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(54) VIBRATOR USABLE BY IMMERSION IN A FLOW OR MASS OF ROD-SHAPED ARTICLES

(57) A vibrator (100) usable by immersion in a flow
or mass of rod-shaped articles to influence the position-
ing of the articles in the flow or mass. The vibrator (100)
comprises a first rod-shaped portion (101) and a second
portion (102) connected to the first portion (101) so that
the two portions (101, 102) are parallel and preferably
coaxial. The first portion (101) and the second portion

(102) have respective connecting ends (103, 104) pro-
vided with releasable mutual coupling means (105, 106).
One of the portions (101, 102) is configured to be stably
connected to a motor (6) and the other portion (102, 101)
is configured to be placed inside a flow or mass of
rod-shaped articles.
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Description

[0001] The present invention belongs to the manufac-
ture field and relates to a vibrator usable by immersion
in a flow or mass of rod-shaped articles. The present
invention finds particular application in the tobacco in-
dustry, in a device for forming groups of rod-shaped ar-
ticles.
[0002] In the relevant field of the present invention,
there are known devices comprising a loading hopper
having an upper portion defining a containment space
for containing a plurality of rod-shaped articles and a low-
er portion, in communication with the upper portion, de-
fining a series of vertical wells delimited by respective
vertical walls. The rod-shaped articles contained in the
space of the upper portion of the hopper are conveyed
to the wells by the action of the force of gravity, forming
stacks of rod-shaped articles in the wells for subsequent
treatment in successive operating steps.
[0003] In order to prevent the rod-shaped articles from
being distributed or conveyed to the wells in a non-uni-
form manner, rod-shaped vibrators are used, operatively
placed close to the mouth of the wells, the function of
which is to move the articles by means of a vibrating or
rotating action.
[0004] In particular, the vibrators are made in one piece
and have a first operating end inserted into the hopper
through respective holes so that it is immersed in the
plurality of rod-shaped articles, and a second end, oppo-
site to the first end, which is mounted on a motor in a
cantilever fashion, which is located behind the hopper
and configured to move the vibrators. In particular, the
motor has a front side facing the hopper and a rear side,
opposite to the front side.
[0005] As known, the motor has through coupling seats
(from the front side to the rear side) in which the vibrators
are inserted. At a functional level, each vibrator is inserted
into the respective through seat from the front side of the
motor and fastened to the motor from the rear side with
suitable fastening means.
[0006] The Applicant has observed that, even in their
most modern implementations, such systems have func-
tional and structural disadvantages, which make them
improvable.
[0007] In fact, it has been noted that two technicians
working at the same time are needed to replace a single
vibrator: a first operator at the front side of the motor,
grasping the vibrator, and a second technician at the rear
side of the motor, removing the fastening means, so that
the first technician can extract the vibrator once the fas-
tening means have been removed. Moreover, such a sys-
tem is disadvantageous in terms of time, and requires
the use of special equipment for tightening/loosening the
fastening means. Again, the continuous tightening/un-
tightening of the fastening means can compromise the
integrity of the vibrators, as well as the integrity of the
device on which the vibrators are mounted.
[0008] Thus, in such a context, it is the technical task

underlying the present invention to provide a vibrator free
from the drawbacks complained in the prior art.
[0009] Therefore, it is the object of the present inven-
tion to provide a vibrator which can easily be replaced
by a single operator.
[0010] It is a further object of the present invention to
provide a vibrator which is at least partially replaceable
without the use of external tools.
[0011] It is a further object of the present invention to
provide a vibrator which allows not compromising the in-
tegrity of the device on which it is mounted, as well as
the integrity of the vibrator itself.
[0012] The objects are substantially achieved by a vi-
brator and a device comprising one or more vibrators
according to the features set-out in the appended claims
1 and 10, respectively, and/or in one or more of the de-
pendent claims.
[0013] Further features and advantages of the present
invention will become more apparent from the indicative
and thus non-limiting description of a preferred, but non-
exclusive, embodiment of a vibrator and a device on
which the aforesaid vibrator can be mounted, as shown
in the accompanying drawings, in which:

- figure 1 is a diagrammatic view of a detail of a device
for forming groups of rod-shaped articles according
to the present invention and comprising a vibrator
according to the invention;

- figures 2-5 show respective coupling/uncoupling
steps of a preferred embodiment of a vibrator mount-
able on the device in figure 1, according to the
present invention.

[0014] The present invention belongs to the manufac-
ture field and relates to a vibrator usable by immersion
in a flow or mass of rod-shaped articles. The present
invention finds particular, but not limiting application, in
a device for forming groups of rod-shaped articles. There-
fore, in the continuation of the present invention refer-
ence will be made to a vibrator usable by immersion in
a flow or a mass of rod-shaped articles in a device for
forming groups of rod-shaped articles, belonging to the
tobacco manufacturing industry.
[0015] However, note that the same vibrator is usable
on devices and machines configured to work on general
articles or semi-finished products, not necessarily in the
tobacco industry and/or not necessarily rod-shaped, ac-
cording to the general nature of the invention.
[0016] With reference to figure 1, reference numeral
"1" indicates a device 1 for the formation of rod-shaped
articles.
[0017] The device 100 comprises a hopper 2 defining
a space for containing a plurality of rod-shaped articles.
[0018] Preferably, the hopper 2 has an upper portion,
not shown, defining the aforesaid space for containing
the plurality of rod-shaped articles and a lower portion
2a, in communication with the upper portion, defining a
series of vertical wells 3 delimited by respective vertical
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side walls 4. The hopper 2 further comprises a rear wall
5 delimiting a containment space in the upper portion and
the wells 3 in the lower portion.
[0019] The device 1 comprises a motor 6 configured
to drive a plurality of vibrators 100, operatively located
behind the hopper 2 and to which the vibrators 100 are
connected in a cantilever fashion.
[0020] In use, the vibrators 100 extend from the motor
6 and are inserted into the hopper 2, located at the front
of the motor 6. Thus, in particular, the vibrators 100
emerge from a front face 7 of the motor and are partially
inserted into the hopper 2, by means of through holes 8
made in the rear wall 5 of the hopper 2, so that they are
at least partially immersed in the plurality of articles. The
vibrators 100 are preferably snugly inserted into the re-
spective holes 8. The vibrators 100 are preferably oper-
atively located close to a mouth 9 of the wells 3.
[0021] At a functional level, the vibrators 100 are con-
figured to move the articles by means of a rotating and/or
vibrating action so as to determine a uniform distribution
of the articles in the wells 3. In other words, each vibrator
100 is usable by immersion in a flow or mass of rod-
shaped articles to influence the positioning of the articles
in the aforesaid flow or mass reaching the wells by grav-
ity.
[0022] Structurally, according to an aspect of the
present invention, each vibrator 100 comprises a first rod-
shaped portion 101, having a respective longitudinal axis
of extension "X", and a second rod-shaped portion 102,
having a respective longitudinal axis of extension "Y".
The second portion 102 is connectable to the first portion
101 so that the first and second portions 101, 102 are
parallel and preferably coaxial. In other words, when con-
nected, the first portion 101 and the second portion 102
have respective aligned axes of extension "X", "Y".
[0023] To this end, the first portion 101 and the second
portion 102 have respective connecting ends 103, 104
provided with releasable mutual coupling means 105,
106. The coupling means 105, 106 are preferably located
behind the hopper 2, in particular positioned at least par-
tially outside the rear wall 5 of the hopper 2. In other
words, the connection means 105, 106 are at least par-
tially inserted into a space or gap between the motor 6
and the hopper 2.
[0024] Each vibrator 100 can take a coupled configu-
ration, in which the first portion 101 and the second por-
tion 102 are connected by the aforesaid coupling means
105, 106, and a non-operating configuration, in which the
first portion 101 and the second portion 102 are discon-
nected. Figure 1 and figure 2 show the coupled configu-
ration of a preferred embodiment of the vibrators 100
while figure 5 shows the non-operating configuration of
the same embodiment of the vibrators 100.
[0025] In use, one of the portions 101, 102 is configured
to be stably connected to the motor 6 while the other
portion 102, 101 is configured to be placed inside the
flow or mass of rod-shaped articles contained in the hop-
per 2. In other words, in use, one of the portions 101, 102

is at least partially inserted into the motor 6 while the
other portion 102, 101 is at least partially inserted into
the hopper 2.
[0026] The connection to motor 6 is of the known type.
In particular, the connection to motor 6 is stable and can
be achieved by suitable fastening means or by shape
coupling between the motor 6 and the respective portion
101,102 of the vibrator 100.
[0027] According to a first example, the first portion
101 is configured to be stably connected to the motor 6
while the second portion 102 is configured to be placed
in the flow or mass of the rod-shaped articles.
[0028] According to a second example, the first portion
101 is configured to be placed in the flow or mass of the
rod-shaped articles, while the second portion 102 is con-
figured to be stably connected to the motor 6.
[0029] For purposes of disclosure simplicity, with ref-
erence to the accompanying figures, the embodiment will
be exclusively described in the continuation of the
present description, where the first portion 101 is config-
ured to be stably connected to the motor 6, while the
second portion 102 is configured to be placed in the flow
or mass of rod-shaped articles. According to an aspect
of the present invention, the portion connectable to the
motor can have a grooved shape and/or a non-circular
cross-section. Alternatively, the portion connectable to
the motor has a substantially circular cross-section. In
the embodiment shown in the accompanying figures, the
first portion 101, connectable to the motor 6, has a sub-
stantially circular cross-section.
[0030] According to an aspect of the present invention,
the portion inserted into the hopper 2 can have a grooved
shape and/or a non-circular cross-section. Alternatively,
the portion inserted into the hopper 2 can have a sub-
stantially circular cross-section.
[0031] In the embodiment shown in the accompanying
figures, the second portion 102, inserted into the hopper
2, has a grooved shape and/or a non-circular cross-sec-
tion.
[0032] Structurally, according to an aspect of the
present invention, the coupling means 105, 106 are of
the quick-coupling type. In particular, the coupling means
105, 106 are of a quick-coupling type operable by man-
ually manipulating the second portion 102 without the
need for external tools. In other words, the second portion
102 can be simply connected to and disconnected from
the first portion 101 by manual manipulation by a single
operator, as will become more apparent in the continu-
ation of the present description.
[0033] According to an aspect of the present invention,
the coupling means 105, 106 are of the bayonet-coupling
type: preferably, the quick-coupling means 105, 106 are
configured to connect and disconnect the first portion 101
and the second portion 102 to and from each other by a
movement of the "press-turn-release" type, where the
pressing action is carried out by pushing the second por-
tion towards the first portion against the opposing action
of an opposing spring 107.
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[0034] With reference to the embodiment shown in the
accompanying figures, the connecting end 104 of the
second portion 102 has a cup-shaped receiving portion
108 defining a cylindrical concavity adapted to axially re-
ceive the connecting end 103 of the first portion 101,
which is shaped to match the shape of the cylindrical
cavity. In other words, in use, the connecting end 103 of
the first portion 10 is at least partially received in the con-
necting end 104 of the second portion 102 so that the
first portion 101 at least partially penetrates the second
portion 102.
[0035] According to an aspect of the present invention,
the cup-shaped receiving portion 108 is inserted, snugly,
in particular with minimum play, into the corresponding
through hole 8 made in the rear wall 5 of the hopper 2.
[0036] In the preferred embodiment, the coupling
means 105, 106 comprise at least one protuberant ele-
ment or pin 109 made on the connecting end 103 of the
first portion 101, extending transversely away from the
respective connecting end 101, and at least one con-
toured slot 110 made on the receiving portion 108 of the
second portion 102 and adapted to receive the protuber-
ant element or pin 109 of the connecting end 103 of the
first portion 101, to make a predefined coupling move-
ment by roto-translation, in particular defining a bayonet
connection.
[0037] The coupling means 105, 106 preferably com-
prise a pair of protuberant elements or pins 109 and a
pair of contoured slots 110, mutually and radially distrib-
uted on the respective connecting ends 103, 104.
[0038] The contoured slot 110 is preferably shaped like
a "serifed L". Alternatively, the contoured slot 110 is "L"-
shaped.
[0039] The term "serifed L" is understood to mean that
the contoured slot 110 has a first section 110a, a second
section 110b, and a third section 110c, where the second
section 110b is placed orthogonally to the first section
110a and the third section 110c.
[0040] The first section 110a is oriented parallel to the
axis of extension "Y" of the second portion 102 and starts
from the edge of the receiving portion 108 extending
away from the connecting end 104. The second section
110b is oriented transversely to the axis of extension "Y"
of the second portion 102, orthogonally to the first section
110a of the contoured slot 110. In particular, the second
section 110b starts from the first section 110a extending
transversely on the receiving portion 108. In other words,
the second section 110b is connected and seamlessly
made with the first section 110a and the third section
110c. The third section 110c is oriented parallel to the
axis of extension "Y" of the second portion 110, orthog-
onally to the second section 110b. In particular, the third
section 110c starts from the second section 110b in the
opposite direction to the first section 110a. The third sec-
tion 110c has a smaller extension than the first section
110a so as not to reach the edge of the receiving portion
108.
[0041] Preferably, irrespective of the specific "serifed

L" or "L" shape, the contoured slot 110 extends radially
over an angle of between 45° and 135°. In other words,
the second section 110b of the contoured slot 110 has a
radial extension, preferably of between 45° and 135°.
Even more preferably, the contoured slot 110 extends
radially through an included angle of 90°.
[0042] The first portion 101 is further provided with a
radial shoulder 111: the aforesaid opposing spring 107
is placed between the radial shoulder 111 and the at least
one protuberant element or pin 109, and is configured,
when in a coupled configuration, to apply an axial pushing
action to the second portion 102 away from the first por-
tion 101, to oppose an accidental uncoupling of the two
portions 101, 102 from each other. According to an al-
ternative embodiment, not shown, the coupling means
105, 106 can be made so that, in use, the second portion
102 penetrates the first portion 101, i.e., the cup-shaped
receiving portion is made on the first portion 101, in ac-
cordance with the general information of the invention.
[0043] At a functional level, as shown by way of exam-
ple in figures 2, 3, 4 and 5, the coupling of the two portions
101, 102 takes place in accordance with the following
steps.
[0044] Figure 2 shows the disconnected or non-oper-
ating configuration of the vibrator 100, where the two por-
tions 101, 102 are disconnected. In such a step and in
the next ones, the first portion 101 is connected to the
motor 6, which is not shown to simplify figure 2 as well
as figures 3, 4, and 5.
[0045] Figure 3 shows the step of "pressing" the sec-
ond portion 102 with respect to the first portion 101. In
such a step, the connecting ends 103, 104 of the two
portions 101, 102 are first placed in abutment so that the
coupling means 105, 106 are aligned. The second portion
102 is then pressed against the first portion 101 so that
the second portion 102 is moved by translation towards
the first portion 101 according to the arrow "F1": the pro-
tuberant elements or pins 109 are received in the respec-
tive contoured slots 110, and in particular in the first sec-
tion 110a of the contoured slot 110, and they slide inside
the respective contoured slot 110 until they abut against
the second section 110b of the contoured slot 110, re-
sulting in an end stop of the translation movement of the
second portion 102 with respect to the first portion 101.
[0046] Figure 4 shows the step of "rotating" the second
portion 102 with respect to the first portion 101 according
to the arrow "F2": the protuberant elements or pins 109
slide in the respective contoured slots 110, and in par-
ticular in the second section 110b of the contoured slots
110, until they abut against the third section 110c of the
contoured slot 110, resulting in an end stop of the rotation
movement of the second portion 102 with respect to the
first portion 101.
[0047] Figure 5 shows the step of "releasing" the sec-
ond portion 102. In such a step, the second portion 102
is released by the operator and completes a translation
movement away from the first portion 101 by means of
the action applied by the opposing spring 107, according
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to the arrow "F3": the protuberant elements or pins 109
slide in the respective contoured slots 110, and in par-
ticular in the third section 110c of the contoured slots
110, until they abut against the end edge of the third
section 110c of the contoured slot 110, resulting in an
end stop of the translation movement of the second por-
tion 102 with respect to the first portion 101.
[0048] Instead, as for the disconnection of the second
portion 102 from the first portion 101, it occurs by com-
pleting the aforesaid "press-turn-release" steps in a re-
verse order, performing the corresponding movements
in the opposite direction to the arrows "F1 ", "F2", "F3".
[0049] According to an aspect of the present invention,
the portion 101, 102 insertable into the hopper 2 can be
disassembled and replaced with a corresponding re-
placement portion after damage or breakage of the sec-
ond portion 101, 102. Likewise, such a portion 101, 102
can be disassembled and replaced with a corresponding
replacement portion with a different format.
[0050] To this end, the present invention also relates
to a kit for changing format in the hopper 2 for rod-shaped
articles, preferably of the tobacco industry. The kit com-
prises a plurality of vibrators 100 where the portions 102,
101 intended to be inserted into the space of the hopper
2 are provided with different formats, in particular, differ-
ent diameters and/or lengths, but with the same coupling
means 105, 106 so as to be replaceable by fitting and
removing them to and from corresponding non-replace-
able portions 101, 102 connected to the motor 6.
[0051] The kit preferably comprises a plurality of sec-
ond portions 102 provided in different formats, in partic-
ular different diameters and/or lengths, but with the same
coupling means 105, 106 so as to be replaceable by fitting
and removing them to and from the first non-replaceable
portions 101, connected to the motor 6.
[0052] The present invention achieves the preset ob-
jects, overcoming the drawbacks highlighted by the prior
art: firstly, in this respect, note that the vibrators 100 as
described and/or claimed can easily be replaced by a
single operator without the use of external tools. Such a
result is achieved by virtue of the two-piece structure of
the vibrator 100, comprising a portion 101, 102 which is
stably constrained to the motor 6, and a further portion
102, 101 (intended to be inserted into the hopper 2) which
is connectable to the other portion 101, 102 and by virtue
of the presence of coupling means 105, 106 of the quick-
coupling type. Moreover, advantageously, the kit for
changing format makes the vibrators 100 highly versatile
by virtue of the option of replacing the portion 101, 102
intended to be inserted into the hopper 2 with a corre-
sponding replacement portion with a different format.
[0053] Likewise, the structure of the vibrators 100 en-
sures the structural integrity of the vibrator 100 and the
device 1 on which the vibrator 100 is mounted. In fact,
advantageously, the option of keeping a portion 101, 102
stably constrained to the motor 6 and only replacing the
portion 102, 101 intended to be inserted into the hopper
2, allows not damaging the mutual connection portions

of the motor 6 and the vibrator 100.

Claims

1. A vibrator (100) usable by immersion in a flow or a
mass of rod-shaped articles to influence the posi-
tioning of the articles in the flow or mass, comprising
a first, rod-shaped portion (101) having a respective
longitudinal axis of extension (X), and a second, rod-
shaped portion (102) having a respective longitudi-
nal axis of extension (Y) and connected to the first
portion (101) in such a way that the first and second
portions (101, 102) are parallel and preferably coax-
ial, wherein one of the portions (101, 102) is config-
ured to be stably connected to a motor (6) and the
other portion (102, 101) is configured to be placed
inside a flow or mass of rod-shaped articles, and
wherein the first portion (101) and the second portion
(102) have respective connecting ends (103, 104)
provided with releasable mutual coupling means
(105, 106).

2. The vibrator (100) according to claim 1, wherein the
coupling means (105, 106) are of the quick coupling
type, in particular a quick coupling operable by man-
ually manipulating the second portion (102) without
the need for external tools, preferably a bayonet cou-
pling.

3. The vibrator (100) according to claim 1 or 2, wherein
the coupling means (105, 106) are configured to con-
nect and disconnect the first and the second portion
(101, 102) to and from each other by a "press-turn-
release" movement where the pressing action is ac-
complished by pushing the second portion (102) to-
wards the first portion (101) against the opposing
action of an opposing spring (107).

4. The vibrator (100) according to any one of the pre-
ceding claims, wherein the connecting end (104) of
the second portion (102) has a cup-shaped receiving
portion (108) defining a cylindrical concavity adapted
to axially receive the connecting end (103) of the first
portion (101), which is shaped to match the shape
of the cylindrical cavity.

5. The vibrator (100) according to claim 4, wherein the
coupling means (105, 106) comprise:

at least one protuberant element or pin (109)
made on the connecting end (103) of the first
portion (101) and extending transversely away
from the connecting end (103);
at least one contoured slot (110) made on the
receiving portion (108) and adapted to receive
the protuberant element or pin (109) of the con-
necting end (103) of the first portion (101) to
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make a predefined coupling movement by roto-
translation, in particular defining a bayonet con-
nection.

6. The vibrator (100) according to claim 5, wherein the
contoured slot (110) is shaped like an L and/or a
serifed L.

7. The vibrator (100) according to claim 6, wherein the
contoured slot (110) extends radially through an an-
gle of between 45° and 135°, the contoured slot (110)
preferably extending radially through an included an-
gle of 90°.

8. The vibrator (100) according to any one of the pre-
ceding claims 5 to 7, wherein the first portion (101)
is provided with a radial shoulder (111) and wherein
the radial shoulder (111) and the at least one protu-
berant element or pin (109) have, interposed be-
tween them, an opposing spring (107) configured,
when in a coupled configuration, to apply an axial
pushing action on the second portion (102) away
from the first portion (101) to oppose an accidental
uncoupling of the two portions (101, 102) from each
other.

9. The vibrator (100) according to any one of the pre-
ceding claims, wherein the portion (101, 102) con-
nectable to the motor has a grooved shape and/or a
non-circular cross section.

10. A device (1) for forming groups of rod-shaped arti-
cles, comprising:

a hopper (2) defining a space for containing a
plurality of rod-shaped articles;
a plurality of vibrators (100) made according to
any one of the preceding claims, the vibrators
(100) having one of the two portions (101, 102)
inserted at least partly in the hopper (2) so that,
in use, it is at least partly immersed in the plu-
rality of articles; the vibrators (100) being con-
figured to move the articles by a rotating and/or
vibrating action;
a motor (6) for driving the vibrators (100), located
behind the hopper (2) and to which the vibrators
(100) are connected in a cantilever fashion.

11. The device (1) according to claim 10, wherein the
coupling means (105, 106) are located behind the
hopper (2), in particular positioned at least partly out-
side a rear wall (5) of the hopper (2).

12. The device (1) according to claim 10 or 11 when
dependent on claim 4, wherein the cup-shaped re-
ceiving portion (108) is inserted snugly, in particular
with minimal play, in a corresponding through hole
(8) made in a rear wall (5) of the hopper (2).

13. The device (1) according to any one of the preceding
claims 10 to 12, wherein the vibrators (100) are
mounted on the motor (6) in a cantilever fashion.

14. A kit for changeover in a hopper (2) for rod-shaped
articles of the tobacco industry, comprising a plurality
of vibrators (100) made in accordance with any one
of the preceding claims 1 to 9, wherein the portions
(101, 102) intended to be inserted in the space in
the hopper (2) are provided with different formats, in
particular, different diameters and/or lengths, but
with the same coupling means (105, 106), so as to
be replaceable by fitting and removing them to and
from corresponding non-replaceable portions (102,
101) connected to a motor (6).
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