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(57) Abrege/Abstract:
A cap cutting machine, characterized by comprising: a housing assembly (2), movable along a pre-determined path (P) and
provided with a rotary housing (20) which Is structured for housing a cap (C) and rotating the cap (C) about a first axis of rotation
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(57) Abrege(suite)/Abstract(continued):

(X); cutting means (3), conformed for cutting a side surface of the cap (C) and arranged along an active tract of the path (P); motor
means (5) structured for rotating the rotary housing (20) about the first axis of rotation (X) so that a side surface of the cap (C)
comes into contact with the cutting means (3), thereby rolling without sliding with respect to the cutting means (3).
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ABSTRACT
A cap cutting machine, characterized by comprising:
a housing assembly (2), movable along a pre-determined path (P) and
provided with a rotary housing (20) which is structured for housing a cap
(C) and rotating the cap (C) about a first axis of rotation (X);
cutting means (3), conformed for cutting a side surface of the cap (C) and
arranged along an active tract of the path (P);
motor means (5) structured for rotating the rotary housing (20) about the
first axis of rotation (X) so that a side surface of the cap (C) comes into
contact with the cutting means (3), thereby rolling without sliding with
respect to the cutting means (3).

[Figure 1]
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TITLE
Cap Cutting Machine
DESCRIPTION
The invention has for an object a cap cutting machine for cutting caps.
In particular the machine according to the present invention is arranged to
perform cutting on the side surface of the cap so that a warranty ring is
formed.
For the caps used for closing bottles destined to contain different types of
substances, it is now essential to realize a warranty ring intended to
become detached therefrom at the time of the very first opening of the
bottle. In essence, the removal of the cap, which typically occurs by
unscrewing, causes the warranty ring to become detached from the
container, which indicates completion of the very first opening of the
container.
At present, the cutting of the warranty ring occurs via machines that
include one or more spindles whereon the caps are fitted. The caps are
brought in contact with a series of concentric discs, at least one of which is
a motor that sets the caps in rotation by friction on an outer surface.
A further disc is the blade that performs the cutting.
The machines currently available require that the caps are of rather
regular shape, with a rather extended side surface and provided with a
knurling which serves to promote rotary dragging of the caps by the motor
disc.
Furthermore, cap cutting machines of the prior art are rather complex and

less flexible. In the event of a format change of the cap, there is in fact a
need for the cutting machine to be tailor-made accordingly, and this is a
long and laborious operation.

It is an object of the present invention to provide a machine which allows
to overcome the drawbacks of the machines of the known type.

An advantage of the machine is to be able to operate even on irregularly

shaped caps exhibiting complex and stepped side surfaces.
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A further advantage of the machine is to allow rapid format changes.
Another advantage of the machine according to the invention is to be fast
and reliable.

Further characteristics and advantages of the present invention will better

emerge from the detailed description that follows of a preferred
embodiment of the invention, illustrated by way of non-limiting example in
the appended figures wherein:

— Figure 1 shows a schematic axonometric view of the machine according
to the present invention,;

— figure 2 shows an axonometric view of the machine of Figure 1 from an
opposite angle;

— Figures 3 to 7 show the machine in cross-section according to the
present invention taken on a plane containing a longitudinal axis (X) in
different operating configurations;

~ Figure 8 shows a view in section on a longitudinal plane of the machine
of Figure 7 seen from the left.

In the preferred embodiment, the machine according to the present
invention is of the rotary type. Essentially, the machine comprises a rotary
turret disposed about a main axis of rotation (Y) to which the caps (C) to
be processed are fed. The caps (C) are processed aboard the turret during
rotation of the same up to an ejection station, from which the caps proceed

to further manufacturing. The caps (C) are preferably fed via a star device

which is known to those skilled in the art and thus not shown In detall

herein.

Despite being the rotary structure described above particularly effective
and compact, and thus the preferred one, it is not the only solution. The
machine according to the invention could be in fact also implemented with
a linear structure and perform its functions along a substantially rectilinear
path.

The machine comprises a housing assembly (2) which is movable along a

pre-determined path (P). In the case of a rotary structure, the path (P) is a



10

15

20

25

30

CA 02931643 2016-05-25

circular path, whereas in the case of a linear structure the path (P) might
be rectilinear. The rotary turret or rotating structure may be provided with a
plurality of housing assemblies (2) being distributed circularly at a constant
angular pitch. For the sake of simplicity, figures 1 and 2 illustrate a single
housing assembly (2) with indication of the path (P) and the main axis of
rotation (Y). The man skilled in the art is perfectly capable of arranging a
turret-like rotating structure provided with a plurality of housing assemblies
(2).

The housing assembly (2) is provided with a rotary housing (20) which is
so structured as to accommodate a cap (C) and to make the cap (C) rotate
about a first axis of rotation (X). The rotary housing (20) substantially
exhibits an annular shape which delimits a cylindrical compartment (20a)
that is concentric with the first axis of rotation (X) and open at the ends
thereof. In the preferred embodiment of the machine the axis of rotation
(X) is oriented vertically and a cap (C) can be inserted into the housing
(20) through the upper end of the compartment (20a).

The cutting means (3) is so conformed as to perform a cutting on a side
surface of the cap (C). The cutting means (3) is arranged along an active
tract of the path (P), thereby exerting its action over a certain tract of the
nath (P) during the motion of the housing assembly (2) along the path (P)

sSame.

Preferably the cutting means (3) comprises a circular cutting sector (31)
concentric with the main axis of rotation (Y). The cutting sector (31) is
stationary, i.e. arranged fixed along the active tract of the path (P). In an
alternative embodiment not illustrated, the cutting means may assume a
different conformation and/or be movable along the path (P).

The motor means (5) is so structured as to cause rotation of the rotary
housing (20) about the first axis of rotation (X) so that, at least along the
active tract of the path (P), the housing (20) moves according to a pure
rolling motion with respect to the cutting means (3). This implies that a side

surface of the cap (C) can come into contact with the cutting means (3) by
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rolling without sliding with respect to the latter. In other words, in the
preferred embodiment, wherein the cutting means comprises a circular
cutting sector (31), the action of the motor means (5) causes the rotary
housing (20) to move according to a pure rolling motion with respect the
circular cutting sector (31), which implies that also a cap (C) contained in
said rotary housing (20) exhibits a pure rolling motion relative to the
circular cutting sector (31).

The idea of producing a pure rolling motion of the cap (C) with respect to
the cutting means (3), by means of the rotary housing (20), determines
considerable advantages. First of all, the rotary housing (20) is capable of
setting in rotation complex-shaped caps (C) exhibiting side stepped
surfaces (as the cap shown in the figure) and/or knurls-free side surfaces.
In addition, the cutting which is obtained as a result of a pure rolling
motion is particularly accurate and clean and further allows to simplify the
structure of the cutting means (3), which cutting means (3) may even take
on the above-described circular cutting sector (31) configuration.

The motor means (5) comprises for example a servo motor that is
configured for rotating the rotary housing (20) about the first axis of
rotation (X). The servo motor is governed by a control unit, not shown,
which is capable of implementing rotation of the motor in order to obtain
the effects described above. The solution of adopting independent motor
means (5) for each rotary housing (20) simplifies the structure of the
machine from the mechanical viewpoint in that, owing to this configuration,
complex mechanical transmissions are not required, moreover the
presence of independent motor means (5) makes it possible to control
rotation of each rotary housing (20) in the desired manner.

The rotary housing (20) is further slidingly movable along the first axis of
rotation (X) between a lower position, relative to which a cap (C) can be
aligned to the rotary housing (20), and an upper position, at which the
rotary housing (20) is arranged around the cap (C). In the upper position,

the rotary housing (20) leaves uncovered the zone of the cap (C) intended
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to come into contact with the cutting means (3). The possibility of
translating the rotary housing (20) between the lower position and the
upper position, allows to feed the caps (C) by way of a rotary star feeder,
not shown, which is known to be easy-to use, reliable and fast.

The housing assembly (2) comprises a lower portion (22) with which the
rotary housing is associated (20). The lower portion (22) is movable in
rotation about the first axis of rotation (X). The lower portion (22) is further
associated with a support (22b) which is slidingly movable along the first
axis of rotation (X) for translating the housing (20) between the lower and
upper positions.

In particular, the motor means (5) transmits the rotary motion to the lower
portion (22) via a toothed shaft (51) that meshes with a toothed wheel
(22a) that is rotatingly integral with the lower portion (22). The sliding
motion along the first axis of rotation (X) is instead transmitted to the
support (22b) via a fixed cam profile (CP), which interacts with the support
(22b) itself during the motion along the path (P).

In the lower position of the rotary housing (20) shown in Figure 3, a cap
(C) can be positioned above the rotary housing (2), which cap (C) is
substantially aligned and concentric with respect to the first axis of rotation
(X). In the upper position of the rotary housing (20), illustrated in figure 5,
the cap (C) is placed at least partially within the rotary housing itself (20).
A portion of the cap (C), whereon the cutting is to be effected, remains
protruding from the rotary housing (20).

The housing assembly (2) comprises an abutment (23), which is disposed
iInternally of the rotary housing (20). The abutment (23) substantially
performs the function of bottom of the rotary housing (20) and of resting
base for a cap (C). To this end the rotary housing (20) and the abutment
(23) are movable one to another along the first axis of rotation (X),
between a first position, visible in Figures 3 and 4, in which the abutment
(23) is located at an upper edge of the housing (20), and a second

position, visible in figure 5, in which the abutment (23) is located at a
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lower edge of the housing (20). In the preferred embodiment of the
machine, the rotary housing (20), by means of the support (22b), is
slidable along the first axis of rotation (X) with respect to the abutment
(23). The first and second position are then defined by the position
assumed by the rotary housing (20). In the embodiment shown, the
abutment (23) is integral with a pin (23a), in a single piece or in two
portions, which is coaxial with the first axis of rotation (X) and which is
passing through the lower portion (22) of the housing assembly ( 2),
wherefrom it protrudes downwards.

Preferably the rotary housing (20) is removable from the housing assembly
(2), and in particular is removable with respect to the lower portion (22). In
this way the rotating housing (20) may be replaced according to the
characteristics of the cap to be treated.

The housing assembly (2) further comprises a locking pin (21) arranged
superiorly to the rotary housing (20) and substantially concentric with the
first axis of rotation (X). The locking pin (21) is so structured as to be
disposed at least partially internally of the rotary housing (20).

The locking pin (21) is movable between a first upper position in the
embodiment shown, in which the locking pin (21) is located at a greater
distance from the rotary housing (20), and a second lower position,
wherein such locking pin (21) is located at a smaller distance from the
rotary housing (20) and can be arranged at least partially internally of the
latter, pressing the cap (C) on the bottom of the rotary housing (20) itself.
The displacement of the locking pin (21) is implemented by way of a fixed
cam profile (CS), illustrated only schematically, which interacts with one
end (21a) of the pin (21) itself.

The displacement of the locking pin (21) is synchronized with the
displacement of the rotary housing (20) in the following way. Starting from
the initial configuration of Figure 3, the locking pin (21), which is in its first
position, moves toward the its second position (figure 4), in which it is

arranged inside the cap (C) and presses the latter against the abutment



10

15

20

25

30

CA 02931643 2016-05-25

(23). Thereafter, the housing (20) moves from its lower position to the
upper position (Figure 5), surrounding the cap (C).

The housing assembly (2) is further provided with a contrast bush (24),
which is structured for pushing the cap (C) towards the cutting means (3).
In particular, the bush (24) is arranged concentrically to the first axis of
rotation (X). In the embodiment represented, the bush (24) is concentric
with the locking pin (21).

The bush (24) is movable along a direction perpendicular to the axis of
rotation (X) between an active position, at which it is located at a smaller
distance from the cutting means (3) along the active tract of the path (P),
and an inactive position, at which it is located at a greater distance from
the cutting means (3) along the active tract of the path (P). In practice, In
passing from the inactive position to the active position, the bush (24)
moves away radially from the main axis of rotation (Y). In the active
position, the bush (24) comes in contact with a side area of the cap (C)
and is able to press a cap (C) in contact with the cutting means (3) during
rotation of the cap itself by virtue of the rotary housing (20). In the
inactive position the bush (24) can be inserted into or extracted from the
cap (C). The rotary bush (24) is free to rotate about the first axis of rotation
(X), in order to not hinder rotation of the cap (C).

Shifting means (4) are capable of moving the contrast bush (24) from the
inactive position to the active position along the active tract of the path (P).
Such shifting means (4) comprises an annular element (41) arranged
around the bush (24). The annular element (41) is in turn movable Iin the
direction perpendicular to the first axis of rotation (X) for translating the
bush (24) between the active and inactive positions. The shifting of the

annular element (41) is obtained by means of a fixed cam (CF), depicted

schematically in Figure 8, which comes into contact with the annular

element at least along the active tract of the path (P), i.e. along the tract in
which the cutting means (3) comes into contact with the cap (C).

The action of the contrast bush (24) takes place in the following manner.
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Starting from the configuration of Figure 5, wherein the locking pin (21) is
in the lower position and the rotary housing (20) is in the upper position,
the lower portion (22), as well as the rotary housing (20) and the abutment
(23), move towards the bush (24), thereby assuming a cutting position in
which the bush (24) is inserted into the cap (C) and presses the latter into
the rotary housing. The displacement of the rotary housing (20) in the
cutting position is obtained via the support (22b) and the cam profile (CP).
The displacement of the abutment (23) in the cutting position is obtained
via a second fixed cam profile (CP2) that is substantially parallel to the first
cam profile (CP) but is out of phase by a pitch which is sufficient to enable
initially the displacement of the rotary housing (20) in the upper position
thereof, and thereafter the simultaneous displacement of the rotary
housing (20) and of the abutment (23) towards the cutting positioh. The
second cam profile (CP2) interacts with the end of the pin (23a) to which
the abutment (23) is associated.

The locking pin (21) yields to the pressure exerted by the abutment (23),
whereby the locking pin (21) returns upwards thanks to the presence of an
elastic element, for example a pneumatic spring. Subsequently the bush
(24) moves towards its active position (figure 8), wherein it is arranged In
contact with a side part of the cap (C) and pushes the cap (C) towards the
cutting means (3) and in contact with the same, along the active tract of
the path (P). Simultaneously the rotary housing (20) has been set In
rotation by the motor means (5) in order to perform cutting through the
pure rolling motion of the cap (C) on the cutting means (3).

Once performed the cutting of the cap (C), each housing assembly (2)
performs the movements described above in reverse order, thus returning
into the initial configuration of Figure 3 to receive a new cap (C), all this
during the displacement along the path (P), i.e. during rotation of the
rotating turret to which the housing assemblies (2) are associated.

A phasing of the angular position of the cap (C) with respect to the first

axis of rotation (X) may be further performed. Such phasing may be
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obtained for example via optical means capable of detecting the angular
position of the cap. The detected angular position is transmitted to the
control unit which drives the motor means (5) for rotating the rotary
housing (20) to obtain the desired angular position.

The machine according to the present invention achieves important
advantages. First of all, it allows to perform circular cutting on complex-
shaped and/or lateral knurling-free caps. Furthermore, the cutting
performed through the pure rolling motion of the cap on the cutting means,
is very accurate which result in cutting means easy to use and obtainable
at low cost.

The various movements necessary to perform cutting on the caps are
obtained through simple and effective mechanisms. Moreover, use of
motor means (5) that is independent for each housing assembly (2), allows
to increase flexibility of the machine that can be tailored to the caps

exhibiting different shape and different diameter.
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CLAIMS

A cap cutting machine, comprising: two or more housing assemblies (2),
each movable along a pre-determined path (P) and provided with a rotary
housing (20) which is structured for housing a cap (C) and rotating the cap
(C) about a first axis of rotation (X);

cutting means (3), conformed for cutting a side surface of the cap
(C) and arranged along an active tract of the path (P);

motor means (5), structured for rotating each rotary housing (20)
about the first axis of rotation (X) so that a side surface of the cap (C)
comes into contact with the cutting means (3), thereby rolling without
sliding with respect to said cutting means (3);

wherein the cap cutting machine comprises independent motor

means (5) for each rotary housing (20).

A cap cutting machine according to claim 1, wherein the motor means (5)
comprises a motor configured for rotating the rotary housing (20) about the

first axis of rotation (X).

A cap cutting machine according to claim 1, wherein the path (P) is a
circular path concentric to a main axis of rotation (Y), which main axis of

rotation (Y) is parallel to the first axis of rotation (X).

A cap cutting machine according to claim 3, comprising a rotary structure or
movable turret rotating about the main axis of rotation (Y), to which rotary
structure are associated a plurality of the housing assemblies (2)

distributed circularly.

A cap cutting machine according to claim 3, wherein the cutting means (3)
comprises a circular cutting sector (31), which is concentric with the main

axis of rotation (Y).

A cap cutting machine according to claim 1, wherein the rotary housing (20)

CA 2931643 2018-06-21
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is slidingly movable along the first axis of rotation (X) between a lower
position, relative to which a cap (C) can be aligned with the rotary housing

(20), and an upper position, relative to which the rotary housing (20) Is

arranged around the cap (C).

A cap cutting machine according to claim 1, wherein the housing assembly
(2) comprises a locking pin (21), substantially concentric with the first axis
of rotation (X) and structured for being disposed at least partially within the

rotary housing (20) and for pressing a cap (C) onto a bottom of the rotary
housing (20).

A cap cutting machine according to claim 1, comprising a contrast bush
(24) movable along a direction perpendicular to the axis of rotation (X),
between an active position, in which said contrast bush (24) is located at a
smaller distance from the cutting means (3) along the active tract of the
path (P) and can tighten a side portion of a cap (C) in contact with the
rotary housing (20), and an inactive position, in which the contrast bush

(24) is located at a greater distance from the cutting means (3), along the

active tract of the path (P).

A cap cutting machine according to claim 8, comprising shifting means (4),
predisposed for shifting the contrast bush (24) from the inactive position to

the active position along the active tract of the path (P).

A cap cutting machine according to claim 1, wherein the housing assembly
(2) comprises a lower portion (22), which is solidly rotatable with the rotary
housing (20), which lower portion (22) is rotatably movable about the first
axis of rotation (X) and slidingly movable along the first axis of rotation (X)
between a lower position, relative to which a cap (C) can be aligned to the
rotary housing (20), and an upper position, in which the rotary housing (20)
is arranged around the cap (C), thereby leaving exposed the area of the

cap (C) which is intended to come into contact with the cutting means (3).

CA 2931643 2018-06-21
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