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(54) Title: A DEVICE FOR SUPPORTING COUNTER-ROTATING ELEMENTS

(57) Abstract: A support device 10
for counter-rotating elements 12, 14
susceptible of rotating in opposite di-
rections around respective axes X12,
X14 includes: - a first 22 and a sec-
ond 24 support block for the counter-
rotating elements 12, 14, and a con-
necting plate 26, extending bridge-
like between the first 22 and the sec-
ond 24 support block. The plate 26 is
flexible to allow variation of the dis-
tance between the rotational axes
X12, X14 of the counter-rotating ele-
ments 12, 14. An actuator 32 acting
on the above-said support blocks 22
and 24 is provided to vary the dis-
tance between the rotational axes
X12, X14 by means of the flexibility
of the plate 26.
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“A device for supporting counter-rotating elements”
* *x %

Field of the invention

The present disclosure refers to support devices
for counter-rotating elements.

The present disclosure has been developed with
particular attention to its possible employment for the
support of counter-rotating elements included in

ultrasound welding systems.

Description of the related art

In numerous sectors of the art the need arises for
supporting counter-rotating elements such as, for
example, counter-rotating rollers, counter-rotating
wheels, counter-rotating disks.

In particular, machines denominated “flow-pack”
(at times also denominated “form-fill-seal” or, in
short, ffs) for realising single or multiple wrappings
formed starting from tape-like wrapping material are
widely diffuse 1in the packaging sector. First the
wrapping material is closed to form a tube, bringing
into contact and welding together the opposite edges of
the tape so to form a tubular blank into which the
products are inserted. The +tubular blank is then
pressed in areas included between successive articles,
where transversal sealing lines are formed which are
then subjected to cutting so to separate the single
confections from each other.

Known methods for «realising the longitudinal
sealing line or “fin” of the tubular wrapping blank
include advancing the edges of the tape destined to
form the above-said fin through one or more pairs of

counter-rotating elements that realise the welding of
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the edges, typically by thermal welding. In such
situation, the device supporting the counter-rotating
elements has three functions:

- guaranteeing that the counter-rotating elements,
although freely rotatable, are maintained with their
respective rotational axes parallel to each other and
exactly at a predetermined distance,

- allowing the opening or moving apart of the
counter-rotating elements (for example, to insert the
material to be treated into the interval or gap formed
between them) and,

- regulating the pressure exerted together by the
counter-rotating elements on the treated material
advancing between them.

Such aims can be pursued by taking recourse to a
wide range of solutions, providing for the respective
supporting blocks may slide closer together or farther
apart from each other on respective guides through the
action of moving means of various nature (micrometric
screws, fluid actuators, etc.). It 1is also known that
the counter-rotating elements can constitute part of an
ultrasound welding device (see, for example, documents
IT-B-1 160 245 or US-B-6 574 944).

Object and summary of the invention

The inventors noted that, particularly in the
previously-mentioned wultrasound welding applications,
the degree of precision of the functioning provided by
conventional support devices may be insufficient for
providing an ultrasound welding that is completely
satisfactory from the qualitative point of view, mainly
concerning the possibility of maintaining the welding

characteristics constant in time.
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Therefore the need is felt for support devices for
counter-rotating elements capable of overcoming such
insufficiencies shown by the devices of known type.

The object of the present invention is to provide
such a device.

According to the present invention such object is
achieved by means of a device having the features
specifically recalled in the claims that follow. The
claims are an integral part of the technical disclosure

provided herein relative to the invention.

Brief description of the annexed drawings

The invention will now be described, by way of
non-limiting example only, with reference to the
enclosed drawings, wherein:

- figure 1 1is a general prospective view of a
device of the type described herein,

- figure 2 1is an extremity view of the device
described herein, and

- figure 3 is a section along the line III-III of

figure 1.

Detailed description of the exemplary embodiments

In the following description, various specific
details are illustrated to provide a thorough
understanding of the embodiments. The embodiments can
be practiced without one or more of the specific
details, or with other methods, components, materials,
etc. In other instances, known structures, materials or
operations are not shown or described in detail to
avoid obscuring the various aspects of the embodiments.

W

Reference throughout this specification to one

embodiment” or “an embodiment” means that a particular
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feature, structure or characteristic described in
connection with the embodiment is included in at least
one embodiment. Thus, the appearance of phrases such as
“in one embodiment” or “in an embodiment”, possibly
present in various places throughout this specification
do not necessarily refer to the same embodiment.
Furthermore, the particular features, structures or
characteristics may be combined in any suitable manner
in one or more embodiments.

The headings provided herein are for convenience
only and therefore do not interpret the field of
protection or scope of the embodiments.

In the figures in the enclosed drawings, reference
10 indicates a support device in its entirety for two
counter-rotating elements 12 and 14 rotatable (in
opposite directions) around their respective axes X12
and X14, parallel to each other.

In one embodiment, the counter-rotating elements
12 and 14 are the anvil and ultrasonic welding horn,
respectively, of an ultrasound welding system.

In one embodiment, this can be the system (or one
of the systems) for ultrasound welding destined to form
the so-called longitudinal fin of a wrapper of the type
commonly denominated “flow-pack”. The field of
application of the device described herein, however, is
not limited to application in this context.

In the embodiment illustrated herein, the counter-
rotating elements 12 and 14 have an approximately disk
shape and are mounted on respective shafts 120, 140.
Two gear wheels 16 and 18 are splined onto the shafts
120, 140 in the proximity of the counter-rotating
elements 12, 14. The gears 16 and 18 are coupled
together forming a gear pair so that one of the shafts
120, 140 (for example the shaft 120), being pulled in

rotation around its respective axis X12 by a
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motorisation not explicitly shown, pulls in rotation
(in the opposite direction) the other shaft (for
example, shaft 140) around its respective axis X14
causing the rotation of the elements 12 and 14 in
opposite directions.

The solutions cited herein by way of example
(motorised shaft 120 pulling shaft 140 by way of the
gear pair 16, 18) can be applied in the case of an
ultrasound welding system wherein the rotating element
12 and the rotating element 14 are the anvil and
welding horn respectively. The fact that the shaft 140
is pulled in rotation by the shaft 120 by way of the
gear pair 16, 18 facilitates the realisation of the
complex constituted by the shaft 140 and by the
rotating element 14 mounted on its extremity in the
form of a horn for the application of the ultrasonic
vibration to the welding zone identified by the
cooperation point of the peripheries of the elements 12
and 14.

The elements 12 and 14 (or at least one of them,
for example, the element 12) can be realised so to be
replaceable in order to be able to modify the
application pattern of the ultrasound front edge in the
zone of cooperation between the counter-rotating
elements 12 and 14.

References 22 and 24 indicate two solid support
blocks receiving the shaft 120 and the shaft 140
respectively, mounted rotating inside. The precise
mounting of the shafts inside the support blocks 22 and
24 is actuated through elements (from example bearings)
of known type according to known machine construction
criteria, which makes their detailed description herein
superfluous. This is also wvalid concerning the
transmission of the motion to the shaft 140 and/or the

application of the wave front of ultrasonic excitation
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to the shaft 140 and to the rotating element 14 mounted
on its extremity.

Reference 26 indicates a flat or substantially
flat plate connected both to the support block 22 and
to the support block 24 (which in the exemplary
embodiment illustrated herein are assumed to be
parallelepiped prismatic blocks with square or
rectangular transverse sections) according to a general
bridge-like arrangement.

In the illustrated embodiment plate 26 is fixed to
the support blocks 22 and 24 through screws 28. Other
fixing means known to one skilled in machine
construction may be applied for such purpose. In the
illustrated embodiment, cylinders 29 having a centring
function are interposed between plate 26 and each of
the support blocks 22 and 24. All of this so to insure
that the bridge-like connection of plate 26 between the
two blocks 22 and 24 is stable and precise,
particularly concerning the parallel alignment of the
axes X12 and X14 around which the counter-rotating
elements 12 and 14 rotate.

The exemplary embodiment illustrated herein
provides for the plate 26 disposed as a bridge-like
connection between the support blocks 22 and 24 being
unigue, preferably with an open structure. Using more
than one plate is naturally included within the scope
of the present specification.

The plate or plates 2606 (in the following,
reference will be made to the presence of only one such
plate for simplicity) is realised so to allow flexion
in the region extending between the blocks 22 and 24.

In the exemplary embodiment illustrated herein (as
can be best appreciated in the wview 1in section in
figure 3) such result is obtained by providing for the

intermediate zone between blocks 22 and 24 the plate 26
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to have an intermediate portion 260 that is thinner
(that is, a so-called zone of lightening) obtained, for
example, by forming a grinding relief in the plate,
allowing plate 26 to bend with respect to the plane in
which it generally lies.

The result achievable by means of the bending of
plate 26 1s that, though preserving their desired
position of strict parallelism, the distance D between
axes X12 and X14 (and consequently the counter-rotating
elements 12 and 14) can be slightly modified, best
observed in the front view in figure 2.

Indicatively, considering a distance D between the
axes X12 and X14 in the order of 96 mm, the bending of
plate 26 can allow for a variation of the distance D
between the two axes X12 and X14 in the order of 2 mm.
Naturally, such quantitative data are for orientative
purposes only and should not be interpreted as limiting
the scope of the specification.

The flexibility of plate 26 can be exploited to
allow selective distancing of the peripheries of the
counter-rotating elements 12 and 14 for the insertion
into the interval or gap defined between them of a
laminar structure M to be subjected to welding. This
could be, for example, the two opposite edges of a tape
of sheet material subjected to ultrasound welding for
the formation of a tubular “flow-pack” wrapping blank.

In the exemplary embodiment illustrated herein it
is supposed that the geometry of the blocks 22 and 24
and that of the plate 26 is such that at rest - that
is, in the absence of external solicitations - a gap is
present between the peripheries of the counter-rotating
elements 12 and 14, for example in the order of 2 mm.

Such gap can then be annulled by acting on the
blocks 22 and 24 (which are connected by plate 26

according to a general elastically re-closable jaw-like
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configuration) so to bring them together until the gap
between the peripheries of the counter-rotating
elements 12 and 14 is annulled.

Such result can be obtained through actuating
elements of wvarious natures. In the example of
embodiment illustrated herein, such result is obtained
by connecting the support blocks 22 and 24 through a
fluid actuator 32.

In the exemplary embodiment illustrated herein,
wherein the plate 26 and the actuator 32 are arranged
on opposite sides with respect to the plane passing
through the rotational axes X12 and X14, the actuator
32 includes:

- two terminal parts of extremities 322 and 324
fixed to the block 22 and to the block 24 respectively,
and

- an expandable element 326 susceptible of being
fed with a fluid under pressure through a feeding line
including, for example, a proportional valve 328.

The functioning of the actuator 32 provides for
the expansion of chamber 326, contracting axially, when
fed with the pressurised fluid and therefore generating
an axial force that tends to bring the terminal parts
of extremities 322 and 324 (and therefore the blocks 22
and 24) together with a force, the intensity of which
can be regulated by acting on the proportional wvalve
328. An actuator of the type described is known, for
example, from US-B-6 349 746.

Starting from the previously-mentioned resting
position (plate 26 not deformed and peripheries of the
counter-rotating elements 12 and 14 maintained at a
distance in the order of 2 mm) the feeding pressure of
the actuator 32 can initially be brought up to a first
threshold value of, for example, 3 atmospheres so to

bring the peripheries of the counter-rotating elements
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annulling the gap between such peripheries).

The ©possible further increase of the feeding
pressure of the actuator 32 translates into an increase
of the force pushing the peripheries of the counter-
rotating elements 12 and 14 against each other
(typically with the interposition of the material M
interposed between them, for example to be subjected to
ultrasound welding).

The solution described has the advantage of
neither requiring the employment of guides or cams to
regulate the relative positions of the blocks 22 and 24
and/or the relative moving together/apart of the same,
nor the employment of actuator elements including a
movable stem in a casing (of the Jjack type, for
clarity), susceptible of originating friction phenomena
not immediately foreseeable and such to modify in an
undesirable and unpredictable way the cooperation
conditions of the counter-rotating elements 12 and 14,
under constant actuating action of the actuator 32.

Naturally, keeping the underlying principle of the
invention constant, the details of realisation and the
embodiments may vary, even appreciably, with respect to
what has been illustrated by way of non-limiting
example only, without departing from the scope of the

invention, as defined by the annexed claims.
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CLAIMS
1. A support device (10) for counter-rotating
elements (12, 14) rotatable around respective axes

(X12, X14), the device including:

- a first (22) and a second (24) support block for
one (12) and the other (14) of said counter-rotating
elements, and

- at least one connecting plate (26), extending
bridge-like between said first (22) and second (24)
support block, said at least one plate (26) being
flexible (260) to allow for the wvariation of the
distance between said rotation axes (X12, X14) of said

counter-rotating elements (12, 14).

2. A device according to c¢laim 1, including an
actuator (32) acting on said first (22) and second (24)
support block to wvary the distance between said
rotational axes (X12, X14) thanks the flexibility of
said at least one plate (26).

3. A device according to c¢laim 2, wherein said at
least one plate (26) and said actuator (32) are
arranged on opposite sides with respect to the plane

passing through said rotational axes (X12, X14).

4. A device according to any of the claims 2 or 3,

wherein said actuator (32) is a fluid actuator.

5. A device according to <claim 4, wherein said
actuator (30) includes an inflatable chamber (326)
which, when fed with fluid under pressure, expands,

contracting axially.
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6. A device according to any of the claims 1 to b5,
wherein said at least one plate (26) has a flexible
portion of reduced section (260) in a position
interposed between said first (22) and second (24)

support block.

7. A device according to any of the previous claims,
wherein said at least one plate (26) 1is fixed by
screwing (28) to said first (22) and second (24)
support block.

8. A device according to any of the previous claims,
wherein centring bodies (29) are interposed Dbetween
said plate (26) and said first (22) and second (24)
support block.

9. A device according to any of the previous claims,
wherein, with said at least one plate (26) in an un-
deformed state, said counter-rotating elements (12, 14)

are spaced apart.

10. A device according to claim 9 in combination with
any of the claims 2 to 5, wherein said actuator (32) is
associated with a regulating device (328) to apply to
said actuator (32) an actuating intensity level which
produces the bending of said at least one plate (26) to
the point of bringing said counter-rotating elements
(12, 14) into contact.

11. A device according to any of the previous claims,
wherein said actuator (32) 1is associated with a
regulating device (328) to apply to said actuator (32)
an actuating intensity level such to push said counter-
rotating elements (12, 14) against each other with a

given force, preferably regulatable.
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12. A device according to any of the previous claims,
wherein said counter-rotating elements (12, 14) are

gear-paired together (16, 18).

13. A device according to claim 12, wherein one (12)
of said counter-rotating elements 1s motorised and
pulls the other (14) of said counter-rotating elements

in rotation by means of said gear pairing (16, 18).

14. A device according to any of the previous claims,
wherein said counter-rotating elements (12, 14) are the
anvil and wultrasonic horn of an ultrasound welding

system.
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