I*I Innovation, Sciences et Innovation, Science and CA 2938850 C 2022/02/22

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 938 850
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépdbt/Filing Date: 2016/08/11 (51) CLInt./Int.Cl. B65G 57/24 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2017/02/12 (72) Inventeurs/Inventors:
- . DUCHARME, MARC, CA,
(45) Date de délivrance/lssue Date: 2022/02/22 FORGET, JEAN-FRANCOIS, CA:
(30) Priorité/Priority: 2015/08/12 (US62/204,157) JODOIN, ROBERT, CA;

KESSLER, CEDRIC, CA,
METIVIER, REGIS, CA,;
MORENCY, SYLVAIN-PAUL, CA

(73) Propriétaire/Owner:
SYMBOTIC CANADA ULC, CA

(74) Agent: AGENCE DE BREVETS FOURNIER

(54) Titre : SYSTEME ET PROCEDE DE MISE EN PALETTISATION
(54) Title: SYSTEM AND METHOD FOR PALLETIZING

(57) Abrégé/Abstract:

The problem of waiting time in a palletizing system is solved by providing a palletizing elevator that lowers gradually a pallet thereon
from an upper level as it is filled with products, and by providing an empty pallet infeed system that moves empty pallets towards the
palletizing elevator simultaneously to the palletizing of products thereon The empty pallet infeed system includes an empty pallet
elevator for raising empty pallets to the upper level, and a conveying system between the empty pallet elevator and the palletizing
elevator for moving the empty pallets of from the empty pallet elevator at the upper level to the palletizing elevator while a pallet is
moved by the palletizing elevator during its filling

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



CA 02938850 2016-08-11

ABSTRACT OF THE DISCLOSURE

- The problem ‘of waiting time in a palletizing system is solved by providing a
palletizing elevator that lowers gradually a pallet thereon from an upper level as it
is filled with products, and by providing an empty pallet infeed system that moves
empty pallets towards the palletizing elevator simultaneously to the palletizing of
products thereon. The empty pallet infeed system includes an empty pallet elevator
for raising empty pallets to the upper level: and a conveying system between the
empty pallet elevator and the palletizing elevator for moving the empty pallets of
from the empty pallet elevator at the upper level to the palletizing elevator while a

pallet is moved by the palletizing elevator during its filling.
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TITLE
System and Method for Palletizing
FIELD
[0001] " The present disclosure relates to palletizing, and more

specifically to a system and method for palletizing.

BACKGROUND

[0002] Many robotic palletizing cells are known in the art. Typically,
such a palletizing cell includes one or more robot arms equipped with a product
picking tool, a system that brings an empty pallet near the robot arms, and one
or more conveyors that brings products to the robots to be picked thereby and

positioned on the pallet.

[0003] A drawback of conventional palletizing cells is that there is
waiting time inherent to the bringing of an empty pallet near the robot arms and

of the exiting of a full pallet before a further pallet is filled with products.

[0004] Also, the new requirements of manufacturers and distribution
centers ask for better productivity of the robotic arm, where waiting time should

be minimized.
SUMMARY

[0005] The problem of waiting time in a palletizing system is solved
by providing a palletizing elevator that lowers gradually as a pallet thereon is
filled with products and by providing an empty pallet infeed system that moves
empty pallets towards the palletizing elevator simultaneously to the palletizing

of products thereon.
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[0006] According to an illustrative embodiment, there is provided a
palletizing system comprising:
[o007] a palletizing elevator for receiving a first pallet at an upper

level and for moving the first pallet from the upper level to a lower level as

products are being moved onto the first pallet;

[0008] at least one product picking apparatus for picking products
adjacent thereof and for moving the products onto the first pallet on the

palletizing elevator;

[0009] " an empty pallet elevator for moving a second pallet to the

upper level; and

[0010] an empty pallet conveying mechanism between the empty
pallet elevator and the palletizing elevator for moving, at the upper level, the

second pallet from the empty pallet elevator to the palletizing elevator.

[0011] According to a further illustrative embodiment, there is
provided a system for the simultaneous infeed of empty pallets and outfeed of

a full pallet, the system comprising:

[0012] a palletizing elevator for receiving one of the empty paliets at
an upper lever and for lowering same from the upper level to a lower level as

products are moved onto said one of the empty pallets;

[0013] an empty pallet elevator for raising another one of the empty

pallets to the upper level; and

[0014] a conveying system at the upper level between the empty
pallet elevator and the palletizing elevator for moving said another one of the

empty pallets from the empty pallet elevator to the palletizing elevator while said
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one of the empty pallets is moved by the palletizing elevator during a filling

thereof.

[0015] According to another embodiment, there is provided a

palletizing system comprising:

[0016] a frame;

[0017] : a platform supported by the frame that generally defines an
upper level;

[0018] a palletizing elevator for receiving a first pallet at an upper

level and for moving the first pallet from the upper level to a lower level as
products are being moved onto the first pallet; the palletizing elevator
comprising a pallet-receiving element that is mounted to the frame for

reciprocating movement towards and away the platform:

[0019] at least one product picking apparatus for picking products
adjacent thereof and for moving the products onto the first pallet on the

palletizing elevator;

[0020] ‘ an empty pallet elevator for moving a second pallet to the
upper level; the empty pallet elevator including a pallet-receiving platform that

is slidably mounted to the frame; and

[0021] a telescopic fork between the empty pallet elevator and the
palletizing elevator for moving, at the upper level, the second pallet from the

empty pallet elevator, to the palletizing elevator;

[0022] at least one product infeed conveyor that is positioned at the
upper level within reach of the at least one product picking apparatus for moving

products adjacent to the at least one product picking apparatus; and
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[0023] the platform including an aperture over the palletizing
elevator, adjacent the product picking apparatus, that allows passage for the

first pallet and for the products that are moved thereon.

[0024] According to still another illustrative embodiment, there is

provided a palletizing method comprising:

[0025] | receiving products to be palletized on a raised platform;
[00286] repeatedly and simultaneously: ‘

[0027] raising a first empty pallet to the raised platform;

[0028] moving a second empty pallet towards a palletizing area

defined by an aperture in the raised platform; and

[0029] moving the products on a third pallet at the palletizing area
until the third pallet is filled while the third pallet is lowered from the raised
platform so that an upper level of the products on the third pallet remains

generally levelled with the palletizing area;
[0030] ' exiting the third pallet from under the palletizing area.

[0031] The palletizing system and method according to the first

illustrative embodiment allows reducing a waiting time to basically zero.

[0032] Other objects, advantages and features of the palletizing
system and method will become more apparent upon reading the following non
restrictive description of preferred embodiments thereof, given by way of

example only with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0033] In the appended drawings:
[0034] Figure 1 is a top perspective of palletizing system according

to a first illustrative embodiment; the system being shown with the empty pallet

elevator at its upper position and the palletizing elevator at its lower position;

[0035] Figure 2 is a top perspective of the palletizing system from
Figure 1; the system being shown with the empty pallet elevator at its lower

position and the palletizing elevator at its upper position;

[0036] Figure 3 is a side perspective of the palletizing system from
Figure 1; the system being shown with its telescopic fork extended towards the

palletizing;

[0037] - Figure 4 is a close-up partly isolated first side perspective of
the empty pallet elevator and telescopic fork of the system from Figure 1; the
elevator being shown in its upper position and the fork partially extended in its

direction;

[0038] Figures 5 to 7 are close-up partly isolated second side
perspective of the empty pallet elevator and telescopic fork of the system from

Figure 1, illustrating the operation thereof: and

[0039] Figure 8 is a flowchart of a palletizing method according to an

illustrated embodiment.

DETAILED DESCRIPTION

[0040] In the following description, similar features in the drawings
have been given similar reference numerals, and in order not to weigh down
the figures, some elements are not referred to in some figures if they were

already identified in a precedent figure.
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[0041] ; The use of the word “a” or “an” when used in conjunction with
the term “Combrising” in the claims and/or the specification may mean “one”,
but it is also consistent with the meaning of “one or more”, “at least one”, and
‘one or more than one”. Similarly, the word “another” may mean at least a

second or more.

[0042] As used in this specification and claim(s), the words
‘comprising” (and any form of comprising, such as “comprise” and “‘comprises”),
“having” (and any form of having, such as “have” and “has”), “including” (and
any form of including, such as “include” and “includes”) or “containing” (and any
form of containing, such as “contain” and “contains”), are inclusive or open-

ended and do not exclude additional, unrecited elements.

[0043] A palletizing system 10 according to a first illustrative
embodiment will now be described with reference to Figures 1 to 3. The
expression ‘palletizing cell’ will also be used to refer to the palletizing system
10.

[0044] The palletizing system 10 comprises a palletizing elevator 12
for gradually lowering a pallet from a second level 11 to a first level 13 as
products are being moved thereon, two product picking apparatuses 14, each
for picking products (not shown) from an adjacent infeed conveyor 16 and for
moving the products onto the pallet on the palletizing elevator 12, an empty
pallet elevator 18 for supplying empty pallets (not shown) to the second level
11; and an empty pallet conveying mechanism 20 between the empty pallet
elevator 18 and the palletizing elevator 12 for moving empty pallets 21 from the

second level of the empty pallet elevator 18 to the palletizing elevator 12.

[0045] As an input, products (not shown), that can be of various
sizes, arrive via the infeed conveyors 16 and are picked by one of the product
picking apparatuses 14 and placed at a palletizing area 23, which corresponds
to the portion of the palletizing elevator 12 on the upper level 11.

Simultaneously to this operation, the empty pallet elevator 18 brings an empty
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pallet 21 to the empty pallet conveying mechanism 20. The mechanism 20
transfers the empty pallet 21 from the empty pallet elevator 18 to the palletizing
area 23. The elevator 12 takes over the pallet 21 and lowers the pallet 21 as
the products are being palletized. As an output, a full pallet {not shown) made
from a variety of products is ready to be pick up by a forklift or else at the lower

portion of the palletizing elevator 12.

[0046] The expression "product" should be construed herein as

including any type of case, carton, tray, shrink wrapped bundle, etc.

[0047] Generally, the product is of a rectangular shape. The product
dimensions may vary greatly between each different types of product. Typical
dimensions (WxLxH) are between 4" x 6" x 2" (10,16 cm x 15,24 cm x 5,08 cm)
and 20" x 25" x 24" (50,8 cm x 63,5 cm x 60,96 cm).

[0048] Also, the pallet is not limited to the illustrated embodiment

and the system 10 can be adapted to any form of pallet.

[0049] Each of the above-cited components of the system 10 and

other features and characteristics thereof will now be described in more detail.

[0050] As hinted hereinabove, the palletizing cell 10 includes a lower
level 13, and an upper level 11, that is defined by a raised platform 22. This
platform 22 and the equipment thereon are supported on a frame 24. The height
of the platform 22 is mainly determined by the clearance required by the
maximum height of a pallet filled by the system 10 on the palletizing elevator
12.

[0051] The frame 24 may be formed by integrated frame elements
or by adjacent independent sub-platform, each supporting one or more

components of the palletizing system 10.
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[0052] The product picking apparatuses 14 are in the form for
example of standard industrial articulated robot arms 26 suitable for the
application, each operatively positioned adjacent to the infeed conveyor 16 and
being equipped with an end of arm tool 28 to pick products on the infeed

conveyor 16.

[0053] ~Inthe description and in the claim, the expressions ‘robot’ and
‘robot arm’ will be used interchangeably to mean a programmable system
including articulated and/or movable members that can receive, control and

move a tool.

[0054] A conventional robot arm can be used, such as ABB'’s or IRB
460 or 4600, FANUC’s M410 or R2000, or any similar robot arm offered by

other manufacturers such as Kuka or Motoman.

[0055] According to the illustrated embodiment, the end of arm tool
28 is similar to the one described in United States Patent Publ. No. US-2015-
0314455-A1 published on November 5, 2015 and titled “Method and Tool for
Palletizing Mixed Load Products.

[0056] The system 10 is however not limited to including such a tool,
which can be adapted or changed depending for example on the products to

be palletized.

[0057] Since the operation of a robot and of a robot controller is
believed to be well known in the art, it will not be described herein in more detail

for concision purposes.

[0058] The infeed conveyors 16 are also not limited to any particular
embodiment, and any conveying mechanism can be used to move products
received on the upper level 11 within reach of the product picking apparatuses
14.
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[0059] Turning briefly to Figure 4, where the robot arms 14 and the
palletizing elevator 12 were removed to alleviate the view, the empty pallet

elevator 18 will now be described in more detail.

[0060] The elevator 18 comprises a pallet-receiving platform 30 that
is mounted to a wall 32 for slidable movement therealong. The wall 32 extends
from the first to the second levels 13 and 11 and is secured to the frame 24 on

a peripheral side thereof.

[0061] The platform 30 includes a bottom 34 fixedly mounted to two
side walls 36 therebetween. The side walls 36 are slidably mounted to the wall
32 via sliding elements, such as without limitations rollers (not shown) in tracks
38. '

[0062] The up and down movements of the platform 30 along the
wall 32 is actuated by a drive 40, which is operatively coupled to the platform
30 via a belt assembly 42 secured to the wall 32 and to the platform 30

therebetween.

[0063] The platform 30 is configured and sized for receiving a pallet
21 thereon and for slidingly receiving part of the empty pallet conveying
mechanism 20 as shown in Figure 4. The platform 30 is not limited to any size
and shape and is adapted for a predetermined size and configuration of pallet.
According to another embodiment (not shown), the platform 30 is defined by

fork elements.

[0064] The empty pallet elevator 18 is not limited to the illustrated
embodiment and can be provided with any other mechanisms to selectively

lower and raise the empty pallet receiving platform 30.

[0065] Returning to Figures 1 to 3, the palletizing elevator 12 is

distanced from the empty pallet elevator 18 by the empty-paliet conveying
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mechanism 20 and extends between the first and second levels 13 and 11

similarly to the empty pallet elevator 18.

[0066] The platform 22 includes a rectangular aperture 44 that
allows passage 1) to an empty pallet 21 from the empty pallet conveying
mechanism 20 onto the elevator 12 and then 2) for the end of arm tool 28 and
products thereon. The aperture 44 is located in the palletizing area 23 wherein
the product-picking apparatuses 14, which are on opposite side thereof, bring

products picked on the respective infeed conveyors 16.

[0067] As already mentioned, the palletizing elevator 12 gradually
lowers as products are put onto the pallet 21 so that the top level of the highest

product on the pallet 21 remains generally levelled with the platform 22.

[0068] With references to Figures 1 to 3, the palletizing elevator 12
comprises a generally rectangular pallet-receiving element 46 supported by a
frame 48. The frame 48 is slidably mounted to the frame 24 via an actuating
mechanism 45 for reciprocating movement of the frame 48 and pallet-receiving

element 46 geherally between the upper and lower level 11 and 13.

[0069] The frame 48 includes two (2) first parallel beams 47 (only
one shown) secured to two (2) second parallel beams 49 transversally thereto.

The frame 48 receives three (3) transversal chain assemblies 50 thereon.

[0070] . Each chain assemblies 50 comprises an endless chain 52
that is operatively mounted to the frame structure 48 via a sprocket assembly
54, for rotation along an axis defined by the conveying direction of a pallet on
the empty pallet conveying mechanism 20. The chain assemblies 50 together

define a movable pallet-receiving element 46.

[0071] ‘ Since the configuration and operation of a chain assembly is
believed to be well-known in the art, the assemblies 50 will not be described

herein in more detail for concision purposes.
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[0072] . The numberand configuration of the chain assemblies 50 are
also not limited to the illustrated embodiment. Also, the pallet-receiving element
46 is not limited to being movable and other mechanism can be provided to

move a pallet 21 in or out of the palletizing elevator 12.

[0073] The actuating mechanism 45 comprises four (4) chain
assemblies 56 that are secured to both frames 24 and 48 therebetween and

that are operated by a drive 58.

[0074] More specifically, each chain assembly 56 includes a
chain 60 that is rotatably mounted to the frame 24 in an endless manner via two
sprocket wheels 62 or 63 (only the lower ones shown). The chain 60 generally
extends between the platform 22 and the lower level 13 along a direction

generally perpendicular to the platform 22.

[0075] The chain assemblies 56 are interconnected for rotation in
unison, first by two shafts 64 coaxially mounted to each two facing pairs of
sprockets 62 and 63, and second by a gear assembly 66 operatively linking two
adjacent sprockets 63, one from each of the afore-mentioned pairs. The drive
58 includes a motor 68 that is coupled to the gear assembly 66. The motor 68
has a built-in brake system. Each of the adjacent sprockets 63 is coupled with

a disk brake 70 to-ensure a safe descent of the palletizing elevator.

[0076] The frame 48 is fixedly mounted to each of the four chains 60
for movement in unison therewith via four (4) brackets 72 (only two shown) that

are secured to the frame 48.

[0077] ' In operation of the palletizing elevator 12, the controlled
actuation of the drive 58 causes the four lower sprocket wheels 62 and 63 to
rotate in a same direction, causing the chains 60 to rotate in unison in an
endless manner, causing the pallet-receiving element 46 to correspondingly
lower or raise between the upper and lower levels 11 and 13 via the frame 48.

The drive 58 operates in such a manner that the pallet-receiving element 46
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lowers incrémentally by step distances corresponding to the heights of each
level of products added to the pallet 21. However, the raising movement of the
pallet-receiving element 46 is continuous so as to bring back said element 46
to the upper level 11 ready to be filled with new products after a full pallet 21

has been removed thereon at the lower level 13.

[0078] : The palletizing elevator 12 includes a further actuator (not
shown) that is‘ coupled to the chain assemblies 50 to cause the selective
translation of the pallet-receiving element 46 to move a pallet filled with
products out of the palletizing elevator 12 when the pallet-receiving element 46

is at the lower level 13.

[0079] The palletizing elevator 12 is not limited to the illustrated
embodiment and can be provided with any other mechanisms to lower and raise

the palletizing element 46.

[0080] The palletizing element 46 is also not limited to the illustrated
embodiment. For example, the chain assemblies 50 can be replaced by another

pallet conveying mechanism or be omitted.

[0081] ' Turning now to Figures 5 to 11, the empty pallet conveying
mechanism 20 will now be described. According to the first embodiment, the

mechanism 20 is in the form of a telescopic fork.

[0082] The telescopic fork 20 comprises a drive 74, a first stage 76
that is fixedly mounted to the frame 24, a second stage 78 that is slidably
mounted to the first stage 76 for relative translation between two opposite
longitudinal directions, and a third stage 80 that is slidably mounted to the
second stage 78 for relative translation along same two opposite directions (see

arrows 82 and 84 in Figure 8).
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[0083] According to the illustrated embodiment, the mechanism of
the telescopic fork 20 includes a three stage system using carriages and belts

in order to extend the telescopic forks from one end to the other.

[0084] Figures 5 to 7 shows the extent of movements or reach of the
telescopic fork 20. As can be seen from these figures, the position and reach
of the teleécopic fork 20 is such that the third stage 80 overlays the pallet-
receiving platform 30 of the empty pallet elevator 18 when the fork 20 is fully
extended in that first direction (see Figure 5) and dverlays the palletizing area
44 when it is fully extended in that second direction (see Figure 7). Figure 6
shows the telescopic fork 20 in its un-extended neutral position. Figure 7 further
illustrates the minimizing of wait time, with the empty-pallet elevator 18 bringing
an empty pallet to the telescopic fork 20 while the telescopic fork 20 brings

another empty pallet 21 to the palletizing area 44.

[0085] According to another embodiment (not shown), some of the
belts are replaced by a rack and pinion system to move the telescopic forks

from one end to the other.

[0086] © . The operation of the palletizing system 10 will now be
described with reference to Figures1 to 7 and to an illustrative embodiment of

a palletizing method 200 as shown in Figure 8.

[0087] An empty pallet conveyor (not shown) brings empty pallets
21 one by one to the empty pallet elevator 18 (step 202). Once an empty pallet
21 is on the platform 30, the elevator 18 lifts the empty pallet 21 to the upper
level 11 of the system 10 (step 204),

[0088] The palletizing system 10 includes, in some embodiment, a
centering device (not shown) that centers the empty pallet 21 once it reaches

the upper level 11 (step 206).
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[0089] The telescopic fork mechanism 20 is extended underneath
the empty pallet 21 brought by the elevator 18 to remove it from the elevator's
platform 30 (step 210).

[0090] Moving to the opposite direction, the telescopic fork 20 brings
the empty pallet 21 to the palletizing area 44 (step 212).

[0091] When the empty pallet 21 clears the empty pallet elevator’s
platform 30, as it is transferred on the telescopic fork 20: the platform 30 is
lowered to pick the next empty pallet 21 supplied by the empty pallet conveyor
(step 208).

[0092] In the meantime, as the empty pallet 21 reaches the
palletizing area 44, the robots 14 start palletizing products (not shown) who are
supplied by the product infeed conveyors 16, using its end of arm tool 28 (step
2186).

[0093] When the pallet is supported by the palletizing elevator 12
(step 217), the telescopic forks 20 move to towards the empty pallet elevator
18 to take the next empty pallet 21 (step 214) that was in the meantime raised
by the elevator 18 (step 204).

[0094] " As more products are added on the pallet by the robots 14,
the palletizing elevator 12 is lowered so that the top level of the products on the

pallet being filled remains in the palletizing area 44 (step 218).

[0095] The palletizing elevator lowers the pallet in steps as more

products are being palletized by the robots 14.

[0096] As the palletizing elevator 12 lowers the pallet, the palletized
products are stretched wrapped (step 220).
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[0097] When the palletizing sequence is completed, the palletizing
elevator 12 lowers the full pallet (step 222) to be transferred for example to a

full pallet exit cbnveyor (not shown) (step 224).

[0098] As the pallet exits the palletizing cell, the palletizing elevator
12 is raised to hold a new pallet 21 in the palletizing area 44.

[0099] This above sequence is repeated as the products are being
palletized.
[00100] The components of the system '10, such as the robots 14,

product conveying systems 16, palletizing and empty pallet elevators 12 and
18, and empty pallet conveying mechanism 20 are coupled and controlled by a
single or a plurality of controllers or electronic devices (both not shown),
including for example one or more computers, that are configured with
components and/or programmed with instructions that produce one or more

functionalities.

[00101] Itis to be noted that many other modifications could be made
to the palletizing system and method described hereinabove and illustrated in

the appended drawings. For example:

[00102] - while the illustrated embodiment is shown and described

having two robot arms, a singie one can also be used:

{00103] - each or both of the robot arms can be replaced by a gantry

type equipment or any other similar means;

[00104] ~ - the telescopic fork mechanism movement can be actuated

by a standard rack and pinion system;
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[00105] - the telescopic fork mechanism could be replaced by
another empty pallet conveying system such as a pusher system, a

conventional conveyor system or a shuttle system:

[00106] - the empty pallet infeed conveyor can be replaced by other

means to supply empty pallet to the empty pallet elevator;

[60107] - the full pallet outfeed conveyor can be replaced by other

means to remove full pallets.

[00108] It is to be understood that embodiments of the palletizing
system and method are not limited in their application to the details of
construction and parts illustrated in the accompanying drawings and described
hereinabove. Other embodiments can be foreseen and practiced in various
ways. It is also to be understood that the phraseology or terminology used

herein is for the purpose of description and not limitation.
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WHAT IS CLAIMED IS:

1. A palletizing system comprising:

a palletizing elevator for receiving a first pallet at an upper
level and for moving the first pallet from the upper level to a lower level as products
are being moved onto the first pallet;

at least one product picking apparatus for picking products
adjacent thereof and for moving the products onto the first pallet on the palletizing
elevator;

an empty pallet elevator for moving a second pallet to the
upper level; and

an empty pallet conveying mechanism between the empty
pallet elevator and the palletizing elevator for moving, at the upper level, the
second pallet from the empty pallet elevator to the palletizing elevator, the empty
pallet conveying mechanism being articulated between a retracted position,
interposed between the empty pallet elevator and the palletizing elevator, and
extended positions on opposite sides of the retracted position, the empty pallet
conveying mechanism being extended in opposite directions from the retracted
position so that a first extension position extends over the empty pallet elevator on
one of the opposite sides of the retracted position and a second extended position
extends over the palletizing elevator on the other of the opposite sides of the
retracted position, wherein the empty pallet conveying mechanism has a common
empty pallet support surface supporting each of the first pallet and the second
pallet throughout articulation of the empty pallet conveying mechanism from the
first extension position, through the retracted position, to the second extension
position on opposite sides or the retracted position;

wherein the empty pallet conveying mechanism includes a telescopic fork.

2. The system of claim 1, further comprising a frame, a platform,
supported by the frame, that generally defines the upper level; and the palletizing
elevator comprising a pallet-receiving element that is mounted to the frame for

reciprocating movement towards and away the platform.

Date Regue/Date Received 2021-08-06
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3. The system of claim 2, wherein the platform includes an
aperture over the palletizing elevator, adjacent the product picking apparatus, that

allows passage for the products that are moved thereon.

4. The system of claim 2, wherein the pallet-receiving element
includes a movable surface for moving the first pallet out of the palletizing elevator

at the lower level.

5. The system of claim 1, wherein the empty pallet elevator
includes a pallet-receiving platform that is slidably mounted to a wall for

movements towards and away the upper and lower levels.

6. The system of claim 1, wherein the empty pallet conveying

mechanism includes at least one of a pusher, a conveyor, a fork and a shuttle.

7. The system of claim 1, wherein the telescopic fork includes a
first stage secured to a frame, a second stage that is slidably mounted to the first
stage for translation of the second stage onto the first stage between two opposite
longitudinal directions, and a third stage that is slidably mounted to the second
stage for translation of the third stage onto the second stage between the two

opposite longitudinal directions.

8. The system of claim 1, wherein, in operation, the telescopic
fork extends between a first position wherein the third stage overlays at least
partially the empty pallet elevator, and a second position wherein the third stage

overlays at least partially the palletizing elevator.

9. The system of claim 1, further comprising at least one product
infeed conveyor that is positioned at the upper level within reach of the at least one
product picking apparatus for moving products adjacent to the at least one product

picking apparatus.

Date Regue/Date Received 2021-08-06
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10.  The system of claim 1, wherein the upper level is defined by

a raised platform.

11.  The system of claim 10, wherein the raised platform includes
an aperture over the palletizing elevator, adjacent to the product picking apparatus,

that allows passage for the first pallet and for the products that are moved thereon.

12.  The system of claim 1, wherein the at least one product

picking apparatus includes two product picking apparatuses.

13. The system of claim 1, wherein the at least one product

picking apparatus is in the form of a robot arm equipped with an end of arm tool.

14.  The system of claim 1, wherein products are selected from the

group consisting of cases, cartons, trays and shrink wrapped bundles.

15. A system for the simultaneous infeed of empty pallets and
outfeed of a full pallet, the system comprising:

a palletizing elevator for receiving one of the empty pallets at
an upper lever and for lowering same from the upper level to a lower level as
products are moved onto said one of the empty pallets;

an empty pallet elevator for raising another one of the empty
pallets to the upper level; and

a conveying system at the upper level between the empty
pallet elevator and the palletizing elevator for moving said another one of the empty
pallets from the empty pallet elevator to the palletizing elevator while said one of
the empty pallets is moved by the palletizing elevator during a filling thereof; the
conveying system being articulated between a retracted position, interposed
between the empty pallet elevator and the palletizing elevator, and extended
positions on opposite sides of the retracted position, the conveying system being

extended in opposite directions from the retracted position so that a first extension
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position extends over the empty pallet elevator on one of the opposite sides of the
retracted position and a second extended position extends over the palletizing
elevator on the other of the opposite sides of the retracted position, wherein the
empty pallet conveying mechanism has a common empty pallet support surface
supporting each of the one of the empty pallets and the other one of the empty
pallets throughout articulation of the empty pallet conveying mechanism from the
first extension position, through the retracted position, to the second extension
position on opposite sides or the retracted position;

wherein the conveying system includes a telescopic fork.

16.  The system of claim15, further comprising a frame; a platform
supported by the frame that generally defines the upper level, and the palletizing
elevator comprising a pallet-receiving element that is mounted to the frame for

reciprocating movement towards and away the platform.

17.  The system of claim 16, wherein the platform includes an
aperture over the palletizing elevator that allows passage for said one of the empty

pallets and for the products that are moved thereon.

18.  The system of claim 16, wherein the pallet-receiving element
includes a pallet-receiving surface that is movable for biasing said one of the

empty-pallet thereon.

19. The system of claim 15, wherein the empty pallet elevator
includes a pallet-receiving platform that is slidably mounted to a wall for

movements towards and away the upper and lower levels.
20.  The system of claim 19, wherein the empty pallet-receiving

platform is actuated by a drive that is operatively coupled to the pallet-receiving

platform via a chain assembly.
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21.  The system of claim 15, wherein the telescopic fork includes
a first stage secured to a frame, a second stage that is slidably mounted to the first
stage for translation of the second stage onto the first stage between two opposite
longitudinal directions, and a third stage that is slidably mounted to the second
stage for translation of the third stage onto the second stage between the two

opposite longitudinal directions.

22. The system of claim 21, wherein the telescopic fork is
extendable between a first position wherein the third stage overlays at least
partially the empty pallet elevator, and a second position wherein the third stage

overlays at least partially the palletizing elevator.

23. A palletizing method for a palletizing system, where the palletizing system

includes a palletizing elevator for receiving a first pallet at an upper level and for

moving the first pallet from the upper level to a lower level as products are being

moved onto the first pallet;

at least one product picking apparatus for picking products adjacent thereof and

for moving the products onto the first pallet on the palletizing elevator;

an empty pallet elevator for moving a second pallet to the upper level; and
an empty pallet conveying mechanism between the empty pallet elevator and
the palletizing elevator for moving, at the upper level, the second pallet from
the empty pallet elevator to the palletizing elevator, the empty pallet conveying
mechanism being articulated between a retracted position, interposed between
the empty pallet elevator and the palletizing elevator, and extended positions
on opposite sides of the retracted position, the empty pallet conveying
mechanism being extended in opposite directions from the retracted position
so that a first extension position extends over the empty pallet elevator on one
of the opposite sides of the retracted position and a second extended position
extends over the palletizing elevator on the other of the opposite sides of the
retracted position, and

the method comprising:
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receiving products to be palletized on a raised platform;
repeatedly and simultaneously:
raising a first empty pallet to the raised platform;
moving a second empty pallet, on the raised platform,
towards a palletizing area defined by an aperture in the
raised platform; and
moving the products on a third pallet at the palletizing area
until the third pallet is filled while the third pallet is lowered
from the raised platform so that an upper level of the
products on the third pallet remains generally leveled with
the palletizing area;

exiting the third pallet from under the palletizing area.

24. The method of claim 23, wherein the third pallet is lowered

gradually from the raised platform as the products are moved onto the third pallet.

25.  The method of claim 24, wherein the third pallet is lowered by
steps so that a top level of the products on the third pallet remains generally leveled

with the raised platform.

26. The method of claim 23, further comprising centering the first

empty pallet after it has been raised to the first platform.

27. A palletizing system comprising:

a frame;

a platform supported by the frame that generally defines an
upper level,

a palletizing elevator for receiving a first pallet at an upper
level and for moving the first pallet from the upper level to a lower level as products
are being moved onto the first pallet; the palletizing elevator comprising a pallet-
receiving element that is mounted to the frame for reciprocating movement towards

and away from the platform;
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at least one product picking apparatus for picking products
adjacent thereof and for moving the products onto the first pallet on the palletizing
elevator;

an empty pallet elevator for moving a second pallet to the
upper level; the empty pallet elevator including a pallet-receiving platform that is
slidably mounted to the frame;

a telescopic fork disposed between the empty pallet elevator
and the palletizing elevator for moving, at the upper level, the second pallet from
the empty pallet elevator, to the palletizing elevator; , the telescopic fork being
articulated between a retracted position, interposed between the empty pallet
elevator and the palletizing elevator, and extended positions on opposite sides of
the retracted position, the telescopic fork being extended in opposite directions
from the retracted position so that a first extension position extends over the empty
pallet elevator on one of the opposite sides of the retracted position and a second
extended position extends over the palletizing elevator on the other of the opposite
sides of the retracted position;

at least one product infeed conveyor that is positioned at the
upper level within reach of the at least one product picking apparatus for moving
products adjacent to the at least one product picking apparatus; and

the platform including an aperture over the palletizing
elevator, adjacent the product picking apparatus, that allows passage for the first

pallet and for the products that are moved thereon.
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