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(54) A rolling head for tightening sealing capsules of a yielding material around the necks of 
bottles of wine, liqueur, and the like

(57) The rolling head (20) is installable on a rolling
machine in which the bottle is movably supported in a
vertical direction with respect to the head between a rest-
ing position non interfering with the head, and operative
positions interfering with the head. A housing is (64) piv-
otally supported about a vertical axis under control of
motor means (74). A plurality of arms (68) are hinged to
the housing (64) about respective tangential axes, and
each of them pivotally supports a roller (72) about an axis
lying at right angles to the hinging axis of the arm. Each
arm can swing between a working position in which the
roller (72) is near the axis of rotation of the housing (64),
and a non-working position in which the roller is spaced
from the axis of rotation of the housing (64). The arms
(68) are biased to said working position by remote-con-
trolled driving means (60, 176, 280) for controlling the
pressure applied by the respective rollers (72) on the
neck of a bottle arranged coaxial to the axis of rotation
of the housing (64).
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Description

[0001] The present invention relates to a rolling head
for tightening sealing capsules of a yielding material
around the necks of bottles of wine, champagne-type
wine, liqueur, and the like.
[0002] In the wine-bottling field it is known to seal the
mouth of the bottle by a plug consisting of an agglomerate
of cork, or of a synthetic material, which is pushed into
the neck of the bottle by a corking machine. The mouth
is then sealed by fitting a capsule of a synthetic material,
typically a thin metal sheet, on the neck.
[0003] The capsule initially has a cylindrical shape sur-
rounding the neck with a loose fit, and then is pressed to
substantially adhere to the neck of the bottle by a rolling
machine, which generally comprises a carousel support-
ing a plurality of stations, which follow one another in
receiving the bottles in a vertical position from a feeder
and are provided with respective rolling heads. The bot-
tles are received in respective seats that are vertically
movable under control of cam-based mechanisms.
[0004] Each rolling head generally comprises a hous-
ing which rotates about a vertical axis and has a plurality
of arms hinged to its periphery. Each arm bears a roller
that is elastically biased against the neck of the bottle by
a spring, or by an elastic band engaged between the arm
and the housing.
[0005] While the head rotates, the bottle is lifted by the
cam-based mechanisms and the rollers elastically en-
gage the capsule surrunding the neck with a rolling fric-
tion action from the upper end of the capsule, near the
mouth, to its lower end. Thereafter, the bottle is dropped
and the rollers rotatably engage the capsule in the op-
posite direction.
[0006] The above-mentioned rolling head has draw-
backs deriving from the circumstance that the elastic
force applied by the springs, and consequently the pres-
sure applied by the rollers to the bottle neck, is not con-
trollable while the head rotates. This circumstance, e.g.,
complicates the setting of the head, which must be car-
ried out with the machine at rest, by adjusting the preload
of the springs with a cut-and-try approach. This setting
method does not allow the effects of the adjustments to
be appreciated in real time, and also requires the ma-
chine to be started and stopped repeatedly.
[0007] In addition, as well known to the person skilled
in the art, the action of the rollers during the downstroke
may damage the material of the capsule, which was al-
ready stressed during the upstroke along a helical path
from the top to the bottom, and now is stressed in the
opposite direction. This circumstance may cause stretch-
ing, or even tearing, of the material.
[0008] It would also be desirable to change the pres-
sure applied by the rollers during the rolling cycle on a
bottle. In fact, while the profile of the capsule before the
rolling process is substantially cylindrical, the bottle neck
generally has a profile tapering upwards and terminating
with an enlaged mouth. Therefore, a stronger rolling ac-

tion would be desired in the areas where the gap between
the capsule and the neck is larger, while a softer rolling
action would be desired in the areas where the gap be-
tween the capsule and the neck is narrower, e.g., at the
enlarged mouth, to prevent the material of the capsule
from damaging.
[0009] Therefore, it is a main object of the present in-
vention to provide a rolling head which allows the pres-
sure applied by the rollers to be controlled in real time
during the rolling process, in order to make it easier and
faster to set the head and to optimize the action of the
rollers during the rolling cycle.
[0010] The above objects and other advantages,
which will better appear from the following description,
are achieved by the rolling head having the features re-
cited in claim 1, while the other claims state other advan-
tageous, thought secondary features of the invention.
[0011] The invention will be now described in more de-
tail with reference to a few preferred, non-exclusive em-
bodiments shown by way of non-limiting example in the
attached drawings, wherein:

Fig. 1 is a diagrammatical view in side elevation of
a general rolling carousel;

Fig. 2 is a view in side elevation of a rolling head
according to the invention;

Fig. 3 is a view in axial section of the rolling head of
Fig. 1 along line III-III;

Figs. 4 to 6 are views similar to Fig. 3 in a smaller
scale, which illustrate three successive operative
steps of the rolling head;

Fig. 7 is a view in axial section of a rolling head in a
first alternative embodiment of the invention;

Fig. 8 is a view in axial section of a rolling head in a
second alternative embodiment of the invention.

[0012] Fig. 1 diagrammatically shows a motorized roll-
ing carousel 10 which receives bottles 12 from a feeder
14. Each bottle 12 is provided with a cylindrical capsule
16 which surrounds the bottle neck with a loose fit and
is made of a yielding material, typically a thin metal sheet.
Carousel 10 supports a plurality of rolling stations spaced
at equal angles on its periphery. Each station comprises
a bottle-holding seat 18 and a rolling head 20 supported
above it. Bottle-holding seat 18 is vertically movable from
a resting position non interfering with the head to oper-
ative positions interfering with the head, under control of
cam-based mechanisms of a conventional type (not
shown).
[0013] With particular reference to Figs. 2, 3, rolling
head 20 comprises a vertical-axis hollow shaft 22 in which
a rod 24 having a stopper 28 screwed to its lower end is
slidable. Rod 24 is normally drawn downwards by an ex-
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tension spring 30 that is anchored to a bottom 32, which
is coaxially attached to the upper end of hollow shaft 22
by a pin 34 and has a helical groove engaged by the
lower end of the spring, and to a plate 36, which is coax-
ially attached to the upper end of rod 24 and also has a
helical groove engaged by the upper end of spring 30.
However, for better clarity, spring 30 is shown in the Fig-
ures as closed in a resting position and disconnected
from plate 36. Hollow shaft 22 has a longitudinal channel
38 with an inlet mouth 40 connected to pressurized air
feeding means P (which are only diagrammatically
shown in Fig. 3). Longitudinal channel 38 leads to a cir-
cumferential groove 44 spaced from inlet mouth 40, be-
low the latter.
[0014] Hollow shaft 22 pivotally supports a sleeve 46
on bearings 48, 50. Sleeve 46 has a narrow cylindircal
portion 52 in fluid communication with circumferential
groove 44 via radial passages 54. Cylindrical portion 52
axially extends between a shoulder 56 and a ridge 58,
and is surrounded by a substantially cylindrical mem-
brane 60 made of an elastic, synthetic material. The
membrane is fitted on sleeve 46 and elastically and seal-
ingly engages both shoulder 56 with one of its ends hav-
ing an edge 60a projecting inwards, and ridge 58 with its
opposite end having a recess 60b that axially engages
ridge 58. Therefore, a pneumatic annular chamber 62 in
fluid communication with longitudinal channel 38 is de-
fined between cylindrical portion 52 and membrane 60.
[0015] A hollow housing 64 closed by an upper cover
66 integrally surrounds sleeve 46. Hollow housing 64 has
an inner, annular abutment 64a which clamps edge 60a
of membrane 60 against an outer, annular abutment 46a
of sleeve 46. Hollow housing 64 supports a plurality of
roller-bearing arms 68 that are hinged to its periphery
about respective tangential axes passing through an in-
termediate point of the arm. Each arm 68 terminates at
its lower end with a bar 70 which projects in the direction
of the arm and pivotally supports a roller 72 at its lower
end. The roller is shaped as an amphora and is arranged
with its axis lying at right angles to the hinging axis of the
arm. Arm 68 has an abutment 73 at its upper end facing
membrane 60. In the example, there are six arms with
respective bars and rollers, and the rollers are alternately
arranged in upside-down positions, with their larger sec-
tions lying on two planes which are mutually spaced in a
vertical direction. Each arm 68 can swing between a
working position, in which the respective roller 72 engag-
es the neck of a bottle coaxially arranged below the head,
and a non-working position in which the roller is radially
spaced from the neck of the bottle. The hinging point
advantageously lies on the side of the arm facing away
from the rollers with respect to the center of gravity of the
roller-bearing arm, so that the arms, while the head ro-
tates, are biased to their resting position by the centrifugal
force.
[0016] Hollow housing 64 and sleeve 46 are driven to
rotate about hollow shaft 22 by a motorized belt 74 (only
a portion of which is shown in the Figures) which opera-

tively engages a driving surface 64b of hollow housing 64.
[0017] Hollow housing 64 supports a cage 76 at its
lower end. The cage surrounds rollers 72 and is open at
its lower end for axially receiving the bottle neck.
[0018] In the operation, the stations of carousel 10 fol-
low one another in receiving bottles from feeder 14. Each
bottle is received in a respective seat 18 coaxial to head
20, which is continuously driven to rotate by belt 74.
[0019] With particular reference to Figs. 4 to 6, where
only two roller-bearing arms 68 are shown for better clar-
ity, the head is initially lifted at its position non interfeing
with the bottle, as shown in Fig. 4. Once received the
bottle, pneumatic chamber 62 is pressurized, so that
membrane 60 is inflated in such a way as to engage the
upper ends of arms 68, which consequently rotate to their
working position. While the bottle is progressively lifted,
the rollers radially engage the capsule fitted on the bottle
neck by rolling friction action, thereby describing a helical
path around the capsule, from its upper end near the
mouth to its lower end (Fig. 5). While the bottle is lifted,
stopper 28 engages the bottle mouth, thereby preventing
the bottle from rotating by effect of the rotation of the
head. Then, the pneumatic chamber is exhausted so that
arms 68 are made free, and the bottle is dropped (Fig.
6). While the bottle is dropped, the arms are biased to
their non-working position, in which the rollers are spaced
from the bottle neck, by the centrifugal force.
[0020] Fig. 7 shows an alternative embodiment of the
invention, in which the components similar to the previ-
ous embodiment are referred to with the same reference
number augmented with 100, while no description will be
given for the identical parts.
[0021] In particular, the embodiment of Fig. 7 differs
from the previous embodiment in that the arms are not
driven by an elastic membrane but by a plurality of pistons
178 which are sealingly slidable within respective radial
seats 180 which are formed in sleeve 146 and are open
to circumferential groove 144. Each piston engages the
end of a respective arm 168. Accordingly, pistons 178 in
their seats 180 provide a plurality of pneumatic cylinders
operatable to push the arms to their working position.
[0022] Fig. 8 shows a further alternative embodiment
of the invention, in which the components similar to the
previous embodiment are referred to with the same ref-
erence number augmented with 200, while no further de-
scription will be given for the identical parts.
[0023] In particular, in the embodiment of Fig. 8 the
arms are not driven by pneumatic means but by a plurality
of electromagnetic actuators 282 of a conventional type,
which are radally supported within sleeve 246 and are
conventionally connected to a driving electric circuit E,
which is only diagrammatically shown in the Figure.
Therefore, in this embodiment, hollow shaft 222 does not
have longitudinal passages for feeding pressurized air,
as in the previous embodiments.
[0024] With all the above embodiments, the arms bear-
ing the rollers at their lower ends are biased to their work-
ing position by pneumatic/electromagnetic remote-con-
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trolled driving means. This circumstance allows the pres-
sure applied by the rollers during the rolling process to
be accurately controlled. In particular, the rolling action
on the bottle is only performed during the ascent, while
the roller-bearing arms are free during the descent. This
enhances the machining accuracy while the machining
time is equal, or even reduced, because the bottle can
be lifted slowly to perform a soft rolling action in one di-
rection, thereby obtaining an enhanced finishing, and
then, when the rollers have been disengaged from the
bottle neck, the bottle can be dropped very quickly to
compensate the longer time for the upstroke.
[0025] In addition, it is evident that the rolling head ac-
cording to the invention makes the setting easier and
faster, because the pressure applied by the rollers can
be adjusted while the head rotates, so that the effects of
the adjustments can be appreciated in real time.
[0026] Furthermore, the pressure applied by the rollers
can also be changed during the rolling cycle. For exam-
ple, by delaying the operation of the roller-holding arms,
the enlarged mouth will only be engaged by the three
rollers lying on the higher plan, thereby providing a softer
rolling action which does not damages the material of the
capsule.
[0027] A few preferred embodiments of the invention
have been described herein, but of course many changes
may be made by a person skilled in the art within the
scope of the claims. For example, in the first two embod-
iments other fluidodynamic driving means could be used,
e.g. driving means supplied with a liquid such as oil rather
than with air. Of course, the rolling head could also be
installed on a rolling machine in which the head is verti-
cally movable, while the position of the bottle-holding
seats is stationary.

Claims

1. A rolling head (20) for tightening a cylindrical capsule
of a yielding material (16) on a bottle neck (12), said
head being installable on a rolling machine in which
the bottle is movably supported in a vertical direction
with respect to the head between a resting position
non interfering with the head and operative positions
interfering with the head, comprising

- a housing (64) that is pivotally supported about
a vertical axis under control of motor means (74),
- a plurality of arms (68) hinged to the housing
(64) about respective tangential axes, each of
which arms pivotally supports a roller (72) about
an axis lying at right angles to the hinging axis
of the arm, each arm swinging between a work-
ing position in which the roller (72) is closer to
the axis of rotation of the housing (64), and a
non-working position in which the roller is
spaced from the axis of rotation of the housing
(64),

characterized in that said arms (68) are biased to
said working position by remote-controlled driving
means (60, 176, 280) for controlling the pressure
applied by the respective rollers (72) on the neck of
a bottle arranged coaxial to the axis of rotation of the
housing (64).

2. The rolling head of claim 1, characterized in that
said driving means comprise biasing means (60,
176, 280) arranged to engage respective operative
surfaces of the arms in a radial direction, thereby
causing the arms to rotate to their respective working
positions.

3. The rolling head of claim 2, characterized in that
said biasing means (60, 176) are driven hydrodinam-
ically.

4. The rolling head of claim 3, characterized in that
said biasing means comprise a sealed chamber (62)
which is operatively connected to pressurized fluid
feeding means (P) and is externally delimited by an
elastic membrane (60) facing said operative surfac-
es and elastically yielding in a radial direction to en-
gage said operative surfaces.

5. The rolling head of claim 4, characterized in that
said elastic membrane (60) is fitted on a sleeve (46)
integral with housing (64), which is pivotally support-
ed on a vertical shaft (22) having channels (38) con-
nected to pressurized fluid feeding means (P), and
has passages (54) in fluid communication with said
channels (38) and leading to said sealed chamber
(62).

6. The rolling head of claim 3, characterized in that
said biasing means comprise a plurality of radial, hy-
draulic cylinders (178, 180) operatively connected
to pressurized fluid feeding means (P), each of which
is arranged in front of the operative surface of a re-
spective arm (168).

7. The rolling head of claim 6, characterized in that
said hydraulic cylinders (178, 180) are supported on
a sleeve (146) integral with the housing (64), which
is pivotally supported on a vertical shaft having chan-
nels connected to pressurized fluid feeding means,
and has passages which are in fluid communicaton
with said channels (38) and lead to said pneumatic
cylinders.

8. The rolling head of claim 2, characterized in that
said biasing means comprise a plurality of radial,
electromagnetic actuators (282) which are opera-
tively connected to an electric circuit (E) and are each
arranged in front of the operative surface of a re-
spective arm (268).
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9. The rolling head of any of claims 1 to 8, character-
ized in that the hinging point of each of said arms
(68) lies on the side of the arm facing away from the
rollers with respect to the center of gravity of the arm
with roller, so that the arms, while the head rotates,
are biased to their resting position by the centrifugal
force.
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