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Packaging Apparatus

TECHNICAL FIELD

[001] The present invention generally relates to a packaging apparatus and

more particularly relates to a packaging apparatus for packaging items, objects or

articles.
BACKGROUND
[002] In the recent years, there has been a many-fold increase in the

trend of grouping large number of items such as e.g. food items, including
liquid foods, home essentials, stationary items, beverage containers, and the
like, in (secondary) packages, for various purposes such as to enable bulk
selling, easy transportation, handling, and the like.

[003] Generally, the packaging of articles such as e.g. beverage
containers inside so called secondary packages involves multiple steps
including receiving incoming beverage containers from one or more in-feeds,
picking up, releasing and dropping the beverage containers within the
packages and then closing the packages.

[004] Accordingly, numerous attempts have been made to develop
improved systems for picking up articles such as beverage containers from a
conveyor system and depositing them within a secondary package, such as
e.g. a corrugated cardboard box, with high speed and accuracy.

[005] Conventionally, this task of moving articles from an article feed
conveyor into open receptacles, such as for example cardboard boxes, is
achieved by means of effectors and/or manipulators, which may also take the
form of robots or automatons. One such robotic arm is disclosed in US Patent
No. 5,060,455 (“Robotic Case Packaging System and Method”), the contents
of which are hereby incorporated by reference. Further, some high-speed
robotic arms as one disclosed in US Patent No. 4,976,582 are also utilized.
[006] However, such conventional robotic transfer mechanisms are often
not able to accommodate high speed handling because of the use of multiple
feed lines: one supplying the e.g. beverage containers and another supplying

open packages.
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[007] Furthermore, transfer mechanisms must be adjusted to manage a
"pitch" between individual articles, article groupings and/or packages. Pitch is
generally defined as a central distance between two consecutive articles or
items, whatever the items are. Currently, this pitch is set and monitored by
using multi-axes robots capable of line-tracking the articles, items or (box-
shaped) packages. The loading follows a pre-determined grouping of articles
to be packed, corresponding to a certain number of units of articles or
products per packages (e.g. box). Further, some variable-pitch pick and place
devices have been developed, such as the device disclosed in US Patent No.
5,290,134, to provide the capability of simultaneous pick-up and deposit even
where the pitch of one feed may differ from that of another feed. However,
such in-line tracking and variable pick-up mechanisms adjustment requires a
lot of calculations and analysis, and within a constant changing environment,
it is a considerable challenge.

[008] Additionally, the currently known systems are accommodated to
transfer a predetermined group of articles having a predetermined fixed
shape, configuration, size, or number in a fixed size package. If however,
there is a need to switch to a different configuration, package size or other,
these robotic arms and other currently known machines require a manual
adjustment. During this manual change over period, which can be thirty
minutes or more, a machine cannot be used (known as “down time”), which is
an expensive delay in any plant.

[009] Accordingly, as can be understood from the foregoing discussion,
none of the existing solutions completely provide the flexibility of using a same
packaging machine to handle varying configurations, shapes and pitches
during an intermittent or continuous packaging operation of articles in a
(secondary) package. Thus, in the context of the above, an improved
packaging apparatus is desired which, while being cost effective and easy to
implement, allows to carry out packaging even with varying pitches, shapes,
sizes, arrangements, and the like without needing interchanging elements and

components.

SUMMARY
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In one aspect of the invention, a packaging apparatus is provided for picking up a set
of articles, such as e.g. beverage containers, from a first conveying line and
releasing the articles into a package at a second conveying line, simultaneously. The
packaging apparatus includes a central packaging frame extending between a first
conveying line at a first end and a second conveying line at a second end. The
central packaging frame includes a pair of transversally directed spaced apart
generally parallel central tracks, namely a first central track and a second central
track. Each of the central tracks includes a top rail connected to a bottom rail through
a central body portion. The central packaging frame further includes a plurality of
pairs of outer rails, one configured at each end of each of the pair of central tracks.
Each of the outer rails is adapted to move up and down so as to optionally connect
to one of the top rails and/or the bottom rails of the central track and define
respectively a top path and a bottom path there through. The packaging apparatus
further includes a plurality of support means extending longitudinally between the
spaced apart central tracks. Each of the support means includes one or more gripper
sets having a plurality of gripping heads arranged in a predetermined configuration,
movingly supported thereon. Furthermore, the packaging apparatus includes a
vertical movement mechanism for enabling a vertically upward and/or a downward
movement of each of the outer rails independently between a top position and a
bottom position. The packaging apparatus additionally includes a horizontal
movement mechanism for moving each of the support means along at least one of
the top and/or bottom path between the first end and the second end. In operation
the upward and/or the downward movement of each of the outer rails and the
horizontal movement of each of the support means is synchronized in such a way
that the gripper sets on at least one of the support means is adapted to pick up a set
of articles, such as e.g. beverage containers, from the first conveying line at the first
end, and the gripper sets on at least one other support means is adapted to release
already picked up beverage containers into a secondary package at the second
conveying line at the second end, simultaneously.

[0010] Potentially, the support means include one or more support rails

extending longitudinally and generally perpendicularly between the first

central track and the second central track and is configured to carry one or

more gripper sets thereupon.
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[0011]  Further potentially, the horizontal movement mechanism includes
one or more pairs of support movers engaging each of the support means at
its opposite ends and movingly configured onto the pair of central tracks and
the corresponding connected outer rails.

[0012] Furthermore potentially, each of the support rails include a
combination of one or more parallel rails, each adapted to hold a row of
gripper heads of the one or more gripper sets.

[0013] Yet further potentially, the packaging apparatus includes a gripper
moving mechanism for longitudinally moving the one or more gripper sets
and/or gripper heads towards and/or away from each other, onto the
corresponding support rails.

[0014] Possibly, the gripper moving mechanism includes a plurality of
gripping movers movingly configured onto the support means, each of the
gripping movers adapted to movingly engage one of the gripping head
therewith.

[0015] Generally, the vertical movement mechanism includes a rail
moving slot at each end of the pair of central tracks throughout its central
body portion such that the corresponding outer rail is slidably movable there
through between its top position and the bottom position.

[0016] In an embodiment, as illustrated in FIG 7, the vertical movement
mechanism may comprise a vertical transportation unit 701, for example a
belt, at each end of the pair of central tracks, onto which one or preferably
more corresponding outer rails 268 are fixed. The vertical movement of these
vertical transportation units results in a vertical movement of the one or more
corresponding outer rails. Preferably, the vertical transportation units are
closed loop units, for example a rotary belt, enabling a continuous vertical
rotary movement of the one or more corresponding outer rails at each end of
the pair of central tracks, and thereby enabling continuous motion of the
support means 212.

[0017] Optionally, each of the plurality of support rails is movable in a
widthwise direction and each of the gripping heads is movable within a length
wise direction such that the gripper set having a desired configuration of the

gripping heads may be achieved.
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[0018] Further optionally, each gripper-set of the plurality of gripper sets
has a varying pitch adjustable on the basis of one or more factors selected
from, but not limited to, difference in speed of conveying lines, difference
between pitch of packages, arrangement of articles, and the like.

[0019] Possibly, in the case of the articles being beverage containers, the
gripping head may include a gripper body extending towards a downwardly
protruding beverage container head adapted to selectively perform an
operation selected from pick up and/or release operation. In such case, the
gripping head may be an electric tulip gripper, optionally equipped with built-in
sensors such as for example a closure sensor and/or a container presence

sensor.

[0020] Optionally, in the case of the articles being beverage containers

(Cans or Bottles), each of the gripping heads may include a container

orienting mechanism adapted to orient the beverage container in a desired

orientation and possibly being capable of spinning the container through >
360°.

[0021]  Further optionally, in the case of the articles being beverage

containers, the container orienting mechanism may be selected from one or

more of, but not limited to, any suitable conventional rotating mechanism such
as a rotational servo, stepper or permanent magnet motor. The motor may

further more be integrated into the body of the gripping mover such that a

compact, light weight assembily is realized.

[0022] In a preferred embodiment, article rotation to spin or otherwise
rotate the article may be realized via a motor mounted within and fully
integrated with the body of the gripping mover, preferably with angular
position sensing encoder. Further more, spin or rotation is powered and
controlled by wireless, contactless inductive power supply/s and controlled
also by the wireless machine automation. The system including
appropriate wireless feedback sensing likewise via a two-way wireless
machine automation and control system, powered by a slide power supply
or contactless, wireless inductive power supply system/s, all of which
enable untethered freedom of far ranging yet controlled motion and
operation. The motor may be a stepper, permanent magnet, servo motor

-5-
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or the like suitably powerful and controllable for the duty and small enough
to fit.

[0023] In a preferred embodiment, the gripping head is an electrically
activated tulip optionally complete with container presence and container
closure presence sensing along with optional solenoid activation sensing.
The electric tulip is realized via the said wireless machine control and
either the slide power supply or contactless, wireless power supply, all of
which enable untethered freedom of far ranging yet controlled motion and
operation.

[0024] Generally, the first conveying line may be an output line of an article

manufacturing unit having one or more means for grouping and/or arranging

the articles in a predetermined configuration.

[0025] Further, the second conveying line may be an output line of a

package forming unit.

[0026] Possibly, the package is an already formed top open box having

one or more side flaps for facilitating a closure thereof.

[0027] Further possibly, the package is formed of a foldable blank of a

material selected from one or more of, but not limited to, carton paper board,

corrugated paper board, thermoplastic, hybrid material, laminated board and
the like.

[0028] The packaging apparatus of the present invention may be provided

with a guiding unit for facilitating the release of the articles in the package

such that closure of the package is prevented during the release operation.

The guiding unit includes an overhead frame formed of at least two spaced

apart generally parallel longitudinal tracks and at least two spaced apart

generally parallel transverse tracks. Each of the longitudinal tracks is
horizontally movable towards and away from each other using a track
movement mechanism. The guiding unit further includes one or more pairs of
generally opposite movable guiding means configured onto the parallel
longitudinal tracks. Each of the guiding means is of predetermined shape
adapted to conform to at least an inner side wall or corner of the package
such that when in contact with the side-wall, a closure of a side-flap
extending there-through is prevented. In operation, when the gripper set is

performing the release operation, an upward and/or downward movement of

-6 -
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the overhead frame in the vertical direction and the movement of each of the
guiding unit in horizontal direction is optimized in such a way that the each of
the pair of guiding means is adapted to receive one of the gripper set there
through within the package. Further, the pair of guiding means conforms to
the inner sidewalls of package thereby keeping the package in an opened
state during the release operation.

[0029] Potentially, the guiding unit includes a plurality of guiding movers

movingly configured onto the longitudinal tracks, each of the guiding movers

adapted to movingly engage one of the guiding means on the longitudinal
rails.

[0030] Possibly, the packaging apparatus further includes a control unit for
optimizing the movement of the outer rails and/or support means and/or
gripper sets and operation of other components and elements of the
apparatus.

[0031]  Further possibly, the control unit includes one or more sensors, one
or more input units, a processor unit and an output unit.

[0032] Possibly, the track movement mechanism includes one of more

pairs of engaging members, each pair of the engaging members adapted to

engage one of the longitudinal tracks at its opposite ends.

[0033] Further possibly, the track movement mechanism includes a

plurality of track movers movingly configured onto the transversal tracks, each

of the track movers adapted to movingly engage one of the engaging
members thereupon, thereby enabling a horizontal movement of the
longitudinal rails along the transverse rails.

[0034] Possibly, the packaging apparatus includes a first powering means

for enabling a vertical movement of the one or more outer rails, wherein the

said first powering means is selected from one or more of, but not limited to,
linear motors, servo motors and synchronic and/or asynchronic motor drives.

[0035] Further possibly, the packaging apparatus includes a second

powering means for powering the plurality of movers including gripping

movers, support movers, guiding movers, and the track movers wherein the
second powering means is selected from one or more of, but not limited to,

linear motors, servo motors and synchronic and/or asynchronic motor drives.
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[0036] Generally, the first powering means may be same as the second
powering means and is selected as a linear motor or any other type of
independent motion controlled driving means. In the case of the linear motor
using the sliders as rotors and the corresponding tracks as stator thereof.
[0037] In a particular embodiment of the present invention, as illustrated in
FIG. 7, with regards to the horizontal movement mechanism of the support
means, the second powering mechanism may comprise motors 702,
preferably geared motors. These motors may be preferably configured onto
the support means 212 and wirelessly powered, and more preferably
wirelessly controlled as well, in order to enable a continuous independent
movement of each support means driven by respective motors configured at
its opposite ends.

[0038] Alternatively, the horizontal movement mechanism of the support
means may be powered by a pushing or pulling driving mechanism engaging
onto the support means enabling pulling or pushing the support means
horizontally from an outer rail over a central rail towards another outer rail.
Such pulling or pushing driving mechanism may be for example a motion
controlle integrated linear thrusters based mechanism, a rack and pinion
mechanism or a drive roller/s and position sensing mechanism.

[0039] In an embodiment of the present invention, the gripper sets and/or
the gripping heads may be wirelessly powered, for example via sliding
contacts on the gripping movers, or preferably contactless powered, for
example by providing inductive power to the gripping movers. Further, the
gripper sets and/or the gripping heads may be wirelessly controlled, including
but not limited to short range wireless, such as Bluetooth, Infrared,
Microwave, or narrow through broad band telecommunication, WLAN,
protocols and the like, preferably in combination with wirelessly powering.
Wireless automation and control and wireless power supplies to realize
synchronized, highly flexible, large range picking and dropping operations,
even while the articles are in transit.

[0040] In yet another aspect of the invention, a method of packaging a
plurality of articles from a first conveying line in a package at a second
conveying line, is disclosed. The method includes receiving a continuous or
intermittent supply of articles, such as e.g. already filled beverage containers,

-8-
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at a first conveying line. The method further includes grouping the articles at
the first conveying line in a predetermined configuration and/or arrangement.
Furthermore, the method includes receiving a continuous supply of packages
at a second conveying line. The method further includes optimizing a vertical
movement of each of the outer rails and the horizontal movement of each of
the support means through the top and/or the bottom path such that the
gripper sets on the at least one of the support means is adapted to pick up a
set of articles from the first conveying line, while the gripper set on at least
one other support means is adapted to release the already picked up
beverage containers into one of the packages at the second conveying line,
simultaneously.

[0041] Further, the method includes an optional step of optimizing the
movement of guiding means so as to keep the package open during the
article release operation.

[0042] Possibly, the optimization of the movement of the outer rails, the
support means, the gripper sets and the guiding means is performed by a
control unit on the basis of an input from a user and/or input from one or more
Sensors.

[0043] Other aspects, features and advantages of the subject matter
disclosed herein will be apparent from the description, the drawings, and the

claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] FIG. 1 llustrates schematic diagram representing a packaging
apparatus, in accordance with a preferred embodiment of the present

invention;

[0045] FIG. 2a illustrates a front view diagram representing a packaging
apparatus configured between a first conveying line and a second conveying

line, in accordance with an embodiment of the present invention;

[0046] FIG. 2b illustrates a schematic diagram representing a packaging

apparatus, in accordance with an embodiment of the present invention;

-9._
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[0047] FIG. 3 illustrates an exemplary gripper set, in accordance with a
preferred embodiment of the present invention;

[0048] FIG. 4a illustrates an exemplary support means, in accordance with an

embodiment of the present invention;

[0049] FIG. 4b illustrates an exemplary support means, in accordance with

another embodiment of the present invention;

[0050] FIG. 5a, 5b, 5¢, 5d illustrates an exemplary guiding unit, in accordance
with a preferred embodiment of the present invention;

[0051] FIG. 6a, 6b, 6¢ illustrates an exemplary packaging of a supply of
beverage containers using the apparatus of the present invention.

[0052] Fig. 7 represents a packaging apparatus, in accordance with a
preferred embodiment of the present invention.

DETAILED DESCRIPTION

[0053] Specific structural and functional details disclosed herein are not to be
interpreted as limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to variously employ the
present invention in virtually any appropriately detailed structure. It is to be
understood that each specific portion includes all technical equivalents that

operate in a similar manner to accomplish a similar purpose.

[0054] The present application discloses a packaging apparatus, for
packaging a supply of articles such as e.g. already filled beverage containers
(PET, HDPE, Aluminum Glass: Cans and Bottles) enclosing liquids such as
cold drinks, beer, wines, mineral water etc., received statically or dynamically
at one or more generally parallel first conveying line/s, dynamically into a
supply of secondary packages received statically or dynamically at a second
conveying line. The packaging apparatus while being efficient, is able to
accommodate speed differences between the first and second conveying
lines, while releasing a variable or predetermined configuration of articles at

- 10 -
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the first conveying line in a range of format groupings (rows & columns) of the
packages at the second conveying line, without requiring any changes in the
functional elements of the packaging apparatus. While the (secondary)
package within the current disclosure is generally described in the context of
holding beverage bottles, it should be understood that the embodiments of the
present invention may be applied in combination with various types of
packaged goods irrespective of size, shape and materials. It must also be
noted that, as used in this specification and the appended claims, the singular

forms “a,” “an” and “the” include plural referents unless the context clearly
dictates otherwise. Thus, for example, the term “an opening” is intended to
mean a single opening or a combination of openings, “a sidewall” is intended

to mean one or more sidewalls, or a combination thereof.

[0055] . As illustrated in FIG. 1, the present invention provides a packaging

apparatus 100 for packaging a supply of articles such as beverage containers
(not shown) statically or dynamically received at one or more, generally
parallel first conveying line/s, within a supply of secondary packages (not
shown) received at a second conveying line. The packaging apparatus 100
includes a central packaging frame 110 extending between the one or more
first conveying line/s at a first end Ef and the second conveying line at a
second end Es. The central packaging frame 110 includes a pair of
transversally directed spaced apart generally parallel central tracks 160. Each
of the central tracks 160 include a transversally directed top rail 162 extending
vertically away from a transversally directed bottom rail 164 through a central
body portion 166. The central packaging frame 110 further includes a pair of
outer rails 168a, 168b, positioned besides each of the pair of central tracks
160. A first outer rail 168a is positioned towards a first end Erand the second
outer rail 168b is positioned towards a second end Es, and adapted to move
vertically upwards and downward so as to optionally connect to one of the top
rails 162 and/or the bottom rails 164 of each of the central tracks 160 and as
such define respectively a top path and a bottom path. The packaging
apparatus 100 further includes one or more support means 112, generally
perpendicular to the central tracks 160, and extending longitudinally there
between. The one or more support means 112 are adapted to move

-11 -
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horizontally onto the packaging frame 110 between the first end Ef at the first
conveying line and the second end Eg towards the second conveying line. The
packaging apparatus 100 further includes a plurality of gripper sets 120
movingly supported onto the support means 112 such that at least one of the
gripper sets 120 is supported onto each of the support means 112. The
gripper sets 120 include a plurality of individual gripping heads 122 arranged
in a predetermined configuration and movingly supported onto the support
means 112. The packaging apparatus 100 further includes a vertical
movement mechanism (not shown) for moving the outer rails 168 in a
vertically upward and/or downward direction, and a horizontal movement
mechanism (not shown) for horizontally moving the support means 112
between the first end Er and the second end Es, Further, each of the gripper
sets 120 is adapted to perform an operation selected from static or dynamic
(while the articles are in transit) pickup operation for picking up the articles
from the one or more first conveying line/s and/or static or dynamic (while the
packages are in transit) release operation for releasing the already picked up
articles within one of the secondary packages at the second conveying line. In
operation, the vertical movement of the outer rails 168, and the horizontal
movement of the plurality of the support means 112, and therefore the gripper
sets 120 between the first end Er and the second end Esg, is synchronized in
such a way that the gripper sets 120 on at least one of the support means 112
is adapted to pick up a set of articles from the first one or more conveying
line/s and another gripper set 120 on at least one other support means 112 is
adapted to release an already picked up set of articles into one of the
packages at the second conveying line, simultaneously.

[0056] Figs. 2a and 2b illustrate an exemplary packaging apparatus 200

adapted to dynamically pick up beverage containers 290 of a given or
random pitch from one or more first conveying line/s 202 and dynamically
releasing in a package 250 in the required collation of rows and columns
forming the format, at a second conveying line 204 carrying a feed of already
formed top and/or side opened packages 250. In another embodiment, the
plurality of beverage containers 290 at the first conveying line 202 includes a
grouping means (not shown) for grouping the beverage containers 290 in a

-12-
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predetermined arrangement. The grouping means may include any
conventional grouping mechanism suitable for grouping and arranging the
beverage containers at an out-feed of a conveying line. Alternatively, the
beverage containers (or articles) may be randomly supplied in pressureless
single file via one or more generally parallel infeed conveyors and upon being
dynamically picked up are re-pitched and collated into the desired package
formats (rows & columns) and the so grouped formats further re-pitched and
dynamically delivered into/onto the secondary packaging at the second

conveying line.

[0057] As disclosed earlier and with reference to Fig. 2a, the packaging

apparatus 200 includes a central packaging frame 210 extending between the
first conveying line 202 at a first end EF and a second conveying line 204 at a
second end Es. The central packaging frame 210 includes a pair of
transversally directed spaced apart generally parallel central tracks 260,
including a first central track 260a and a second central track 260b. Each of
the central tracks 260a, 260b include a transversally directed top rail 262a,
262b respectively extending vertically away from a corresponding
transversally directed bottom rail 264a, 264b through a central body portion
266a, 266b respectively.

[0058] The central packaging frame 210 further includes a plurality of pairs of

outer rails 268, each positioned along with each of the pair of central tracks
260a, 260b. The pair of outer rails 268 includes a first outer rail 268a
positioned towards the first end ErF and a second outer rail 268b positioned
towards the second end Es, each adapted to move vertically upwards and
downward so as to optionally connect to one of the top rails 262a, 262b of the
pair of central tracks 260a, 260b respectively, and/or to the bottom rails 264a,
264b of the central tracks 260a, 260b respectively, and defines a top path T
and a bottom path B there through.

[0059] In preferred embodiments, the vertically upward and/or downward

movement of the each of the plurality of outer rails 268 is obtained by utilizing

a vertical movement mechanism. In some instances, the vertical movement

- 13-
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mechanism includes a rail receiving slot 282a and 282b at each the pair of
central tracks 260 throughout its corresponding body portion 266. The
receiving slots 282a, 282b are configured to receive the corresponding outer
rails 268a, 268b and adapted to move up and down between a top position Ot
and a bottom position Og such that when engaged with the top rail 262, the
top path T is formed and when engaged with the bottom rail 264, the bottom
path B is formed. In other embodiments, of the present invention, any suitable
and conventionally known vertical movement mechanism may be utilized for
the selective movement of each of the outer rails 268 between the top position

O+ and the bottom position Og.

[0060] The packaging apparatus 200 further includes a pair of generally

longitudinal outer support platforms 285, including a first support platform
285a at the first end Ef and a second support platform 285b at the second
end Es configured generally perpendicularly to the central packaging frame
210. Each of the outer support platforms 285a, 285b is a support body
positioned at a height H from a ground level sufficient to perform the pickup
and/or the release operation. Further, each of the outer support platforms
285a, 285b is adapted to support the corresponding outer rails 268 at its
bottom position Og such that while performing pickup and/or release
operation, the outer rail 268 does not go beyond its bottom position Og due to
inertia of the downward movement and is kept at a desired distance away
from the corresponding conveying lines 202, 204.

[0061] The packaging apparatus 200 further includes one or more support

means 212, extending longitudinally between the pair of central tracks 260a,
and 260b. The one or more support means 212 are adapted to move
horizontally between the first end Ef at the first conveying line 202 and the
second end Eg towards the second conveying line 204 through the top path T
and/or the bottom path B formed at the central packaging frame 210 due to
vertically upward and/or downward movement of the outer rails 268.

[0062] In an embodiment of the present invention as illustrated in Fig. 4a,

the support means 212 may be in form of a support rail 212, comprising a
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generally linear rail adapted to be movingly connected to the central
packaging frame 210 at each of the parallel central tracks 260a, 260b.

[0063] The packaging apparatus 200 further includes a horizontal

movement mechanism 275 (Fig. 2b) for horizontally moving each of the
support means 212 along the central packaging frame 210 between the
first end Ef and the second end Es. In a preferred embodiment, the
horizontal movement mechanism 275 includes a pair of support movers
214 (Fig. 2b), each configured at an opposite end of the supporting rail
212. Further, each of the support movers 214 is movingly connected to
one of the central tracks 260 such that movement of the pair of support
movers 214 allow the possibility of moving the corresponding support rail
212 horizontally across the central packaging frame 210 between the first
end Er and the second end Eg,

[0064] Further, each of the supporting rails 214 is movable towards and

away from each other in a widthwise direction Wp along the central
packaging frame 210 using the horizontal movement mechanism 275.

[0065] The packaging apparatus 200 further includes a plurality of gripper

sets 220 movingly supported onto the support means 212 such that at
least one of the gripper sets 220 is supported onto each of the support
means 212, adapted to perform a pickup and/or release operations for the
articles, e.g. beverage containers (Cans, Bottles) 290, during the
packaging thereof.

[0066] The gripper sets 220 include a plurality of individual gripping heads

222 movingly supported and individually controlled onto the support means
212. In the case of the articles being a beverage bottle, the gripping head
222 is generally a bottle picker and/or releasing component. In a preferred
embodiment, as illustrated in Fig. 3, the gripper head 222 includes a
gripper body 224 extending towards a downwardly protruding beverage
container head 226 adapted to selectively perform an operation selected
from pick up and release operation. The beverage head 226 is of a shape
and/or size and/or dimension complementary to the shape, size, and
dimension of the beverage container 290 and/or a contact portion thereof
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so as to enable the possibility of performing the pick-up and/or release
operation.

[0067] In some instances, the gripping head 222 includes one or more
expandable membranes (not shown) configured onto an inner portion
thereof, and adapted to be either pneumatically or electrically activated to
be in contact with the beverage container such that when membrane is
expanded by the said activation influence, the neck portion of the
beverage container 290 gets locked within the beverage container head
226 thereby facilitating a picking thereof. Further, when the membrane is
contracted back, the beverage head 226 releases the already picked up

beverage container(s) 290 into the package 250.

[0068] Further in some instances, the gripping head 222 includes an
integrated container orienting mechanism 223 adapted to rotate the bottles
or containers, picked up, in a desired orientation before dropping these
onto the second conveying line 204,. The mechanism may optionally spin
the containers at controlled angular velocity while in transit. The container
orienting mechanism 223 may be selected from one or more of, but not
limited to, any suitable conventional rotating mechanism such as a
rotational servo, stepper, permanent magnet, dc or ac motor, and the like

and incorporate an encoder or other angular position sensing device.

[0069] In other embodiments, the gripping head may be selected from any
conventionally mechanism known in the art and suitable for picking and/or
releasing articles such as the beverage containers 290.

[0070] In some preferred embodiments as illustrated in Fig. 4b, the support
means 212 includes a combination of one or more parallel rails 212a,
212b, each adapted to hold a row of gripper heads 222 of the one or more
gripper sets 220 such that each of the gripping heads 222 is individually
movable along the corresponding support rail 212a, 212b, using one or
more gripper movement mechanism. In some instances, the gripper
movement mechanism includes a plurality of gripping movers 274

movingly configured onto each of the support rails 212a, 212b such that
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each of the gripping movers 274 is adapted to movingly engage one of the
gripping head 222 therewith, and powered by a powering means selected
from one or more of but not limited to a linear motor, serve motor, gear
based transmission, and the like. In a preferred embodiment, the powering
means is a linear motor. In such an embodiment, the linear motor is a
generally moving magnet type of motor conventionally known in the art. In
one such instance, the linear motor utilizes the corresponding support rail
212 as a stator and each of the corresponding gripping mover 274 as a
rotor thereof. Further in such embodiments, the predetermined
arrangement of the gripping heads 222 within each of the gripper sets 220
may be changed dynamically in accordance with a desired arrangement of
gripping heads 220. Moreover, in such an embodiment, the rails 212 may
be moved widthwise, and the gripping heads 222 may be moved in a
lengthwise direction such that number of gripping heads 222 within one or

more of the gripper sets 220 may be changed dynamically.

[0071]  Alternatively, in some embodiments, each of the gripping heads 222

is stationary to the corresponding gripper set 220, which in turn is itself
movable along a single support rail 212 using the one or more gripper
moving mechanism. In such instances, the gripper moving mechanism
includes a plurality of gripping movers 274 movingly configured onto the
support rails 212 such that each of the gripping movers 274 is adapted to
movingly engage one of the gripper set 220 therewith, and powered by a
powering means selected from one or more of but not limited to a linear
motor, serve motor, gear based transmission, and the like. The working of
the linear motor is same as discussed already. Further in such
embodiments, the predetermined arrangement of the gripping heads 222
within each of the gripper sets 220 may be changed dynamically only in a
widthwise direction by moving the support rails 212 widthwise.

[0072] In an embodiment of the present invention, as illustrated in Figs. 5a,

5b, 5¢, the packaging apparatus 200 further includes a guiding unit 300 for
facilitating the release of the already picked beverage containers 290
within the package 250 such that a closure of the package 250 is avoided
during the release operation. Further, such a guiding unit 300 is adapted to
guide the operation of the releasing the containers 290 within the package
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250 with a funnel effect, so as to avoid any contact between the containers
290 and sidewalls 252 of the package 250 such that any damage or
scratch to the package 250 and/or beverage containers 290 during the
release operation is avoided. The guiding unit 300 includes an overhead
frame 310 formed of at least two spaced apart generally parallel
longitudinal rails 312 including a first longitudinal rail 312a, and a second
longitudinal rail 312b connecting and extending between two or more
spaced apart generally parallel transverse rails 314 including a first
transverse rail 314a, and a second transverse rail 314b. Each of the
longitudinal rails 312a, and 312b is movable in a horizontal direction
towards and away from each other using one or more guiding rail

movement mechanism 320 (Fig. 5b).

[0073] The guiding rail movement mechanism 320 is generally a

mechanism allowing the possibility of movement of longitudinal rails 312 of
the overhead frame 310 along the transverse rails 314. In a preferred
embodiment, the guiding rail movement mechanism 320 includes one or
more pairs of engaging members 322 comprising a first engaging member
322a, and a second engaging member 322b, each pair of the engaging
members 322 adapted to engage one of the longitudinal rails 312 at its

opposite ends.

[0074] Further, the guiding raill movement mechanism 320 includes a

plurality of engaging movers 324 (Fig. 5b) movingly connected to the
transverse rails 314. Each of the engaging movers 324 is adapted to
movingly engage one of the engaging member 322 such that a horizontal
movement of each of the pair of engaging member 322 along the
corresponding transverse rails 314 is made possible thereby enabling a
movement of longitudinal rails 312 in a direction towards and away from

each other.

[0075] The guiding rail movement mechanism 320 furthermore includes a

powering means (not shown) for powering the horizontal movement of
each of the plurality of engaging movers 324. In a preferred embodiment,
the powering means is a linear servo motor that utilizes the transverse rails

314 as stator and each of the guiding movers 324 as a rotor thereof.
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[0076] The guiding unit 300 further includes one or more pair of parallel

guiding means 330 (Fig. 5b), including a first guiding means 330a, and a
second guiding means 330b movably connected to the parallel longitudinal
rails 312a and 312b through a plurality of guiding movers 334. Each of the
opposite pair of guiding means 330 is adapted to be received within the
package 350 such that each of the guiding means 330a, 330b conforms to
at least one an inner side wall / corner of the package 250 such that when
in contact with the side-wall it avoids a closure of a side-flap extending
there-through, the package 250 to be shaped there-between the
longitudinal rails 312. The guiding unit 300 further includes one or more
powering means (not shown) for powering the movement of each of the
plurality of guiding movers 334 and therefore the independently movable
guiding means 330 across the longitudinal rails 312.

[0077] The packaging apparatus 200 further includes a first powering

means (not shown) for enabling a vertical movement of the one or more
pair of outer rails 268, including the central tracks 260, and various sub-
components thereof. In a preferred embodiment, the first powering means
is a linear servo motor adapted to move each of the outer rails 268 at a
first predetermined pitch for facilitating a continuous operation of each of
the component of the packaging apparatus 200 such that the support
means 212 is continuously movable between the first end Ef and the
second end Es through one of the top path T and/or bottom path B.
However, in other embodiments, the first powering means is a linear servo
motor adapted to move each of the outer rails 268 at a dynamically
adjustable variable pitch for facilitating an intermittent or continuous
operation of each of the components of the packaging apparatus 200.

[0078]  Further, the packaging apparatus 200 includes a second powering

means (not shown) for enabling a movement of each of the movers
including, the support movers 214, the gripping movers 274, the engaging
movers 324, the guiding movers 334, independently along the
corresponding central packaging frame 210, the support rails 212, the
transverse rails 314, and the longitudinal rails 312 respectively. In a

preferred embodiment, the first powering means is linear servo motor. In
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such an embodiment, the linear motor is a generally moving magnet type

of motor conventionally known in the art.

[0079] In other embodiments, the movers 214, 274, 324, 334 are utilized

as stator whereas the rails are utlized as the rotors. In such an
embodiment, each of the movers 214, 274, 324, 334 includes built in coils
and each of the corresponding tracks include a plurality of magnets
configured thereon in a longitudinal direction such that the movers 214,
274, 324, 334 are able to come into an electromagnetic interaction
thereby enabling a movement thereof.

[0080] The packaging apparatus 200 may further include one or more

control units (not shown) for managing the operations thereof, and
particularly for managing the working of each of the outer rails 268, the first
powering means and/or the second powering means to optimize the
movement of the support rails 214, gripping heads 222, guiding unit 320
and all other components of the packaging apparatus 200. The optimized
set of movement sequence is determined by the control unit in accordance
to the factors such as including but not limiting to pitch of gripper sets 220,
pitch difference between the conveying lines 202, 204, speed of each of
the conveying lines 202, 204, predetermined arrangement of the gripping
heads 222 within the gripper set 220, and the like.

[0081] In some embodiments, the control unit may include a input unit for

receiving the predetermined arrangement of beverage containers 290 to
be formed and received within the secondary package 250. Further, the
control unit may include a plurality of sensors for tracking the parameters
such as for example, position of the package arrangement of beverage
containers 290 and the like. The control unit may further include a
processor unit for processing the data captured by the input unit on the
basis of predetermined logics and/or rules for facilitating the movement of
the plurality of movers 214, 274, 324, 334 of the packaging apparatus 200.
The control unit may further include an instruction unit that delivers the
instructions to various components such as various powering means,
linear motors, motors, driving units, or the like, to facilitate a desired and
smooth operation.
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[0082] In some embodiments, the control unit may be provided as a

computer program product, such as may include a computer-readable
storage medium or a non-transitory machine-readable medium maintaining
instructions interpretable by a computer or other electronic device, such as

to perform one or more processes.

[0083] FIG. 2 schematically shows the arrangement of the basic components

of the packaging apparatus 200 of the present invention. However, in the
construction of commercial functional units, secondary components such as
couplers, connectors, support structures and other functional components
known to one of skill in the field of packaging apparatuses, may be
incorporated within the packaging apparatus 200. Accordingly, it is to be
contemplated that the packaging apparatus 200 may be configured to be used
for any kind of (secondary) package of any possible shape as deems possible
without deviating from the scope of the current invention.

[0084] In a preferred embodiment, the package generally represented by the

numeral 250, may be formed from a recyclable material selected from one or
more of but not limited to any desired material such as including all kind of
papers, fiberboard, corrugated board, laminated board, hybrid material, or any
combinations thereof. Further, the shape and size, including the diameter and
height of the package 250 may be varied depending on the design constraints
and requirements for its application. For example, within the instances when
the 250 is adapted to house twelve containers in one layer in a 3x4
arrangement the carton is dimension accordingly. Further, in other instances,
the carton may be sized and shaped to hold containers of a different or same
quantity in a single layer, more than one layer, and/or in different row/column
arrangements (e.g., 1x6, 3x6, 2x6, 4x6, 2x3x4, 2x6x2, 2x9, 3x5, 3x5x2,
etc.). Further, in yet other instances, the packages 250 may be formed in

various possible symmetrical as well as asymmetrical shapes.

[0085] In some embodiments, the packaging apparatus 200 is positioned onto

an overlying manipulator adapted to move upward and/or downward between

the first and second conveying lines 202, 204. In yet other embodiments, the
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packaging apparatus 200 may be positioned within in any possible direction
generally perpendicularly in the instances where the first conveying line 202 is
generally parallel to the second conveying line 204, or otherwise generally in a
direction of flow of the process of packaging in the instances where a point of
pick-up of beverage containers 290 is generally in line with a point of drop-
down within the secondary packages 250 at the second conveying line 204. In
yet other embodiments, the packaging apparatus 200 may be positioned in
any possible configuration in accordance with the design constraints of the
conveying lines 202, 204.

[0086] In a preferred embodiment of the present invention as illustrated in Fig.

5d, one pairs of guiding means 234, each having a generally L shaped
adapted to support two adjacent walls of the secondary package 250.
However, in other embodiments, any number of pair of guiding means 234,
may be used in accordance to the shape of the package 250.

[0087] While as may be understood from the above method, transfer of

support means 212 through the top path T and/or the bottom path B is
possible in many ways due to vertical movement of outer rails 268 in different
permutation and combinations, an exemplary method flow is disclosed with
Figs. 6a, 6b and 6c for performing the packaging operation using the
packaging apparatus 200 of the current disclosure having a first support rails
212 and a second support rail 212. As can be seen in Fig. 6a, at an initial
stage, gripper set 220 of the first support rail 212 is adapted to pick-up the
beverage containers 290 from the first conveying line 202 and the gripper set
220 of the second support rail 212 is adapted to release already picked-up
beverage containers 290 at the second conveying line 204. In such a position,
both pair of outer rails, 268a, and 268b of each of the central tracks 260a,
260b is at its bottom most position Og. At the next step as illustrated in Fig.
6b, the outer rails 268a moves to its top position Ot where they connects to
the top rail 262 of each of the central tracks 260, and moves towards the first
end Eg from the top path T as illustrated in Fig. 6¢. Further, the outer rails
268b moves to its bottom position Og as illustrated in Fig. 6b where they
connects to the bottom rail 264 of each of the central tracks 260, and moves
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towards the second end Eg from the bottom path B as illustrated in Fig. 6c.
Once reach the opposite ends, each of the first support rail 212, and the
second support rail 212 repeats the operations as described above. Similarly,
in other embodiments, the order of movement of outer rails 268 may be
changed to provide a different flow of the movement of each of the support
rails 212, 212 between the first end Er and the second end Es. Such a
movement of the outer rails 268, and therefore, the support means 212, 212
and the corresponding gripper sets 220 for performing the pickup and/or the
release operations, may be performed either continuously, or otherwise
intermittently, as desired.

INDUSTRIAL APPLICABILITY

[0088] The packaging apparatus 200 includes a plurality of support rails 212

comprising gripping sets 220, and movable simultaneously along the central
packaging frame 210, for performing a pick up and/or release operation into
packages 250. The predetermined arrangement may be changed dynamically
by moving the gripping heads 222 and the support rails 214 so as to form a
desired arrangement and therefore packaging of any size, shape, structure of
(secondary) packages 250 can be realized without the need of changing any
component and is well suitable to process packages of different sizes with
ease and efficiency.

[0089] Particularly advantageously, the packaging apparatus 200 due to

formation of two different paths, the top path T and the bottom path B, allows
using a lesser number of support rails 212 for transferring a large number of
gripper sets 220, each taking a different route to travel between the first end
Er and the second end Es. Further, due to lesser number of support rails 212,
the packaging apparatus 200 is cheaper and smaller in overall size, while
being quicker, having higher throughput and flexibility, than any other

conventional packaging means.

[0090] Moreover, the packaging apparatus 200 brings together the individual

operations of dynamic picking, collating, grouping, orientation, pitching and
dynamic dropping of the articles 290 into a package 250, in a single common
apparatus and therefore, enhancing overall performance.
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[0091] As may be well recognized by a person skilled in the art, the package
apparatus 200, articles 290 and packages 250 of the current disclosure may
be implemented in various industries such as food industry, transport industry,
house hold appliance industry in transportation of any kind of product or
groups of products, of any shape, size or any variety of configurations, without

limiting it to the beverage industry.
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Claims

1. A packaging apparatus for articles comprising:

10

15

20

25

30

- a central packaging frame extending between a first end and a second end, the
frame comprising:

- a pair of spaced apart generally parallel transversal central tracks, each
track having a top rail vertically spaced apart and connected to a bottom
rail through a central body portion; and

- a plurality of outer rails, at least one outer rail configured at each end of
the pair of central tracks, the outer rails adapted to move up and down so
as to optionally connect to one of the top rails and/or the bottom rails of
the central track and define respectively a top path and a bottom path
there through;

- one or more support means, each extending generally longitudinally between
the pair of central tracks, and adapted to support one of more gripper sets;
each of the gripper sets comprising a plurality of individual gripping heads
arranged in a predetermined configuration;

- a vertical moving mechanism for enabling a vertically upward and/or downward
movement of each of the outer rails independently between its top and bottom
position;

- a horizontal moving mechanism for moving the one or more support means
through at least one of the top and/or bottom path;

wherein
the upward and/or the downward movement of each of the outer rail between its
top and bottom position and the horizontal movement of each of the support
means is synchronized in such a way that the gripper sets on at least one of the
support means is adapted to pick up a set of articles from a first conveying line at
the first end and the gripper sets on at least one other support means is adapted
to release already picked up articles into a package at a second conveying line
at the second end, simultaneously.

2. The apparatus of claim 1, wherein the plurality of support means comprising a

plurality of support rails configured to carry the gripper sets.
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. The packaging apparatus of claim 1, wherein the horizontal movement

mechanism comprising one of more pair of support movers, each pair of the
support movers adapted to engage one of the support rails at its opposite ends
and movingly configured onto one of the pair of central tracks and the
corresponding connected outer rails, thereby enabling a horizontal movement of
the support rails along the corresponding top path and/or bottom path between

the first end and the second end.

. The apparatus of claim 1, wherein the vertical movement mechanism comprising

a rail moving slot at each end of the pair of central tracks throughout its central
body portion such that the corresponding outer rail is slidably movable there
through between its top position and the bottom position.

. The apparatus of 1, wherein the frame further comprising a pair of outer support

platforms, each configured generally perpendicularly and between the central
tracks, and adapted to support each of the outer rails and corresponding support
means to go beyond its bottom position such that each of the gripper set is at a
height sufficient to perform the pickup and/or the release operation.

. The apparatus of claim 1, further comprising a gripper moving mechanism for

longitudinally moving the one or more gripper sets towards and/or away from
each other, onto the corresponding support means.

. The apparatus of claim 6, wherein the gripper moving mechanism comprising a

plurality of gripping movers movingly configured onto the support means, each of
the movers adapted to movingly engage one of the gripping head therewith.

. The apparatus of claim 2, wherein each of the one or more support rails are

movable in a widthwise direction and each of the gripper head is movable within
a length wise direction such that such that the gripper set having a desired

configuration of the gripper heads may be achieved.

- 26 -



10

15

20

25

30

WO 2021/019012 PCT/EP2020/071497

9. The apparatus of claim 1, wherein each of the gripper-set of the plurality of
gripper sets has a varying adjustable pitch there between.

10. The apparatus of claim 1, wherein the gripper head comprises a gripper body
extended towards a downwardly protruding head, adapted to selectively perform
a pick up and release operation of beverage containers.

11.The apparatus of claim 1, wherein first conveying line comprising an output of
beverage container manufacturing unit having one or more means for grouping

and / arranging the beverage containers in the predetermined configuration.

12.The apparatus of claim 1, wherein the second conveying line comprising an

output of a carton forming unit.

13. The apparatus of claim 1 further comprising a guiding unit adapted to keep the
package at the second conveying line opened during the release of already
picked up beverage containers therein.

14.The apparatus according to any of aforementioned claims, wherein the
vertical movement mechanism of the one or more outer rails comprises a vertical
closed loop transportation unit, and wherein the horizontal movement mechanism

comprises motors configured onto the support means.
15. The apparatus according to any of the aforementioned claims, wherein the

gripper sets and/or the gripping heads are wirelessly powered and/or wirelessly
controlled.
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