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(54) Bottling plant and line for conveying containers

(57) A bottling plant has a filling unit (3) to feed a
product into the containers (2); a capping unit (4) to close
the containers (2) with respective caps (5); a labelling
unit (6) to label the containers (2); a plurality of starwheels
(13) connected to one another so as to feed the contain-

ers (2), in sequence, from the capping unit (4) to the la-
belling unit (6) along a path (P); and at least a control
and discard unit (18a, 18b), which is mounted along the
path (P) so as to control the containers (2) after capping
and discard defective containers (2).
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Description

[0001] The present invention relates to a bottling plant.
[0002] In particular, the present invention relates to a
bottling plant of the type comprising a blowing unit to blow
the containers starting from relative preforms; a filling
unit to feed a product into the containers; a capping unit
to close the containers with relative caps; and a labelling
unit to label the containers with relative labels.
[0003] Since caps that are not correctly mounted on
the relative containers cause a pressure drop in the con-
tainers themselves during labelling and, thus, jeopardize
the correct application of the relative labels, known bot-
tling plants of the type described above are affected by
some drawbacks that are mainly due to the fact that the
defective containers are discharged downstream of the
labelling unit with a consequent waste of the relative la-
bels and loss of machine efficiency.
[0004] It is an object of the present invention to provide
a bottling plant, which is designed to eliminate the afore-
mentioned drawbacks in a straightforward, relatively low-
cost manner.
[0005] According to the present invention, there is pro-
vided a bottling plant according to the claims from 1 to 8.
[0006] A further object of the present invention is to
provide a line for conveying containers, in particular bot-
tles, to feed the containers through the bottling plant.
[0007] According to the present invention, there is pro-
vided a line for conveying containers, in particular bottles,
according to the claims from 9 to 16.
[0008] The present invention will now be described
with reference to the accompanying drawings, which
show a nonlimiting embodiment, wherein:

figure 1 shows a schematic plan view, with parts re-
moved for greater clarity, of a preferred embodiment
of the bottling plant according to the present inven-
tion;
figure 2 shows a schematic perspective view, with
parts removed for greater clarity, of a detail of the
bottling plant of figure 1; and
figure 3 shows a schematic perspective view, with
parts removed for greater clarity, of a variant of the
detail of figure 2.

[0009] With reference to figure 1, number 1 indicates,
as a whole, a bottling plant for bottling products, in par-
ticular, in PET bottles 2.
[0010] The plant 1 comprises, in sequence and in this
order, a blowing unit of the known type (not shown) to
blow the bottles 2 starting from relative preforms (not
shown); a filling unit 3 to feed a product into the bottles
2; a capping unit 4 to close each bottle 2 with a relative
cap 5; and a labelling unit 2 to label the bottles 2 with
relative labels (not shown).
[0011] Each unit 3, 4, 6 comprises a starwheel 7, which
is mounted so as to continuously rotate around a rotation
axis 8 that is substantially vertical and perpendicular to

the plane of the sheet of figure 1.
[0012] The starwheels 7 of units 3 and 4 are connected
to one another by a starwheel 9, which is mounted so as
to continuously rotate around a rotation axis 10 that is
parallel to the axes 8.
[0013] The bottles 2 are transferred from the unit 4 to
the unit 6 along a path P and in a feeding direction 11 by
means of a conveying line 12.
[0014] The line 12 comprises a plurality of starwheels
13 (in particular, four starwheels 13), which are mounted
so as to continuously rotate around respective rotation
axes 14, which are substantially vertical and parallel to
the axes 8, 10, and are connected to one another in cor-
respondence to relative transfer stations 15.
[0015] Each starwheel 13 is provided with a plurality
of grippers 16, which are uniformly distributed around the
relative axis 14 and are configured to each receive and
hold a relative bottle 2.
[0016] Each gripper 16 comprises two jaws 17, which
are mobile between a clamping position and a release
position, in which they clamp and release, respectively,
a relative bottle 2, and are moved to - as well as kept in
- their clamping position by a spring (not shown).
[0017] The plant 1 comprises, furthermore, two control
and discard units 18a, 18b, which are mounted along the
path P so as to control the correct application of the caps
5 on the relative bottles 2 and discard defective bottles 2.
[0018] The first unit 18a comprises a first control device
19a, which is mounted in correspondence to the capping
unit 4 immediately upstream of the transfer station 15
between the cupping unit 4 and the following starwheel
13.
[0019] The control device 19a is configured so as to
control the presence of the caps 5 on the relative bottles 2.
[0020] The first unit 18a further comprises a first dis-
card device 20a, which is mounted in correspondence to
the starwheel 13 that follows the capping unit 4 so as to
discard bottles 2 without caps 5 in response to a signal
of the device 19a itself.
[0021] The second unit 18b comprises a second con-
trol device 19b, which is mounted in correspondence to
a first starwheel 13 (hereinafter referred to as starwheel
13a) so as to control the correct application of the caps
5 on the relative bottles 2, and a second discard device
20b, which is mounted in correspondence to a second
starwheel 13 (hereinafter referred to as drum 13b) so as
to discard defective bottles 2 in response to a signal of
the device 19b itself.
[0022] Obviously, the starwheel 13b is mounted down-
stream of the starwheel 13a in the direction 11.
[0023] The first control device 19a preferably compris-
es a fibre optic sensor for detecting the presence of the
caps 5 on the relative bottles 2 in the capping unit 4.
[0024] The second control device 19b preferably com-
prises a video camera 21, which is mounted in a position
facing the path P and is arranged so as to control the
correct application of the caps 5 on the relative bottles 2.
[0025] The devices 20a, 20b comprise, for each grip-
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per 16, a respective cam follower 22, which is supported
by one of the relative jaws 17 and is mounted so as to
rotate around a rotation axis 23 that is parallel to the axes
14.
[0026] Each device 20a, 20b comprises, furthermore,
a vertical upright 24, which extends upwards in a direction
25 that is parallel to the axes 14 and supports two guide
pins 26 that project from the upright 24 in a direction 27
that is substantially horizontal and transverse to the di-
rection 25 itself.
[0027] The two pins 26 are engaged in a sliding manner
by a plate 28, which is mounted perpendicular to the di-
rection 27 and is moved in the direction 27 itself by an
actuating cylinder 29, which is fixed to the upright 24 and
has an output rod 30 connected to the plate 28.
[0028] Each device 20a, 20b comprises, finally, a cam
31, which is fixed to the plate 28 and is moved by the
cylinder 29 between a forward operating position, in
which the cam 31 projects into the feeding path of the
cam followers 22 so as to move the jaws 17 of a given
gripper 16 to their release position in which they release
the relative bottle 2, and a backward rest position, in
which the cam 31 is arranged outside the feeding path
of the cam followers 22 so as to allow the grippers 16 to
remain in their clamping positions in which they clamp
the relative bottles 2.
[0029] The variant shown in figure 3 differs from figure
2 only due to the fact that, therein, each discard device
20a, 20b is removed and replaced with a discard device
32 comprising the cam followers 22 and comprising, fur-
thermore, a support plate 33, which is fixed to a frame
(not shown) of the starwheel 13b perpendicular to the
direction 25.
[0030] It will be understood that the variants of figures
2 and 3 may be used according to needs.
[0031] The device 32 comprises, furthermore, a cam
34, which is hinged to the plate 33 so as to rotate, relative
to the plate 33 itself, around a fulcrum axis 35 that is
parallel to the direction 25.
[0032] The cam 34 is moved between its forward op-
erating position and its backward rest position by an ac-
tuating cylinder 36, which is mounted on the plate 33 and
has an output rod 37 that is coupled to the cam 34 itself
in a rotary manner.
[0033] The way in which the control and discard units
18a, 18b operate can easily be deduced from the de-
scription above and, therefore, does not require further
explanations.
[0034] The first control and discard unit 18a allows bot-
tles 2 that were not capped to be detected and immedi-
ately rejected from the bottling plant 1.
[0035] The second control and discard unit 18b allows
bottles 2 that have caps 5, but are not capped correctly
to be discarded upstream of the labelling unit 6 in the
direction 11, thus avoiding the application of labels (not
shown) on the bottles 2 to be discarded.
[0036] Furthermore, the configuration of the conveying
line 12, defined by a succession of starwheels 13, allows

the bottles 2 to be transferred from the capping unit 4 to
the labelling unit 6 in a relatively quick fashion and along
a relatively short path P. Moreover, in this way, possible
intermediate storage hoppers or baskets to store the bot-
tles 2 can be eliminated.

Claims

1. A bottling plant comprising a filling unit (3) to feed a
product into relative containers (2); a capping unit
(4) to close the containers (2) with respective caps
(5); a labelling unit (6) to label the containers (2); and
a conveying line (12) to feed the containers (2), in
sequence, from the capping unit (4) to the labelling
unit (6) along a path (P); and being characterised
in that it comprises, furthermore, a control and dis-
card apparatus (18a, 18b) to control the containers
(2) after capping and discard defective containers
(2); the conveying line (12) comprising a plurality of
starwheels (13), which are arranged in sequence so
as to transfer the containers (2) from the capping
unit (4) to the labelling unit (6) along the path (P).

2. A bottling plant according to claim 1, wherein the
control and discard apparatus (18a, 18b) comprises
a first control and discard unit (18a) to control the
presence of the caps (5) on the relative containers
(2) and to discard containers (2) without caps (5) and
a second control and discard unit (18b) to control the
correct application of the caps (5) on the relative con-
tainers (2) and to discard defective containers (2)
that are not correctly capped.

3. A bottling plant according to claim 2, wherein the first
control and discard unit (18a) comprises a first con-
trol device (19a), which is mounted in correspond-
ence to the capping unit (4) to control the presence
of the caps (5) on the relative containers (2), and a
first discard device (20a), which is mounted in cor-
respondence to a starwheel (13) of the conveying
line (12) to discard containers (2) without caps (5) in
response to a signal of the first control device (19a).

4. A bottling plant according to claim 3, wherein the first
control device (19a) comprises a fibre optic sensor
facing the path (P).

5. A bottling plant according to any of the claims from
2 to 4, wherein the second control and discard unit
(18b) comprises a second control device (19b),
which is mounted in correspondence to a first star-
wheel (13a) so as to control the correct application
of the caps (5) on the relative containers (2), and a
second discard device (20b), which is mounted in
correspondence to a second starwheel (13b) so as
to discard defective containers (2) that are not cor-
rectly capped in response to a signal of the second
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control device (19b).

6. A bottling plant according to claim 5, wherein the
second control device (19b) comprises a video cam-
era (21) facing the path (P).

7. A bottling plant according to any of the preceding
claims, wherein each starwheel (13) comprises a
plurality of pockets (16), which are distributed around
a rotation axis (14) of the starwheel (13) itself and
are configured to each receive and hold a relative
container (2).

8. A bottling plant according to claim 7, wherein each
pocket (16) comprises at least one locking member
(17), which is mobile between a locking position and
a release position, in which it locks and releases,
respectively, the relative container (2); the control
and discard apparatus (18a, 18b) comprising at least
an operating member (31; 34) to move the locking
member (17) from its locking position to its release
position.

9. A bottling plant according to claim 8, wherein the
operating member (31; 34) is mobile between an op-
erating position, in which the operating member (31;
34) engages the locking member (17) so as to move
it to its release position, and a rest position.

10. A bottling plant according to any of the claims from
7 to 9, wherein each pocket (16) comprises a pair of
jaws (17), which are mobile relative to one another
between a locking position and a release position in
which they lock and release, respectively, the rela-
tive container (2), and an elastic thrust device to
move the jaws (17) to their locking position and nor-
mally keep them there.

11. A bottling plant according to claim 10, wherein the
control and discard apparatus (18a, 18b) comprises,
for each pocket (16), a respective cam follower (22),
which is supported by a relative jaw (17), and com-
prises, furthermore, at least a cam (31; 34), which is
selectively mobile between an operating position, in
which the cam (31; 34) is engaged by the cam fol-
lower (22) so as to move the relative jaws (17) to
their release position, and a rest position.

12. A line for conveying containers (2), in particular bot-
tles, the conveying line comprising a pocket convey-
or (4, 13), which feeds the containers (2) along a
path (P) and has a plurality of pockets (16), each of
which is suited to receive and hold a relative con-
tainer (2) and comprises at least one locking member
(17), which is mobile between a locking position and
a release position, in which it locks and releases,
respectively, the container (2) itself; and at least a
discard device (20a, 20b; 32), which is mounted

along the path (P) so as to discard defective contain-
ers (2); and being characterised in that the discard
device (20a, 20b; 32) comprises an operating mem-
ber (31; 34) to move the locking member (17) from
its locking position to its release position.

13. A conveying line according to claim 12, wherein the
operating member (31; 34) is mobile between an op-
erating position, in which the operating member (31;
34) engages the locking member (17) so as to move
it to its release position, and a rest position.

14. A conveying line according to claim 12 or 13, wherein
each pocket (16) comprises a pair of jaws (17), which
are mobile relative to one another between said lock-
ing and release positions, and an elastic thrust de-
vice to move the jaws (17) to their locking position
and normally keep them there.

15. A conveying line according to claim 14, wherein the
discard device (20a, 20b; 32) comprises, for each
pocket (16), a respective cam follower (22), which is
supported by a relative jaw (17), and comprises, fur-
thermore, a cam (31; 34), which is selectively mobile
between an operating position, in which the cam (31;
34) is engaged by the cam follower (22) so as to
move the relative jaws (17) to their release position,
and a rest position.

16. A conveying line according to any of the claims from
12 to 15 and comprising at least a control device
(19a, 19b), which is mounted along the path (P) so
as to control the containers (2); the operating mem-
ber (31; 34) of the discard device (20a, 20b; 32) being
configured to move the locking member (17) from its
locking position to its release position in response to
a signal of the control device (19a, 19b) itself.

17. A conveying line according to claim 16, wherein the
control device (19a, 19b) comprises a video camera
(21) or a fibre optic sensor facing the path (P).

18. A conveying line according to any of the claims from
12 to 17 and comprising a plurality of starwheels (13),
which are arranged in sequence so as to feed the
containers (2) along the path (P).

19. A conveying line according to claim 18, when it de-
pends on claim 16 or 17, wherein the control device
(19a, 19b) is mounted in correspondence to a first
starwheel (13a) so as to control the containers (2)
and the discard device (20a, 20b; 32) is mounted in
correspondence to a second starwheel (13b) so as
to discard defective containers (2) in response to a
signal of the control device (19a, 19b) itself.
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