented in the en-
visaged way by means of the device according to the
present invention, is positioned on the neck of the bottle
in the predefined angular position.
[0033] The possibility to activate in rotation the cup-
like element (2) about the longitudinal axis (X), along with
the possibility to maintain the depression within the cavity
(21) of the cup-like element (2), enables the correct ori-
entation of the capsule (C) to be performed in a single
operating station, enabling the overall dimensions of the
carousel (2) to be reduced. Furthermore, the orientation
of the capsule (C) about the longitudinal axis (X) can be
performed maintaining the capsule (C) raised from the
neck of the bottle, i.e. before inserting the capsule onto
the neck of the bottle. This excludes the risk of damaging
the capsule in contact with the cap sealing cage.

Claims

1. A device for positioning a capsule on the neck of a
bottle, comprising:

a cup-like element (2), which has a longitudinal
axis (X) and is provided with a cavity (21), con-
formed to house a capsule (C), and a bottom
(22);
a suction means, connected to the cup-like ele-
ment (2) for creating a depression in the cavity
(21);
a main body (3), associated with the cup (2), and
connected to a motor means, arranged to rotate
the main body (3) about an axis of oscillation
(Y), perpendicular to the longitudinal axis (X),
and to translate the main body (3) on a perpen-
dicular plane to the axis of oscillation (Y);

characterised in that:

the cup-like element (2) is connected to a stem
(4), concentric to the longitudinal axis (X), which
has an internal conduit (41), placed in commu-
nication with the cavity (21) of the cup-like ele-
ment (2), at least a first opening (42) and a sec-
ond opening (43);
the stem (4) is sealingly inserted in a seat (31)
of the main body (3), rotatably about the longi-
tudinal axis (X);
the seat (31) has a toroidal cavity (32), placed
in communication with the suction means and
with the second opening (43) of the stem (4);
the stem (4) is connected to a rotor (5) for rota-
tion about the longitudinal axis (X).

2. The device according to claim 1, wherein the seat
(31) has two collars (33,34), conformed to house the
stem (4) in a precise coupling with little clearance,
which delimit and isolate the toroidal cavity (32).
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3. The device according to claim 1, wherein the rotor
(5) is connected to a control unit, arranged to control
the activation of the rotor (5) for a preset angle of
rotation.

4. The device according to claim 3, comprising an an-
gular position sensor, arranged to detect a preset
angular position, with respect to the longitudinal axis
(X), of a capsule (C) inserted in the cup-like element
(2), said angular position sensor being connected to
the control unit which activates the rotor (5) for ro-
tating the cup (2) in said preset angular position.

5. The device according to one of the preceding claims,
wherein the main body (3) is connected to a motor
means, arranged to rotate the main body (3) about
an axis of oscillation (Y), perpendicular to the longi-
tudinal axis (X), and to translate the main body (3)
on a perpendicular plane to the axis of oscillation (Y).

6. The device according to claim 5, wherein the motor
means is arranged to move the main body (3), and
the cup-like element (2) associated therewith, be-
tween a picking position, in which the cup (2) can be
inserted onto a capsule (C) arranged in a warehouse,
for picking the capsule (C) itself, and an alignment
position, in which the capsule (C) is positioned above
a bottle (B), aligned with the neck of the bottle (B)
itself, i.e. with the longitudinal axis (X) of the cup (2)
substantially aligned with the longitudinal axis of the
bottle (B).

7. The device according to claim 5, wherein the main
body (3) is slidable with respect to the motor means
along the longitudinal axis (X) between an alignment
position, in which the cup-like element (2) is dis-
tanced from the neck of a bottle (B), and an insertion
position, in which the cup-like element (2) is adjacent
to the neck of the bottle (B) for inserting a capsule
(C) on the neck of the bottle (B).

8. 8. A machine for labelling bottles, comprising:

a bottle supplier (101) arranged to translate a
plurality of bottles (B) along an advancement di-
rection (A);
a carousel, rotating step-by-step about a vertical
axis of rotation and provided with a plurality of
housings, each of which is configured to house
a bottle (B) for one or more rotation steps of the
carousel;
a plurality of operating stations, each of which
is active on at least one of the angular positions
of the carousel for performing an operation on
a bottle (B);
characterised in that one of said operating sta-
tions comprises a device (1) for positioning a
capsule on the neck of a bottle according to at

least one of the preceding claims.
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