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subsequent operating station (40), comprising a pick-up
zone (14) configured to receive lids (13) from the supply
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Apparatus and method for transporting lids for containers
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of lids (13) from the pick-up zone (14) toward the multiple
positioning device (18) and to insert them in the housing
seatings (19).
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Description
FIELD OF THE INVENTION

[0001] The present invention concerns an apparatus
and corresponding method for transporting lids for con-
tainers, such as drinking bottles, feeding bottles, drinking
troughs or other containers, or receptacles. In particular,
the apparatus is applied, although not exclusively, in ma-
chines for treating containers and lids, such as a washing,
drying and sterilizing machine.

BACKGROUND OF THE INVENTION

[0002] Machines used for washing containers for lig-
uids, such as for example, but not only, drinking bottles,
feeding bottles, drinking troughs or other receptacles are
known, used for the nutrition of animals such as guinea
pigs or laboratory rodents or other.

[0003] Itis known that, before washing, the containers
are closed with suitable lids or capsules; the lids are
shaped with a lip to allow the animals to drink the liquid
contained in the container and, at the end of washing,
they must be supplied once again closed and refilled with
another feeding liquid.

[0004] Itis known to provide machines for washing the
containers that comprise a plurality of operating stations
disposed in line with each other. The machines can com-
prise a station for loading the closed containers, a station
for removing the lids from the containers, or unlidding
station, a washing station, a refilling station and a closing
station to close the containers that have been washed
and refilled, using said lids.

[0005] In known machines, the containers or the lids
can be transferred between the operating stations either
manually or in automated mode.

[0006] In the latter case it can be provided that the lids
or the containers are transferred by transfer means such
as conveyor belts, pick-up apparatuses, transport appa-
ratuses or suchlike.

[0007] Within the field of such machines, the interna-
tional patents WO-A-2010/125168, WO-A-2010/140042,
WO-A-2010/140043, WO-A-2011/045256, WO-A-
2011/138661 and WO-A-2011/158085 are known, all in
the name of the present Applicant.

[0008] A device to simultaneously feed closing tops of
containers is also known from FR-A-2.606.006.

[0009] Furthermore, from GB-A-2.280.428 a device to
simultaneously seal containers using closing lids is
known.

[0010] In particular, the international patent WO-A-
2010/140048 in the name of the present Applicant is also
known, which describes a machine fortreating containers
of liquids which provides automatic movement opera-
tions of the containers and lids.

[0011] This known machine comprises a loading sta-
tion for the containers to be subjected to treatment, an
unlidding station in which the lids are removed from each
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of the containers, a washing station to subject the con-
tainers without lids to washing, and a reclosing station in
which the washed containers are reclosed with the rela-
tive lids.

[0012] In particular, once they have been washed, the
lids are transferred by means of transfer means toward
a pick-up zone, where there is a multiple pick-up device
which picks them up in organized groups for subsequent
reclosing operations.

[0013] To this purpose it is desirable that there is a
precise reciprocal positioning of the individual gripping
heads of the multiple pick-up device and each of the lids
of one specific organized group of lids to be picked up.

[0014] One purpose of the present invention is to pro-
duce atransport apparatus of lids which allows a precise
positioning of the lids of the organized groups of lids to
be picked up and which, therefore, reduces or prevents
interference during the movement operations from one
operating station to another of a treatment machine for
containers.

[0015] Another purpose of the present invention is to
produce a transport apparatus for lids which is simple
and economical.

[0016] Another purpose of the present invention is to
perfect a transport method which is reliable, repeatable
and efficient.

[0017] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0018] The present invention is set forth and charac-
terized in the independent claim, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.

[0019] According to some forms of embodiment of the
present invention, an apparatus for transporting lids for
containers comprises a unit for supplying lids and is con-
figured to transport the lids from the supply unit toward
a subsequent operating station.

[0020] The apparatus also comprises a pick-up zone
configured to receive lids from the supply unit and mul-
tiple pick-up device provided with a plurality of gripping
heads in order to simultaneously pick up an organized
group of lids and configured to be movable above the
supply unit, between a position in the pick-up zone and
a position at the subsequent operating station.

[0021] According to some forms of embodiment, the
apparatus also comprises:

- amultiple positioning device provided with a plurality
of housing seatings each of which is configured to
receive inside itand house individually a correspond-
ing one of the lids of said organized group of lids,
each of the housing seatings being configured to be
vertically aligned with a corresponding one of the
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gripping heads in the position in the pick-up zone;
each of the housing seatings being open at the upper
part and being provided with a lateral aperture for
the insertion of a lid, and being configured so that an
insertion path of a corresponding lid from the pick-
up zone in a corresponding housing seating is tan-
gential to the housing seatings, parallel to a common
or parallel lying plane between the pick-up zone and
the multiple positioning device, and

- a movement device configured to move the organ-
ized group of lids in a movement direction from the
pick-up zone toward the multiple positioning device
and to insert them in the housing seatings.

[0022] In some forms of embodiment, the supply unit
is configured to feed the lids in a direction of advance
transverse to the direction of movement of the lids defined
by the movement device.

[0023] In this way it is possible to obtain a precise and
repetitive positioning of the lids so as to make them al-
ways available in the same position for the subsequent
pick-up by the gripping heads.

[0024] With the present invention problems of interfer-
ence between parts of the gripping heads and the lids
themselves are therefore avoided, and thus damages or
manual interventions of an operator to re-establish the
correct functioning conditions of the treatment machine
are avoided.

[0025] Some forms of embodiment also concern a re-
closing station of containers using lids that comprises the
apparatus for transporting lids for containers as de-
scribed above.

[0026] Some forms of embodiment also concern a ma-
chine for treating containers and lids that comprises the
re-closing station.

[0027] The presentinvention also concerns a method
for transporting lids for containers that comprises: sup-
plying the lids using a unit for supplying lids in a direction
of advance and transporting the lids from the unit for sup-
plying lids toward a subsequent operating station. In par-
ticular the transport provides the simultaneous pick-up
of an organized group of lids, aligned in a direction of
advance defined by the supply unit, by a plurality of grip-
ping heads ina positionin a pick-up zone, and the delivery
of the organized group of lids in a position at the subse-
quent operating station.

[0028] Some forms of embodiment provide the simul-
taneous movement, in a direction of movement trans-
verse to the direction of advance, of the organized group
of lids or the sequential movement of each of the lids of
the organized group of lids, from the pick-up zone to
housing seatings of a multiple positioning device. Each
of the housing seatings receives inside it and houses
individually a corresponding one of the lids, so that the
lids are both aligned in a direction parallel to the direction
of advance, and also aligned to the gripping heads. Typ-
ically, the lids can be moved from the pick-up zone lat-
erally, that is, in a transverse direction of movement with
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respect to the direction of advance.

[0029] In some forms of embodiment, the lids are in-
serted into the corresponding housing seatings along an
insertion path tangential to the housing seatings, parallel
to acommon or parallel lying plane between pick-up zone
and multiple positioning device.

[0030] In particular, housing seatings of a multiple po-
sitioning device can be provided, which can receive the
lids that are moved and can be aligned horizontally in a
direction parallel to a direction in which the gripping heads
are disposed in the position in the pick-up zone. Moreo-
ver, each of the housing seatings can be aligned vertically
to a corresponding gripping head in the position in the
pick-up zone.

[0031] Some forms of embodiment also concern a
method for reclosing the containers using lids that com-
prises the method for transporting containers as de-
scribed above.

[0032] Moreover,some forms of embodimentalso con-
cern a method for treating containers and lids that com-
prises the method for re-closing containers using lids as
described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] These and other characteristics of the present
invention will become apparent from the following de-
scription of some forms of embodiment, given as a non-
restrictive example with reference to the attached draw-
ings wherein:

- fig.1is a schematic representation of a transport ap-
paratus for lids for containers according to one form
of embodiment of the present invention;

- fig. 2 is a schematic representation of a transport
apparatus according to the present invention asso-
ciated with a treatment machine;

- fig. 3 is a perspective view of a portion of the appa-
ratus according to the present invention, in a first
operating condition;

- fig. 4 is a plan view of a detail of the apparatus ac-
cording to the present invention;

- fig. 5is a perspective view of a part of the apparatus
in fig. 3 in a second operating condition;

- fig. 6is a perspective view of a part of the apparatus
in fig. 3 in a third operating condition.

[0034] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings.

DETAILED DESCRIPTION OF SOME FORMS OF EM-
BODIMENT

[0035] With reference to the attached drawings, some
forms of embodiment of a transport apparatus 10 accord-
ingtothe presentinvention are described, whichis usable
for transporting lids 13 from a unit 16 for supplying lids
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13 to another operating station.

[0036] The supply unit 16 is configured to define a di-
rection of advance D of the lids 13, which is typically a
linear or longitudinal direction.

[0037] For example, an operating station can be a re-
closing station 40 (fig. 2) configured to close containers
12 at the top with the lids 13, typically after both the con-
tainers 12 and the lids 13 have been washed and dried,
with the provision that, generally, the containers 12 are
also re-filled, for example with feeding liquid.

[0038] The re-closing station 40 can be part of a ma-
chine 11 for treating, washing and re-filling containers 12
and corresponding lids 13. The machine 11 generally
receives the dirty containers 12 with their lids 13 on. The
containers 12 have their lids removed and are washed,
dried and re-filled, while the lids 13, once separated from
the containers 12, are also washed and dried, then to be
used once again to re-close the cleaned and re-filled con-
tainers.

[0039] Typically, for example during the treatment cy-
cle in the machine 11, the containers 12 are contained
in racks 41, inside which a plurality of suitable individual
housings are provided in which the containers 12 are
disposed according to a desired positioning patternin "n"
rows and "m" columns. For example, both the value "n"
and the value "m" can be an integer greater than or equal
to two. For example, a positioning pattern of the contain-
ers 12 in a rack 41 can be three rows by six columns,
abbreviated 3x6, as shown in fig.2 for example, or 3x5,
or 3x4, or even 4x6, or 4x5 or other positioning patterns.
[0040] The containers 12 can be feeding bottles or
suchlike to feed small animals, such as guinea pigs, mice,
hamsters and others, for example used in pharmaceuti-
cal research laboratories. The lids 13 are generally all
the same shape and size.

[0041] In some forms of embodiment, the apparatus
10 can be configured to move at least one lid 13 from a
pick-up zone 14, which can be fed by the supply unit 16
receiving the lids 13 in the direction of advance D, toward
a delivery zone 15 at the re-closing station 40.

[0042] Fig. 2 is used to describe a plurality of forms of
embodiment, which can all be combined with forms of
embodiment described here, in which the apparatus 10
is configured to move a plurality of lids 13 at a time, in
this case three lids 13. In particular, the apparatus 10
can comprise a mobile multiple pick-up device 29, which
includes a plurality of gripping heads 30. The multiple
pick-up device 29 is configured to pick up an organized
group of lids 13 each time and render it available to the
delivery zone 15.

[0043] The gripping heads 30 can be connected to, be
incorporated or integrated with, or comprise mechanical
treatment devices, suction devices operating under sub-
atmospheric pressure, sucker devices, magnetic retain-
ing devices, or similar devices with the function of retain-
ing and subsequently selectively releasing the lids 13
during movement.

[0044] Insome forms of embodimentitcan be provided
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that the multiple pick-up device 29 is also configured to
re-close the containers 12 using the lids 13.

[0045] Inpossibleimplementations, the gripping heads
30 can be configured according to a pattern which re-
peats a part, for example a column formed by "n" hous-
ings, of the pattern of the housings of the racks 41.
[0046] The gripping heads 30 are configured to pick
up and retain, essentially simultaneously, an organized
group of lids 13 supplied by the supply unit 16.

[0047] Insome forms of embodiment, the multiple pick-
up device 29 can comprise a positioning slider 42 mount-
ed cantilevered and able to slide transversely, in this case
perpendicularly as indicated by the arrow F, with respect
to the direction of advance D defined by the supply unit
16, which typically can be linear. Typically, the gripping
heads 30 are installed on the positioning slider 42, facing
downward so as to pick up the lids 13, advantageously
in ordered groups, and to dispose them to close the con-
tainers 12. The positioning slider 42 thus moves the grip-
ping heads 30 in a transverse direction, in this case per-
pendicular, to a direction of working X of the racks 41 in
the washer machine 11, which is also transverse to the
direction of advance D.

[0048] The gripping heads 30 are disposed with re-
spectto each other as a function of the positioning pattern
and the distances at which the containers 12 are dis-
posed in the rack 41 and at which the lids 13 are kept.
[0049] The gripping heads 30 are selectively movable
in a substantially vertical direction G by a corresponding
actuator 43, so thatthey can be lowered or raised in order
to pick up, support and position the lids 13 during the
closing steps of the containers 12.

[0050] In this case the positioning slider 42 is mounted
sliding on a bridge structure 44 by corresponding trans-
verse linear guides 45, in this case perpendicular to the
working direction X along the machine and also trans-
verse to the direction of advance D. The selective move-
ment of the positioning slider 42 is actuated by a me-
chanical actuator 46, in this case a screw, for example
with recirculating balls, directly connected to the position-
ing slider 42.

[0051] In some forms of embodiment, the supply unit
16 can be a loading station provided to feed the lids 13
in organized groups, for example formed by two, three,
four oreven more thanfourlids 13, to the pick-up zone 14.
[0052] In some forms of embodiment the pick-up zone
14 is disposed immediately downstream of the supply
unit 16 and can comprise a support plane for example.
[0053] In other forms of embodiment, for example
those shown in figs. 1-3 and 5, 6, the supply unit 16 is
provided with the pick-up zone 14.

[0054] In some forms of embodiment, the supply unit
16 can comprise a conveyor belt 17 for example, config-
ured to transfer the lids 13 from a provisioning station,
not shown in the drawings, toward the pick-up zone 14,
in the direction of advance D. Consequently, the move-
ment, by means of appropriate actuators, and the longi-
tudinal development of the conveyor belt 17 can define
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the direction of advance D. In possible implementations,
the conveyor belt 17 can be provided with lateral con-
taining walls 38 for the lids 13.

[0055] In other forms of embodiment the supply unit
16 can comprise transfer means such as a rotating drum,
vibrating means, or other transfer means suitable to the
purpose and adapted to define the direction of advance
D.

[0056] In some forms of embodiment, between the
pick-up zone 14 and the delivery zone 15 a multiple po-
sitioning device 18 can be interposed, configured to re-
ceive and position the organized groups of lids 13.
[0057] During the transport operations, the organized
group of lids 13 to be transferred to the delivery zone 15
is disposed on each occasion in a precise manner, to be
able to be picked up and transported by the multiple pick-
up device 29.

[0058] The multiple positioning device 18 (figs. 3 and
4) is provided with a plurality of housing or positioning
seatings 19, in each of which a lid 13 can be positioned
in a controlled manner.

[0059] The housing seatings 19 are all the same
shape, mating with that of the lids 13, so as to accom-
modate them precisely inside.

[0060] We maintain that the housing seatings 19 allow
a precise and repetitive positioning of the organized
groups of lids 13 and therefore prevent interference
which could be generated between the gripping heads
30 and the lids 13.

[0061] Each of the housing seatings 19 can have a
plan size slightly bigger, for example at least 1%, option-
ally at least 2% or even at least 5%, to a maximum of
10%, optionally to a maximum of 7%, than the plan size
of each of the lids 13.

[0062] The housing seatings 19 are made in accord-
ance with the positioning pattern of the gripping heads
30 as described above. In this way, when the multiple
pick-up device 29 is positioned above the multiple posi-
tioning device 18, the housing seatings 19 are aligned
axially, that is, aligned vertically as can be seen in fig. 1,
with the gripping heads 30. Consequently, the groups of
lids 13 that are positioned on each occasion in the hous-
ing seatings 19 are also aligned vertically with the grip-
ping heads 30. Moreover, as explained in detail hereafter,
the lids 13 positioned with precision in the housing seat-
ings 19 are also aligned, typically horizontally, in a direc-
tion P parallel to the direction of advance D.

[0063] In forms of embodiment described using figs.
3-6, the multiple positioning device 18 comprises a sup-
port platform 20, for example prismatic in shape. The
housing seatings 19 can be provided in the support plat-
form 20, according to the pre-defined pattern. In possible
implementations, the housing seatings 19 are made low-
ered, that is, they are made as hollows or cavities, open
at the upper part and partly laterally, in the thickness of
the support platform 20.

[0064] As we said, the housing seatings 19 made in
the support platform 20 have shape and sizes mating
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with the plan shape and sizes of the lids 13.

[0065] Each of the housing seatings 19 has a lateral
aperture 23 (fig. 4) for the insertion of a lid 13. Each ap-
erture 23 is made laterally so that the insertion travel of
the lid 13 from the pick-up zone 14 occurs tangentially,
parallelto a common or parallel lying plane between pick-
up zone 14 and multiple positioning device 18.

[0066] Each aperture 23 has an amplitude configured
to allow the passage through it of one of the lids 13, es-
sentially without interference.

[0067] Each of the housing seatings 19 is also open at
the upper part, so that the lid 13 positioned in it can be
extracted in the direction of extraction G (figs. 1, 2 and
6) transverse, for example perpendicular, to the common
or parallel lying plane between pick-up zone 14 and mul-
tiple positioning device 18. As we said, this extraction
can be carried out by means of the gripping heads 30
described above that are vertically mobile.

[0068] In forms of embodiment described with refer-
ence to fig. 4, the housing seatings 19 are delimited at
the lower part by a bottom wall 22 (fig. 4) and laterally by
a lateral abutment wall 21 which has the aperture 23
through which it is possible to insert a lid 13.

[0069] The lids 13 abutin a stable and precise manner
against the abutment wall 21 of each housing seating 19
during use.

[0070] The bottom wall 22 of each of the housing seat-
ings 19 is suitable to support the lids 13.

[0071] Thebottomwall22 canbedisposed, duringuse,
substantially coplanar to the pick-up zone 14 or, in other
forms of embodiment, a little lower than it, for example a
few millimeters lower.

[0072] Insome forms of embodiment, the support plat-
form 20 has an external perimeter edge 24 which is
shapedto define the apertures 23 of the housing seatings
19. The support platform 20 is disposed, during use, with
the apertures 23 facing toward the supply device 16, for
example toward the conveyor belt 17.

[0073] In possible implementations, each of the hous-
ing seatings 19 has a portion shaped as a lead-in 39,
which can for example delimit each aperture 23 laterally,
and which can facilitate the separation of the lids 13 and
the insertion of the latter into the housing seatings 19.
[0074] In forms of embodiment described using figs.
3, 5 and 6, the multiple positioning device 18 can be dis-
posed laterally adjacent to the conveyor belt 17, or par-
allel to the direction of transport of the lids 13 in the di-
rection of advance D. In this way, the housing seatings
19 are disposed in the direction P parallel to the direction
of advance D of the lids 13.

[0075] With reference to forms of embodiment de-
scribed for example using figs. 3, 5 and 6, the apparatus
10 can comprise a movement device 25, for example
using linear translation, suitable to move the lids 13 made
available near the pick-up zone 14 toward the multiple
positioning device 18 and in a movement direction S. In
particular, the movement device 25 can be configured to
simultaneously engage all the lids 13 of an organized
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group of lids 13 which is supplied, for example at the pick-
up zone 14, and to move them simultaneously toward
the multiple positioning device 18, causing the insertion
of each of the lids 13 into the respective housing seatings
19.

[0076] The movement device 25 can be disposed in
correspondence to the pick-up zone 14 and on the op-
posite side with respect to that where there is the multiple
positioning device 18.

[0077] In particular, the movement device 25 is provid-
ed to translate the lids 13 from the pick-up zone 14 toward
the housing seatings 19.

[0078] During the movement of the lids 13 it can be
provided that these translate remaining in contact at least
with the pick-up zone 14 and/or the bottom wall 22 of the
housing seatings 19. During this operation the lids 13 are
inserted through the apertures 23 in order to be posi-
tioned stably and in abutment against the abutment wall
21 of each housing seating 19.

[0079] In possible forms of embodiment, the move-
ment device 25 comprises a thruster element 26 to thrust
the lids 13 received in the pick-up zone 14 toward the
multiple positioning device 18.

[0080] In possible forms of embodiment, described for
example with reference to figs. 1, 3, 5 and 6, the thruster
element 26 is disposed above the transfer surface of the
conveyor belt 17. The thruster element 26 has a length
suitable to allow the transfer of the lids 13, in particular
an organized group of lids 13.

[0081] The thruster element 26 can comprise a fork
27, or similar U-shaped element; its prongs 27a, 27b are
disposed laterally and substantially parallel to the longi-
tudinal development of the conveyor belt 17 to define a
concavity 27c¢ facing toward the lids 13 arriving from the
supply unit 16.

[0082] The concavity 27c¢ of the fork 27 has sizes such
as to allow the lids 13 that are to be moved to the multiple
positioning device 18 to be inserted and contained inside
it, in particular an organized group of lids 13 each time.
[0083] In still other forms of embodiment, the thruster
element 26 can comprise a bar disposed parallel to the
conveyor belt 17, a buffer or similar component which
has the function of thrusting the lids 13.

[0084] The movement device 25 can also include an
actuator 28 provided to move the thruster element 26,
and determine the movement of the lids 13.

[0085] The activation of the actuator 28 determines the
movement of the thruster element 26 from the pick-up
zone 14, in which it is in its inactive condition, toward the
multiple positioning device 18 in which it delivers the lids
13.

[0086] The actuator 28 can be chosen from a group
comprising at least one of either a linear actuator, a pneu-
matic actuator, an electric actuator, a hydraulic actuator,
crank-rod mechanisms, or similar means suitable to de-
termine a translation of the thruster element 26.

[0087] The apparatus 10 according to the present in-
vention can also comprise an optical acquisition unit 31
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provided to control the movements to which the lids 13
are subjected.

[0088] Inoneform of embodiment, forexample the one
shown in figs. 3, 5 and 6, the optical acquisition unit 31
comprises at least one first detection device 32. The first
detection device 32 is disposed between the supply unit
16 and the pick-up zone 14, and is suitable to control the
movement of the lids 13 toward the pick-up zone 14.
[0089] The first detection device 32 can have the func-
tion of counting the number of lids 13 which are trans-
ferred on each occasion to the pick-up zone 14.

[0090] The optical acquisition unit 31 can also com-
prise atleast one second detection device 36, in this case
two second detection devices 36, configured to detect
the presence and possibly the correct positioning or
alignment of the lids 13 in the housing seatings 19 of the
multiple positioning device 18.

[0091] Forms of embodiment of the present invention
can provide that the first 32 and the second detection
device or devices 36 are chosen from a group comprising
at least one of either a video camera, a light emitter, a
laser emitter, an encoder or a photo-diode.

[0092] Insome forms of embodimentitcan be provided
that, before the pick-up zone 14, the supply unit 16 is
provided with a blocking device 33 with the function of
selectively blocking the advance of more lids 13 toward
the pick-up zone 14. The blocking device 33 allows the
passage of a determinate number of lids 13, possibly
counted by the first detection device 32, toward the pick-
up zone 14. The number of lids 13 that are allowed to
pass can correspond to the number of housing seatings
19 provided in the multiple positioning device 18.
[0093] Insome forms of embodimentitcan be provided
that the blocking device 33 comprises a pin 34 able to
be selectively actuated by an actuator 35 which disposes
it transverse to the direction of advance D of the lids 13.
[0094] In the forms of embodiment in figs. 3, 5 and 6
two blocking devices 33 are provided, disposed on op-
posite sides with respect to the conveyor belt 17.
[0095] In the form of embodimentin fig.5 it is also pro-
vided that the apparatus 10 comprises a delimiting ele-
ment 37 with the function of delimiting the pick-up zone
14 and therefore the containing space for the lids 13.
[0096] The delimiting element 37 is conformed as a
plate and is disposed transverse to the direction of ad-
vance D of the lids 13. In this way, the lids 13, advancing
from the supply unit 16 toward the pick-up zone 14, are
blocked as soon as they come up against the delimiting
element 37. The delimiting element 37 is disposed in a
suitable position to allow the subsequent insertion of the
lids 13 into the housing seatings 19.

[0097] More specifically, the delimiting element 37 is
positioned in correspondence to the last aperture 23
present on the multiple positioning device 18, evaluated
with respect to the direction of advance of the lids 13.
[0098] The functioning of the apparatus 10 will now be
described with reference to figs. 1-6.

[0099] Thelids 13 are made to move forward by means
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of the conveyor belt 17, in a direction of advance D, and
toward the pick-up zone 14 which is contained in the con-
veyor belt 17 or possibly separated from it.

[0100] The first detection device 32 counts the number
of lids 13 passing in the pick-up zone 14. The blocking
device 33 is activated to block the progress of more lids
13, once the predetermined number of lids 13 has been
reached,

[0101] The lids 13 advancing in the pick-up zone 14,
for example due to the thrusting effect of the other lids
13, or the effect of the conveyor belt 17 itself, are blocked
by the delimiting element 37.

[0102] Both the blocking device 33 and the delimiting
element 37 avoid a direct control on the drive, that is, the
activation/de-activation, of the conveyor belt 17, which
during the pick-up operations can be made to advance
continuously.

[0103] The lids 13 are then moved by the movement
device 25 from the pick-up zone 14 toward the multiple
positioning device 18. During the transfer, the lids 13 are
inserted into the housing seatings 19 where the pick-up
device 29 provides to pick them up to make them avail-
able to the delivery zone 15, typically for the purpose of
re-closing or re-lidding the containers 12 once these have
been washed, dried and re-filled.

Claims

1. Apparatus for transporting lids (13) for containers
(12) comprising a unit (16) for supplying lids (13),
said apparatus being configured to transport said lids
(13) from the supply unit (16) toward a subsequent
operating station (40), said apparatus comprising a
pick-up zone (14) configured to receive lids (13) from
the supply unit (16) and a multiple pick-up device
(29) provided with a plurality of gripping heads (30)
to simultaneously pick up an organized group of lids
(13) and configured to be movable above the supply
unit (16) between a position in the pick-up zone (14)
and a position at said subsequent operating station
(40), characterized in that said apparatus compris-
es:

- amultiple positioning device (18) provided with
a plurality of housing seatings (19) each of which
is configured to receive inside it and house in-
dividually a corresponding one of said lids (13)
of said organized group of lids (13), each of said
housing seatings (19) being configured to be
vertically aligned with a corresponding one of
the gripping heads (30) in the position in the pick-
up zone (14), each of said housing seatings (19)
being open at the upper part and being provided
with a lateral aperture (23) for the insertion of a
lid (13), configured so that an insertion path of
a corresponding lid (13) from the pick-up zone
(14) to a corresponding housing seating (19) is
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10.

tangential, parallel to a common lying plane or
parallel between the pick-up zone (14) and mul-
tiple positioning device (18),

- a movement device (25) configured to move
said organized group of lids (13) in a movement
direction (S), from said pick-up zone (14) toward
the multiple positioning device (18) and to insert
them in said housing seatings (19),

said supply unit (16) being configured to feed
said lids (13) in a direction of advance (D) trans-
verse to said direction of movement (S) of said
lids (13) defined by said movement device (25).

Apparatus as in claim 1, characterized in that the
multiple positioning device (18) comprises a support
platform (20) in which said housing seatings (19) are
provided.

Apparatus as in claim 2, characterized in that said
support platform (20) has an external perimeter edge
(24) which is shaped to define the apertures (23) of
the housing seatings (19).

Apparatus as in claim 2 or 3, characterized in that
said support platform (20) is disposed, during use,
with the apertures (23) facing toward the supply de-
vice (16).

Apparatus as in any claim hereinbefore, character-
ized in that the housing seatings (19) are delimited
atthe lower part by a bottom wall (22) which functions
as a support for the lid (13) and laterally by a lateral
abutment wall (21) which functions as an abutment
for the lid (13) and which has a corresponding aper-
ture (23) through which a lid (13) is inserted.

Apparatus as in any claim hereinbefore, character-
ized in that each of the housing seatings (19) has
a portion shaped as a lead-in (39), configured to de-
limit each aperture (23) laterally, and to facilitate the
separation of the lids (13) and the insertion of the
lids (13) in the housing seatings (19).

Apparatus as in any claim hereinbefore, character-
ized in that said pick-up zone (14) and said multiple
positioning device (18) have a common lying plane.

Apparatus as in any claim hereinbefore, character-
ized in that said multiple positioning device (18) is
adjacent to said pick-up zone (14).

Apparatus as in any claim hereinbefore, character-
ized in that said supply unit (16) of said lids (13)
comprises said pick-up zone (14).

Apparatus as in any claim hereinbefore, character-
ized in that said movement device (25) comprises
a thruster element (26) to thrust at least one of said
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lids (13) from the pick-up zone (14) toward the mul-
tiple positioning device (18) and in that said thruster
element (26) comprises a fork (27) with a concavity
(27¢) facing toward the lids (13) arriving from said
supply unit (16) and is configured to receive said
organized group of lids (13).

Apparatus as in any claim hereinbefore, character-
ized in that, before the pick-up zone (14), said sup-
ply unit (16) is provided with a blocking device (33)
to block the advance of said lids (13).

Apparatus as in any claim hereinbefore, character-
ized in that the multiple pick-up device (29) com-
prises a positioning slider (42) mounted cantilevered
and able to slide transversely with respect to said
direction of advance (D) defined by the supply unit
(16) and configured to move the gripping heads (30)
in a direction transverse to said direction of advance
(D).

Apparatus as in claim 12, characterized in that said
gripping heads (30) are installed on the positioning
slider (42), facing downward, in order to pick up the
lids (13) and dispose them to close the containers
(12).

Apparatus as in claim 12 or 13, characterized in
that the positioning slider (42) is mounted sliding on
a bridge structure (44) by means of corresponding
linear guides (45) transverse to the direction of ad-
vance (D), in that a mechanical actuator (46) is pro-
vided directly connected to the positioning slider (42)
and configured for the selective movement of the
positioning slider (42), and in that an actuator (43)
is provided configured to selectively move said grip-
ping heads, by lowering them and lifting them, in a
substantially vertical direction (G), so as to pick up,
support and position the lids (13) during the closing
steps of the containers (12).

Method to transport lids (13) for containers (12) com-
prising:

- supplying said lids by means of a unit (16) for
supplying lids (13) in a direction of advance (D),
- transporting said lids (13) from the unit (16) for
supplying lids (13) toward a subsequent operat-
ing station (40), providing at least to simultane-
ously pick up an organized group of lids (13)
aligned in a direction of advance (D) defined by
the supply unit (16), using a plurality of gripping
heads (30) in a position in a pick-up zone (14),
and to deliver said lids (13) to a position at said
subsequent operating station (40),

characterized in that it provides:

-to move the lids (13) in a direction of movement
(S) transverse to the direction of advance (D)
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from said pick-up zone (14) to housing seatings
(19) of a multiple positioning device (18), each
of the housing seatings (19) receiving inside it
and housing individually a corresponding one of
said lids (13), so that said lids (13) are both
aligned in a direction (P) parallel to the direction
of advance (D), and also aligned with the grip-
ping heads (30), said housing seatings (19) be-
ing aligned with the gripping heads (30) in the
position in the pick-up zone (14), wherein said
lids (13) are inserted into the corresponding
housing seatings (19) in an insertion path tan-
gential to said housing seatings (19), parallel to
a common or parallel lying plane between the
pick-up zone (14) and the multiple positioning
device (18).
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