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(54) Packaging apparatus for bottles

(57) The apparatus comprises a mobile conveyor
plane (10) for a plurality of parallel rows of upright bot-
tles, means (20) for gripping and rotating some of the
bottles by 180° about at east one horizontal axis (x), and
for aligning the upturned bottles with upright bottles on

the mobile conveyor plane (10) in at least a parallel di-
rection to the mobile conveyor plane (10); the apparatus
also includes means for gripping and moving ordered
groups of bottles formed by rows consisting of upright
and upturned bottles.
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Description

[0001] The prior art teaches apparatus for packing
bottles which introduce into boxes from above both up-
right bottles and upturned bottles, in an intercalated
fashion. These apparatus basically include two distinct
work stations, arranged in series along the packing line
the cardboard boxes are transiting on. By means of ac-
tuators, in the first of the work stations upright bottles,
suitably separated, are inserted into the boxes, while in
the second station upturned bottles, which have been
upturned by special means for doing so, are inserted
into the box, thus completing the packing operation.
[0002] Apparatus of this type exhibit some draw-
backs. Firstly, the series arrangement of the work sta-
tions increases the overall mass of the apparatus. Sec-
ondly, performing the two operations (inserting the up-
right bottles followed by the upturned bottles) in succes-
sion increases overall work times for the packing cycle.
[0003] The main aim of the present invention is to ob-
viate the drawbacks described above by contempora-
neously packing both upright and upturned bottles in the
cardboard boxes.
[0004] Further characteristics and advantages will
better emerge from the detailed description which fol-
lows, of an apparatus for contemporaneously packing
upright and upturned bottles in cardboard boxes, made
with reference to the figures of the drawings, which are
included by way of non-limiting example, and in which:

figure 1 is a frontal view of the apparatus according
to the present invention;
figure 2 is a view from above of the apparatus of the
present invention;
figure 3 is a view from the left of the apparatus of
the present invention.

[0005] With reference to the figures of the drawings,
the apparatus of the present invention comprises a mo-
bile conveyor plane 10 for a plurality of parallel rows of
upright bottles. The apparatus further comprises means
20 for gripping the bottles and rotating them by 180°
about at least one horizontal axis x, for example a hor-
izontal and transversal axis with respect to the mobile
conveyor plane 10 as in the illustrated embodiment, and
then aligning the upturned bottles with the upright bot-
tles in at least one horizontal direction which is perpen-
dicular to the direction of motion of the mobile conveyor
plane 10. In a further embodiment, the mobile conveyor
plane 10 can be positioned perpendicular with respect
to the above; in this case the axis x is horizontal and
parallel to the mobile conveyor plane 10. In this further
embodiment the bottles are aligned by the means for
gripping and rotating 20 in a parallel direction to the di-
rection of motion of the mobile conveyor plane 10.
[0006] The apparatus further comprises means for
gripping and moving 30 ordered groups of bottles
formed by lines of upright and upturned bottles.

[0007] The means for gripping and rotating 20 com-
prise an arm 1 arranged horizontally above the mobile
conveyor plane 10 and gripping organs 8, associated to
the arm 1 and destined to grip a number of upright bot-
tles. In the illustrated embodiment the arm 1 is arranged
transversally above the mobile conveyor plane 10. The
gripping organs 8 each comprise a suction cup. The arm
1 is connected by an end 1 a thereof to a rotary actuator
4 which is associated to a slide 21 which is vertically and
horizontally mobile in a parallel direction to an advance-
ment direction of the mobile conveyor plane 10, and
which slide 21 has a rotation axis that coincides with the
axis x. The slide 21 is moved by action of a first linear
actuator 3 along two horizontal and parallel guides 22
which are in turn slidable on two vertical uprights 23 by
action of a second linear actuator 2. In the described
further embodiment, the arm 1 is arranged parallel and
above the mobile conveyor plane 10 and the slide 21 is
mobile vertically and horizontally in a perpendicular di-
rection to the advancement direction of the mobile con-
veyor plane 10.
[0008] The means for gripping and moving 30 com-
prise a head 31 to which a plurality of first gripping or-
gans 5 are associated, for gripping the upright bottles.
Also, a plurality of second gripping organs 6 are asso-
ciated to the head 31; these are for gripping the upturned
bottles. The head 31 is mobile vertically and horizontally
in a parallel direction to the advancement direction of
the mobile conveyor plane 10, or, in the further embod-
iment described, the head 31 is mobile vertically and
horizontally in a perpendicular direction to the advance-
ment direction of the mobile conveyor plane 10. The first
gripping organs 5 each comprise a suction cup, while
the second gripping organs 6 each comprise a suction
plunger with a small central piston for enabling a grip-
ping of a bottle by depression at a bottom thereof. In
place of the gripping systems employing the principle of
depression, other gripping systems could be used, such
as mechanical pliers, for example.
[0009] The apparatus operates as follows. With refer-
ence to the illustrated embodiment, the bottles are fed
upright on the conveyor plane 10 and are halted within
the field of action of the means for gripping and rotating
20 by the mobile conveyor plane 10. The bottles are ar-
ranged in six parallel rows to enable contemporary filling
of two cardboard boxes with six bottles each. The sec-
ond and fourth rows of the six rows are halted in a po-
sition which is behind the other four rows. The number
of rows can be less or more, depending on the number
of rows of bottles needed in the box, which can, for ex-
ample, be twelve bottles. While the bottles are being
supplied the arm 1 is in an upper position with the grip-
ping organs 8 facing downwards. After the bottles have
been halted, the arm 1 is activated to descend by the
second linear actuator 2.
[0010] The gripping organs 8, which are arranged in
such a way as to act on bottles of the second and fourth
rows, descend and grip the necks of the first two bottles
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of each of the second and fourth rows. The arm 1 is then
raised by means of the second actuator 2 and translated
in a forwards direction by means of the first linear actu-
ator 3. At this point, the rotary actuator 4 causes the arm
1 to rotate by 180° about the axis x, upturning the bottles
and positioning them in alignment with the upright bot-
tles. The upturned bottles are supported by the gripping
organs 8, the suction cups of which now have open ends
thereof facing upwards. At this stage the head 31 is ac-
tivated to descend so that the first gripping organs 5 in-
sert on and grip the necks of the upright bottles, while
the suction plungers of the second gripping organs 6
grip the bottoms of the upturned bottles. The gripping
organs 8 connected to the arm 1 release the necks of
the upturned bottles and the head 31 is raised together
with the bottles, translated horizontally and lowered to
introduce the bottles into one or more cardboard boxes
located in a suitable position. At the end of the described
operations all parts are returned to the initial positions
thereof and a new cycle can begin.
[0011] In the second embodiment described, in which
the mobile conveyor plane is perpendicular to the plane
of the first embodiment, and therefore parallel to the axis
x, all the bottles at the start of the cycle are aligned. With
a single vertical movement of the actuator 2 followed by
a rotation by 180° of the arm 1 by the actuator 4, the
upturned bottles would become aligned with the upright
bottles and could therefore be gripped by the head 31.
[0012] The described apparatus achieves the set
aims and enables, without suffering in terms of produc-
tivity, a reduction in the overall size of the apparatus for
this operation; or, in another interpretation, if the appa-
ratus used were brought to be a same size as prior art
apparatus, productivity would be doubled.

Claims

1. An apparatus for contemporaneously packing up-
right and upturned bottles into a cardboard box,
characterised in that it comprises: a mobile con-
veyor plane (10) of a plurality of parallel upright bot-
tles; means for gripping and rotating (20) some of
the plurality of bottles by 180° about at least one
horizontal axis (x) and for aligning the some of the
plurality of bottles when so upturned with a remain-
ing number of the plurality of bottles in at least one
direction which is parallel to the mobile conveyor
plane (10); means for gripping (30) and moving or-
dered groups of bottles of the plurality of bottles,
formed by rows of upturned bottles alternated with
rows of upright bottles.

2. The apparatus of claim 1, characterised in that the
means for gripping and rotating (20) comprise an
arm (1) which is horizontally arranged above the
mobile conveyor plane (10), and gripping organs (8)
associated to the arm (1) and destined to grip up-

right bottles; the arm (1) being connected by an end
(1a) thereof to a rotary actuator (4), a rotation axis
of which coincides with the axis (x), the rotary actu-
ator (4) being associated to a slide (21) which is ver-
tically and horizontally mobile in a parallel direction
to an advancement direction of the mobile conveyor
plane (10).

3. The apparatus of claim 2, characterised in that the
means (30) for gripping and moving (30) comprise:
a head (31) to which a plurality of first gripping or-
gans (8) are associated, the first gripping organs (8)
being destined to grip upright bottles; and a plurality
of second gripping organs (6) for gripping upturned
bottles, the head (31) being vertically and horizon-
tally mobile.

4. The apparatus of claim 3, characterised in that the
gripping organs (8) and the first gripping organs (5)
comprise a plurality of suction cups (5).

5. The apparatus of claim 4, characterised in that the
second gripping organs (6) each comprise a suction
plunger with a central piston for creating a depres-
sion at a bottom of a bottle and thus gripping the
bottle.

6. The apparatus of claim 5, characterised in that the
second gripping organs (6) each comprise mechan-
ical pliers.

7. The apparatus of claim 6, characterised in that the
axis (x) is horizontal and transversal to the advance-
ment direction of the mobile conveyor plane (10)
and the upturned bottles are aligned with the upright
bottles in at least a horizontal and perpendicular di-
rection to the advancement direction of the mobile
conveyor plane (11).

8. The apparatus of claim 6, characterised in that the
axis (x) is horizontal and parallel to the advance-
ment direction of the mobile conveyor plane (10)
and the upturned bottles are aligned with the upright
bottles in at least a horizontal and parallel direction
to the advancement direction of the mobile convey-
or plane (10).

9. The apparatus of claim 7, characterised in that the
arm (1) is arranged transversally above the mobile
conveyor plane (10).

10. The apparatus of claim 8, characterised in that the
arm (1) is arranged parallel and above the mobile
conveyor plane (10).

11. The apparatus of claim 9, characterised in that the
head (31) is vertically and horizontally mobile in a
parallel direction to the advancement direction of
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the mobile conveyor plane (10).

12. The apparatus of claim 10, characterised in that
the head (31) is vertically and horizontally mobile in
a perpendicular direction to the advancement direc-
tion of the mobile conveyor plane (10).
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