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(54)
method

(57)  Aselectordevice of groups of objects for feeding
packaging machines comprises a plurality of independ-
ent selection units (20;), arranged according to rows side-
by-side and parallel to each other, and a spacer belt con-
veyor (30) associated to a compacting pusher (32),
wherein each of the independent selection units (20;)
comprises a conveyor (21;), a feedback motor (22;) and

Device selecting groups of objects for feeding packaging machines and respective selection

a photocell (23,) for controlling the position of a first object
(100) in the longitudinal feeding direction (F), and where-
in the spacer belt (30) comprises its own motor (31) for
feeding the objects (100) at a higher speed with respect
to the selection units (20,).

A selection method of groups of objects for feeding
packaging machines is also an object of the present in-
vention.
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Description

[0001] The presentinventionreferstoaselectordevice
of groups of objects for feeding packaging machines and
to a respective selection method.

[0002] It is known that packaging machines are fed
upstream by a device which operates to select the
number of objects, usually coming from a gathering con-
veyor, for example bottles, tins, cases, clusters or pack-
ets, which shall subsequently form the final package, for
example a box or a bundle.

[0003] Known selector devices, are basically of two
types: intermittent or continuous.

[0004] Intermittent selector devices block, for example
by means of a press device, the flow of objects coming
from a gathering conveyor, arranged along a variable
number of rows, for the period of time required to insert
a transversal bar, which subsequently spaces groups of
objects from each other on a spacer belt for feeding a
packaging.

[0005] These systems have speed limits in that the ob-
jects advance with an intermittent motion, which above
all causes the ensuing stability problems, in particular
regarding high and thin products such as bottles.
[0006] Continuous selector devices instead comprise,
motor-driven transversal bars synchronized with the
feeding of the object, mounted on which are "fingers"
which are inserted between the objects to be selected in
order to gather them into the amounts making up the
groups to be fed to the packaging machine.

[0007] The groups thus gathered are thus spaced from
each other on a spacer belt by inserting transversal bars
for feeding a packaging machine. This configuration al-
lows high speed operations in that the feeding of the ob-
jects occurs continuously.

[0008] However, there arises a drawback in that the
"fingers" must be inserted between the objects, usually
at the base thereof. Thus, the objects must have a shape
capable of allowing the insertion of the "fingers".

[0009] Another drawback is given by the fact that the
bars attimes must be replaced upon changing the format,
i.e. according to the dimensions of the objects and the
number of rows.

[0010] The operation principle of the aforedescribed
known continuous and intermittent selector devices is
based on the fact that the transversal bars or the bars
with the "fingers" are respectively inserted between the
objects withholding the pressure of the conveyors up-
stream. The bars dose, at controlled speed, the feeding
of the objects in phase with the other devices of the pack-
aging machine.

[0011] Anoperating drawback of such devices actually
lies in the fact that it is entirely based on the principle of
controlling the thrust on the objects to be packaged. The
thrust, i.e. the pressure, is generated by the friction of
the objects on the conveyors, and thus it is influenced by
the weight of the objects themselves, by the shape there-
of and by the physical conditions of the conveyors, which
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may be dirty, clean, lubricated, dry.

[0012] Furthermore, the current market trend is that of
making containers having more and more irregular
shapes and having smaller space for the introduction of
the "fingers" therebetween. In particular, regarding plas-
tic material containers, the trend is that of reducing the
weight and hence the cost, but obtaining extremely flac-
cid and deformable bottles which poorly bear pressures
being subjected to permanent deformations which cause
further reduction of the space for introducing the "fin-
gers".

[0013] Object of the present invention is that of provid-
ing a selector device of groups of objects for feeding
packaging machines and a respective selection method
which does not require generating pressure to be con-
trolled.

[0014] Another object of the present invention is that
of obtaining a selector device of groups of objects for
feeding packaging machines and a respective selection
method which do not employ mechanical devices inter-
fering with the objects limiting the flexibility of the ma-
chine, in particular in the format change of the objects to
be selected.

[0015] Another object of the present invention is that
of obtaining a selector device of groups of objects for
feeding packaging machines and a respective method
particularly simple and functional, at low costs.

[0016] These objects according to the present inven-
tion are attained by providing a selector device of groups
of objects for feeding packaging machines and a respec-
tive selection method as outlined in the independent
claims.

[0017] Further characteristics are outlined in the de-
pendent claims.
[0018] Characteristics and advantages of a selector

device of groups of objects for feeding packaging ma-
chines and a respective selection method according to
the present invention shall be more apparent from the
following exemplifying and nonlimiting description, refer-
ring to the attached schematic drawings, wherein:

figure 1 is a side view of a selector device of groups
of objects for feeding packaging machines, subject
of the present invention, arranged downstream of a
gathering conveyor, represented according to a first
operating mode;

figure 2 is a plan view of figure 1, wherein some ob-
jects and components are partly removed for the
sake of representation simplicity;

figure 3 shows the selector device of groups of ob-
jects for feeding packaging machines, subject of the
presentinvention, represented in a second operating
mode;

figure 4 is a plan view of figure 3, wherein some ob-
jects and components were partly removed for the
sake of clearness.

[0019] Referring to the figures, shown is a selector de-
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vice of groups of objects for feeding packaging machines
indicated as a whole with 10, suitable to be arranged
between a gathering conveyor 11, schematically shown
in figures 1 and 2, and a packaging machine, not shown.
[0020] The gathering conveyor 11 is always kept full
of objects through a minimum gathering photocontrol 11°,
of the known type, which stops the machine when the
photocontrol is free of objects.

[0021] Objects 100, which must be selected into
groups 100, also referred to as packages, in order to be
packaged, for example include bottles, tins, cases, clus-
ters, packets or other products, which shall subsequently
form, associated in groups 100’, an end package, which
for example may be a box or bundle.

[0022] The selector device of groups of objects for
feeding packaging machines 10, according to the inven-
tion, comprises a plurality of independent selection units
20;, with i being from 1 to n, in the example represented
by 1 to 8, arranged according to rows side-by-side and
parallel to each other. Each of the selection units 20, com-
prises an independent conveyor 21;, for example a belt,
chain or carpet conveyor, an independent feedback mo-
tor 22; and an independent photocell 23; for controlling
the position of the first object 100 of the selection units
20, in the longitudinal feeding direction F of the selection
device 10 (figure 1), arranged at the lower end of each
selection unit 20;.

[0023] Each conveyor 21; of the corresponding selec-
tion unit 20; is mounted on an independent slide 24; for
adjustment according to the dimensions of the objects
100, which occurs in the transversal direction with re-
spect to the feeding direction F.

[0024] Such adjustment may be obtained by means of
manual devices, schematised in the figures by means of
handwheels, or by means of feedback independent ac-
tuators in position to attain automatic adjustment.
[0025] The selector device of groups of objects for
feeding packaging machines 10, according to the inven-
tion, further comprises, downstream of the selection
units, a spacer belt conveyor 30 for objects, moved by
an own motor 31 at a higher speed with respect to the
selection units 20;, so that the objects 100 conveyed ther-
eon are spaced by a predetermined amount, which can
be constant and equivalent to G or variable, for example
between G, and G,;,, depending on the dimensions
of the package, dependent on the operating mode of the
selector device 10, respectively schematized in figures
1-2 and 3-4.

[0026] Arranged at a position overlying the spacer belt
30 is a compacting pusher 32 comprising a plurality of
transversal bars 33 mounted on a chain 34 driven by its
own motor 35. The transversal bars 33 are controlled in
position by an encoder 36.

[0027] A machine control unit, not shown, is used to
control the nominal speed of the conveyors 21; of the
selection units 20;, identical for all conveyors 21, used,
which can be constant or variable depending on the op-
erating mode of the selector device 10, as respectively
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shown in figures 1-2 and 3-4. The nominal speed de-
pends on the number of objects 100 making up the group
100’ to be packaged, on the theoretical dimension of the
object 100 and on the number of groups 100’ to be pack-
aged per minute, i.e. on the production speed.

[0028] Dependingonthe configurationand the number
of objects 100 that make up the group 100’ to be pack-
aged not all selection units 20; are necessarily used.
[0029] The nominal speed of each conveyor21;,isthen
corrected by the respective photocell 23; depending on
the actual dimension of the objects 100 and possible slip-
ping or deviation that may occur on the various rows.
[0030] Inparticular, the photocells 23, detect the actual
position of each single object 100 making up the group
100’ to be packaged, check the position deviation with
respect to the theoretical expected point, thus they ac-
celerate or decelerate the respective motors 22; of the
selection units 20; by a calculated amount in order to
obtain the expected theoretical point. The expected the-
oretical point, is calculated and controlled by the encoder
36.

[0031] The spacer belt 30 is always driven faster than
the conveyors 21; of the selection units 20; and therefore
the objects 100 are conveyed thereon spaced in the feed-
ing direction F by the predefined amount G or G54 or
Gmin'

[0032] According to a first operating mode, schema-
tised in figures 1 and 2, the speed of the spacer belt 30
is constant, just as the nominal speeds of the conveyors
21; of the selection units 20;.

[0033] The distance G interposed between the suc-
cessive objects 100 of each row transported on the spac-
er belt 30 is thus constant and such to theoretically allow
the introduction of the transversal bars 33 between two
successive objects 100 of each row. After feeding the
number of objects 100 making up the group 100’ to be
packaged to the conveyor belt 30, a position predefined
for the insertion of the transversal bar 33 between suc-
cessive objects 100 of each row is identified. As a matter
of fact, the bars 33 are introduced between successive
groups 100’, as schematically shown in figure 1.

[0034] The transversal bar 33, controlled in position by
the encoder 36, successively follows the group 100’ on
the spacer belt 30 at a speed higher with respect to that
of the belt 30 and thus compacts the objects 100 belong-
ing to the group 100’ to be packaged, which are ata more
advanced position with respect to the bar 33 in the feed-
ing direction F, pushing them up to arrange them in a
compact manner.

[0035] According to a second operating mode, sche-
matised in figures 3 and 4, the speed of the spacer belt
30 is constant, but the nominal speeds of the conveyors
21; of the selection units 20; are variable, but always lower
than the speed of conveyor belt 30. In particular, when
the conveyors 21, of the selection units 20; move forward
at their maximum speed, the objects 100 are fed to the
spacer belt 30 spaced by a minimum predetermined
amount G,,,;,- Upon the slowing down of the conveyors
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21, of the selection units 20;, the objects 100 are fed to
the spacer belt 30 spaced by a maximum predetermined
amount G, ,,.

[0036] The transversal bars 33 are introduced be-
tween successive groups 100’ of objects 100, as sche-
matically shown in figure 3, at a predetermined position
identified by the maximum distance between the prod-
ucts Gy ax-

[0037] Analogously to the description regarding the
first operating mode, the transversal bar 33, controlled
in position by the encoder 36, successively follows the
group 100’ on the spacer belt 30 at a speed higher with
respect to that of the belt 30 and thus compacts the ob-
jects 100 belonging to the group 100’ to be packaged,
which are at a more advanced position with respect to
the bar 33 in the feeding direction F, pushing them up to
arrange them in a compact manner.

[0038] Furthermore, the selector device of groups of
objects for feeding packaging machines 10, according to
the invention, is self-learning upon variation of the dimen-
sions of the objects 100 to be packaged and according
to the number of objects arranged on the longitudinal and
transversal axis of the device. As a matter of fact, along-
side transversal adjustment of the distance between the
selection units 20;, which may be automated, by means
of the control unit it is possible to program the operation
of the selection units 20;, i.e. the nominal speed and cor-
rections thereof, according to the format of the objects.
Also the operation of the spacer belt 30 and compacting
pusher 32 may be programmed according to the format
of the objects 100 and to the groups 100’ to be packaged.
[0039] In the selector device of groups of objects for
feeding packaging machines, according to the invention,
selection of the objects according to groups to be pack-
aged is advantageously obtained by continuously feed-
ing each single row of objects at controlled speed and
position in an independent manner. For such purpose
each row is moved by an autonomous motor with respec-
tive connection device which, continuously and in real
time, corrects possible time deviations of the objects with
respect to the expected theoretical point and thus to the
devices arranged downstream in the packaging ma-
chine.

[0040] The selector device of groups of objects for
feeding packaging machines and the respective selec-
tion method subject of the present invention have the
advantage of providing the selection without the help of
mechanical devices which, alongside risking damaging
the objects and slowing the feeding, also require to be
replaced upon variation of the format of the objects to be
selected.

[0041] The selector device of groups of objects for
feeding packaging machines and the respective selec-
tion method thus conceived are susceptible to various
variants and modifications, all falling within the scope of
the invention; furthermore, all details may be replaced
by technically equivalent elements. In practice, the ma-
terials used, as well as the dimensions, may vary de-
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pending on the technical requirements.

Claims

1. Selector device of groups of objects for feeding pack-
aging machines characterised in that it comprises
a plurality of independent selection units (20;), ar-
ranged according to side-by-side and parallel rows,
and a spacer belt conveyor (30) associated with a
compacting pusher (32), wherein each of said inde-
pendent selection units (20;) comprises a conveyor
(21;), afeedback motor (22;) and a photocell (23;) for
the control of the position of a first object (100) in the
longitudinal feeding direction (F), and wherein said
spacer belt conveyor (30) comprises an own motor
(31) for the feeding of said objects (100) at a greater
speed in relation to the selection units (20;).

2. Device according to claim 1, characterised in that
said compacting pusher (32) comprises a plurality
of transversal bars (33) mounted on a chain (34)
moved by an own motor (35), wherein said transver-
sal bars (33) are controlled in position by an encoder
(36).

3. Device according to claim 2, characterised in that
each of said conveyors (21;) of said selection units
(20;) is mounted on an independent slide (24;) for the
transversal adjustment with respect to the machine
axis depending on the dimensions of the objects
(100).

4. Device according to claim 3, characterised in that

it comprises a machine control unit for the control of
a nominal speed of the conveyors (21;) of said se-
lection units (20;) depending on the number of ob-
jects (100) making up the group (100’) to be pack-
aged, on the theoretical dimension of said objects
(100) and on the number of groups (100’) to be pack-
aged per minute.

5. Device according to claim 1, characterised in that
said photocells (23;) are placed at a front end of said
selection units (20;).

6. Selection method of groups of objects for feeding
packaging machines, characterised in that it com-
prises the phases of

- continuously feeding objects (100) to be
grouped, according to parallel rows and inde-
pendently, with a nominal speed and position
controlled in a feeding direction (F);

- correcting continuously and in real time possi-
ble timing deviations in the feeding direction (F)
of said objects (100) in relation to an expected
theoretical point;
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- spacing said objects (100) by a predefined
amount (G, G Gin) during the feeding in
direction (F);

- compacting a group (100’) of spaced objects
(100) made up of a predefined number of objects
(100) to be packaged.

max’ ~min

Method according to claim 6, characterised in that
said spacing phase of said objects (100) by a pre-
defined amount (G, G5, Gmin) during the feeding
in direction (F) is achieved by moving a spacer belt
conveyor (30), placed downstream, at a greater
speed in relation to the nominal speed of conveyors
(21;) arranged in parallel and upstream from said
spacer belt conveyor (30).

Method according to claim 7, characterised in that
said phase of continuously feeding objects (100) to
be grouped occurs at a constant nominal speed, said
objects (100) being spaced by a constant predefined
amount (G).

Method according to claim 7, characterised in that
said phase of continuously feeding objects (100) to
be grouped occurs at a variable nominal speed, said
objects (100) being spaced by a variable predefined
amount (G5, Gmin)» Wherein said distance is min-
imum (G,,;,) between objects (100) belonging to the
same group (100%) and maximum (G,,5,) between
groups (100°) of subsequent objects (100), said max-
imum distance (G,,y) being obtained by slowing
down said upstream conveyors (21;).

Method according to claim 6, characterised in that
said phase of compacting the objects (100) in groups
(100’) comprises the phases of

- identifying a predefined position between two
subsequent objects (100) of each row, wherein
said predefined position is between groups
(100°) of subsequent objects (100), and

- pushing in the feeding direction (F) the objects
(100) belonging to a group (100’) to be pack-
aged, at a greater speed in relation to the feed-
ing, up to their compacting.

Method according to claim 10 characterised in that
it is controlled by a programmable control unit for an
automatic format change of the objects (100) and
the groups (100’), wherein the nominal feeding
speed, correction, spacing and compacting are pre-
determinable and variable with the number of objects
(100) making up the group (100’) to be packaged,
the theoretical dimension of the objects (100) and
the number of groups (100’) to be packaged per
minute.
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