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Description

Field of the Invention

[0001] The presentinvention generally relates to arti-
cle packaging and handling systems, and in particular to
a system for removing cartons and/or carton blanks from
cases or other packaging for the cartons or carton blanks
and transporting the removed cartons or carton blanks
in stacks to a carton magazine for a packaging machine.

Background of the Invention

[0002] In automated product packaging systems, arti-
cles such as cans, bottles, individually wrapped food-
stuffs, etc., generally are fed into a product packaging
machine where such articles can be grouped or other-
wise sorted and thereafter placed within or wrapped with
a product cartoning material such as a paperboard, card-
board or other, similar material. Such product cartons
can be provided as a series of folded and glued carton
sleeves that are open at their ends for insertion of the
products therein, or can include substantially flat carton
blanks that will be folded by the product packaging ma-
chine and wrapped about a group of articles or products
placed thereon. Typically, the carton sleeves or carton
blanks will be loaded into a carton magazine for the prod-
uct packaging machine in stacks, which carton magazine
then will feed individual carton sleeves or carton blanks
into the packaging machine for loading with products or
for wrapping about a series of product groups.

[0003] The cartons, whether formed as carton sleeves
or carton blanks, themselves typically are formed by out-
side vendors who ship the cartons in sleeve or blank form
stacked in boxes or cases. Accordingly, before the car-
tons can be loaded into a carton magazine of a packaging
machine, the cartons themselves first must be removed
from their cases and thereafter stacked or loaded into
the carton magazine. Even though automated carton
stacking and loading systems have been developed for
automatically loading stacks of cartons within the carton
magazines of packaging machine or similar automated
packaging equipment, it is still necessary to first remove
the stacks of cartons from their containers or cases and
thereafter load the stacks of cartons on the magazines
or on automatic magazine loaders for feeding to the mag-
azine for a packaging machine.

[0004] In other technical fields than packaging tech-
nology, proposals for automated removal systems have
been made. For example, US 5271710 A discloses a
system according to preamble of claim 1 and teaches a
system for dumping letters or other postal articles from
bins with the letters stacked therein. The bins are moved
onto a tipping trough of a coupling deck and are tilted to
allow the letters held therein to slide out of the bins and
onto a magazine platform. This system requires the op-
erator to manually hold each bin on the pivotable coupling
deck when tilting the bins to a downward sloping angle
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for enabling the materials to slide out while being "held
back by the operator using the other hand" for placement
onto the magazine.

[0005] US 2005/0077217 A1 discloses a carrier for
mail or similar thin objects stacked side-by-side. The car-
rier comprises a floor upon which the stacked mail can
be supported, a rear wall having spaces for receiving a
mail stack pusher and a front wall movable between a
mail stack retaining position and a mail stack releasing
position. The mail stack can be moved by the pusher,
sliding with respect to the floor and past the stacked mail
retaining position.

[0006] US 2002/146308 A1 also discloses a system
that is specifically designed for high-speed unloading of
mail from a series of bins or trays, wherein open-ended
trays or bins having mail loaded therein are fed to a tray
control module thatrotates the trays into a position where
they can be lifted off of a stack of mail by belts of tray
removing module. The stack of mail is dumped onto a
conveyor assembly. The tray control module includes a
drum assembly formed with a series of spaced apart
drum disks arranged in spaced configuration to enable
tray holder members mounted thereon to pass between
belts of a supply belt transport of the conveyor assembly
as the mail is deposited thereon.

[0007] Generally, even though some automated re-
moval systems have been developed, the removal of car-
tons from their boxes or cases typically has been a man-
ual operation requiring an operator to manually remove
the cases from about the cartons, and thereafter stack
or restack the cartons, including in some cases inverting
the cartons, and load them on a magazine loader or di-
rectly into the carton magazine of a packaging machine.
Such manual operations can, however, cause repetitive
strain injuries due to the repetitive handling of heavy car-
ton loads by workers. In addition, when the cartons are
removed from their cases, either manually or by current
automated systems, it is often difficult to maintain the
cartons in an ordered stack and prevent at least some of
the cartons within the cases from being lifted with the
case when the case is removed due to friction between
the carton edges and case walls. As a result, workers
often have to restack or remove portions of the stack of
cartons from a case after the case has been removed,
which takes additional time and can further contribute to
repetitive strain injuries, or cause inefficiencies in oper-
ation.

[0008] Accordingly, it can be seen that a need exists
for a system and method for removal of stacked cartons
from their cases or containers that addresses the fore-
going and other related and unrelated problems in the art.

Summary of the Invention

[0009] The above objectis achieved by the system for
removing cartons from containers for loading into a prod-
uct packaging machine, as defined in claim 1. Moreover,
the object set out above is achieved by the method of
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removing cartons of a case for feeding to a product pack-
aging machine achieves, as defined in claim 11.

[0010] Briefly described, the present invention gener-
ally relates to a system and method for automatically re-
moving cartons or carton blanks from cases or other,
similar containers in a stacked configuration such as for
feeding into a magazine of a downstream product pack-
aging machine. According to one example embodiment
of the carton decasing system according to the principles
of the present invention, cases containing stacks of car-
tons, such as, for example carton blanks or sleeves for
packaging bottles, cans or other products in 2x6, 2x8,
2x12, 4x6 or other varying product configurations, will be
loaded onto a carton infeed. The cases can be queued
up along the carton infeed for presentation to an inverting
assembly at the downstream end of the case infeed, and
typically, will be loaded with the upper ends of the cases
being open, and with notches or recesses also generally
being formed in the upstream and downstream side walls
of the cases.

[0011] The cases initially are fed into the inverting as-
sembly which includes an inverter head that is pivotally
mounted on a support frame. The inverter head further
generally includes a pair of adjustable side guides and a
pair of top and bottom support guides that are vertically
adjustable with respect to one another so as to define a
receiving area therebetween for receiving a case of a
predetermined or preselected size therein. As the invert-
er head is rotated or pivoted about its support frame, the
cases with the cartons stacked therein are correspond-
ingly reoriented and are deposited on a downstream
magazine or stacking conveyor, with the closed bottom
end of each case generally being realigned in upwardly
facing attitude or direction. The inverter head and mag-
azine conveyor further are adjustable vertically to enable
adjustment of the position of the cases with respect to
an overhead case lifting mechanism, so as to accommo-
date different height or size cases as needed.

[0012] The cases are initially deposited on a carton
decasing assembly for removal of the case from the stack
of cartons contained therein. The carton decasing as-
sembly includes an adjustable framework having laterally
adjustable side guide rails on which the cases are re-
ceived and initially supported, and a series of contain-
ment rod mechanisms mounted on supports or holders
that are moveable longitudinally with respect to the side
guide rails so as to enable adjustment of the longitudinal
position of the containment rod mechanisms. The adjust-
ment of the side guide rails laterally, together with the
longitudinal adjustment of the locations of the contain-
ment rod mechanisms enables the carton decasing as-
sembly to be adjusted to accommodate varying
length/depth and width cases.

[0013] Once deposited orlocated on the carton decas-
ing assembly, a series of gripping lugs, which are also
mounted on the longitudinally sliding supports or holders
that carry the containment rod mechanisms, are pivoted
into engagement with the cartons, typically moving or
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passing through the recesses or gaps formed in the cases
so as to engage and compress the stack of cartons in-
wardly. The compression of the stack of cartons within
the cases by the gripping lugs creates spacings/openings
between the cartons and case walls in which the exten-
sible containmentrods can bereceived. The containment
rods are inserted into and pass between the foremost
and rearmost cartons of the stack of cartons and the front
and rear side walls of their case so as to hold the cartons
in a stacked configuration as the case is removed there-
from and prevent the walls of the case from frictionally
engaging or otherwise dislodging cartons from the stack.
As aresult, each case isremoved from its stack of cartons
with the cartons being maintained in a stacked, substan-
tially aligned configuration. Thereafter, the cartons are
conveyed further along the magazine conveyor as the
emptied cases are removed for disposal.

[0014] As a stack of cartons is conveyed by the carton
decasing assembly toward a discharge point or end of
the magazine conveyor, and/or approaches a rearmost
carton of a previously decased stack of cartons on the
magazine conveyor, a stack pusher assembly will corre-
spondingly engage the stack of cartons for urging the
stack of cartons forwardly with the continued forward mo-
tion of the magazine conveyor. Thereafter, at about the
same time, the containment rods can be disengaged from
the stack of cartons and the carton decasing assembly
retracted back to its initial, loading or case receiving po-
sition adjacent the inverting assembly. The stack pusher
assembly generally will include at least one stack pusher
that, in one embodiment, can comprise a pair of exten-
sible pusher rods each moved between extended and
retracted positions by an actuator, such as a pneumatic
or hydraulic cylinder, or other similar actuator. The push-
er rods further can be carried by an overhead support
linked to a drive system connected to the drive mecha-
nism for the magazine conveyor so as to move with the
forward movement of the magazine conveyor.

[0015] The drive system of the stack pusher assembly
also can be disconnected from the magazine conveyor
so as to be independently driven for moving the stack
pusher assembly to a retracted position as needed for
engaging a next stack of cartons loaded on the magazine
conveyor. Thus, as the next loaded stack of cartons ap-
proaches a prior loaded stack of cartons, the pusherrods
will be retracted as the decasing assembly conveys the
next stack of cartons into a combined, stacked arrange-
ment against the prior loaded stack of cartons. The drive
mechanism for the stack pusher assembly also can be
disengaged from the magazine conveyor, and operated
to retract the stack pusher assembly to a position behind
the rearmost carton of the next stack of cartons being
loaded, after which the pusher rods can be extended into
an engaging position against the combined stack of car-
tons as the containment rods of the carton decasing as-
sembly are retracted and the carton decasing assembly
is moved back to its initial, loading position. The drive
mechanism of the stack pusher assembly further can be
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reengaged with the magazine conveyor to continue its
forward motion with its pusher rods engaging and sup-
porting the combined stack of cartons as the cartons are
fed to the discharge point of the magazine conveyor.
[0016] Various features, objects and advantages ofthe
present invention will become apparent to those skilled
in the art upon a review of the following detailed descrip-
tion, when taken in conjunction with the accompanying
drawings.

Brief Description of the Drawings

[0017]

Fig. 1 is a perspective illustration of the automatic
carton decasing system according to the principles
of the present invention.

Fig. 2 is a perspective view of the inverting assembly
and stacking conveyor for receiving and inverting the
packaged cartons for removal of the case therefrom.
Fig. 3A is a perspective view of the inverting assem-
bly with a case of stacked cartons received therein.
Figs. 3B and 3C are side elevational viewsillustrating
the inverting of the carton cases at different heights
for different size or geometry cartons.

Figs. 4A and 4B are perspective illustrations of the
carton decasing assembly with the containment rods
thereof shown in retracted and raised positions.
Fig. 4C is an end view of the extensive containment
rods of the carton decasing assembly.

Fig. 4D is a perspective view of the fore or proximal
end of the stacking conveyor and the carton decas-
ing assembly.

Figs.5A-5C are perspective illustrations showing the
engagement of the grippers and containment rods
of the carton decasing assembly for engagement
and holding of a stack of cartons as the case is re-
moved therefrom.

Fig. 6 is a perspective view of the stacking conveyor,
illustrating the stack pusher assembly and carton de-
casing assembly according to the principles of the
present invention.

Figs. 7A-7D are schematic illustrations of the oper-
ation of the stack pusher assembly for moving the
stacks of cartons to a discharge point after removal
of the cases therefrom.

Fig. 8 is a perspective illustration of an alternative
embodiment of the carton decasing system accord-
ing to the principles of the present invention.

Figs. 9A-9C are side elevational views schematically
illustrating the extended orbital movement of the in-
verter head of the decasing system of Fig. 8.

Fig. 10is aplan view of the decasing system of Fig. 8.

[0018] Those skilled in the art will appreciate and un-
derstand that, according to common practice, the various
features of the drawings discussed below are not neces-
sarily drawn to scale, and that dimensions of various fea-
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tures and elements of the drawings may be expanded or
reduced to more clearly illustrate the embodiments of the
present invention described herein.

Discussion of the Invention

[0019] Referring now to the drawings in which like nu-
merals indicate like parts throughout the several views,
Figs. 1-7D illustrate the automatic carton decasing sys-
tem 10 and the operative assemblies thereof for removal
of stacks of cartons 11 from cases or other containers
12 and for automatically loading such decased or re-
moved carton stacks into a carton magazine 13 for feed-
ing into a feeder assembly of a downstream packaging
machine, as indicated in Fig. 1. The cartons 12 can be
received as stacks of flat carton blanks or as preformed
carton sleeves, or in other configurations as needed or
desired, and as will be understood by those skilled in the
art, and will be oriented and removed from their cases in
a stacked, substantially aligned configuration. The auto-
matic carton decasing system further is designed to fit
with and/or be operable with a variety of different type or
size packaging machines. The automatic carton decas-
ing system further can be designed for retrofitting to ex-
isting packaging machines in the field, and further is
adapted to unload/remove and load a full range of carton
sizes and/or configurations as well as different case pro-
portions and materials. For example, the automatic car-
ton decasing system of the present invention can be uti-
lized with 2 x 2, 3 x4, 4 x 6 or other carton sizes and can
handle cartons of a variety of sizes and shapes, including
long, short cases, substantially square cases and tall and
wide cases, such as illustrated at 12A and 12B, respec-
tively, in Figs. 3B-3C and 5A 5C.

[0020] Fig. 1 generallyillustrates one example embod-
iment of the automatic carton decasing system 10 ac-
cording to the principles of the present invention, which
generally includes an elongated frame 21, which frame
generally can be adapted to match its parent packaging
machine. At an upstream end or section 22 of the frame
21 comprises a case infeed 23. The case infeed 23 gen-
erally will comprise a conventional conveying system 24
such as a chain conveyor, belt conveyor or other known
type of conveying mechanism including belts, slats,
chains or other conveying elements 26 that are driven
about a substantially continuous path in the direction of
arrow 27 by a motor or similar drive mechanism (not
shown). An operator can load the cases with cartons
stacked therein on the upstream or first end of the case
infeed conveyor 24, with the cases being queued in a
line or supply arrangement.

[0021] As indicated in Fig. 1, the cases 12 will be ori-
ented on the case infeed conveyor 24 in an upstanding
attitude and with a top or upper end 16 of the cases 12
being open and a series of recesses, cut-outs, gaps or
similar features 17 formed in the leading and trailing side
walls 18A/18B of the cases. The case infeed conveyor
24 will convey the cases in series to an inverting assem-
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bly 30, which inverts or otherwise reorients the cases so
that the cases can be quickly and easily removed from
the cartons while the cartons are maintained in a stacked
configuration as illustrated in Figs. 2-3B. Alternatively,
the cases can be conveyed or transported to the inverting
assembly from a remote location or an automatic depal-
letizer. As indicated in Fig. 1, the case infeed conveyor
further can be designed with respect to the inverting as-
sembly 30 so that different length case infeed conveyors
and/or extensions of the case infeed conveyor can be
provided in either in-line or perpendicular arrangements
to suit available space in a desired or required line layout.
For example, as shown in Fig. 1, the cases 12 can be
loaded onto a first, upstream section 28A of the case
infeed conveyor, and can then be transferred to and/or
reoriented on a second, downstream section 28B, which
conveys the cases to the inverting assembly 30 at the
downstream end thereof.

[0022] Asillustrated in Figs. 1 and 2, the cases 12 with
the cartons 11 stacked therein are conveyed to the down-
stream end of the case infeed conveyor and are brought
into engagement/registration with the inverting assembly
30 positioned at the downstream end of the case infeed
conveyor. The inverting assembly inverts or reorients the
cases with the cartons contained therein and places them
on a stacking or magazine conveyor 31 having a carton
decasing assembly 32 initially located in a first or case
receiving position adjacent an upstream end of the mag-
azine conveyor, as indicated in Figs. 1 and 5A-5C. The
inverting assembly thereafter will release each case,
which will be moved with the decasing assembly along
the magazine conveyor away from the inverting assem-
bly and to a second or intermediate position for removal
of the case as indicated in Fig. 1.

[0023] As illustrated in Figs. 2 and 3A, the inverting
assembly 30 generally includes an inverter head 30A piv-
otally mounted on a pair of upstanding frame members
or supports 33, and includes a pair of side guides or
clamps 34 that are adjustable laterally so as to be repo-
sitionable as needed to engage different size cases.
Each of the side guides 34 generally will include a rear-
wardly projecting plate or arm 36 typically having an out-
wardly flared first or guide portion 36A and a substantially
flat body or second portion 36B mounted to an adjustable
slide support 37. The slide supports 37 are movably
mounted on a support rail 38 that extends laterally be-
tween a pair of vertical slides or supports 39, that further
are mounted to a carrier or base frame member 41, which
pivotally attaches and supports the inverter head 30A on
frame members 33. As Fig. 3A indicates, the slide sup-
ports 37 can be moved laterally toward and away from
each other, and can be fixed in place such as by set
screws 42, or other, similar fasteners, to define a width
for a receiving area 40 of the inverter head 30A in which
the cases 12 are received, with the outwardly flared guide
portions 36A of the side guides 34 helping to center and
guide the cases into the receiving area. For example, as
indicated in Figs. 3A-3C, for taller, thinner cases, the side
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guides can be adjusted inwardly to accommodate the
reduced width or thinner configuration of the cases.
[0024] The inverter head 30A further includes top and
bottom case support guides 44 and 46 that engage the
top and bottom ends of the cases, for positively gripping
and holding the cases during inversion or reorientation
thereof to prevent the cartons from becoming dislodged
orotherwise inadvertently released from the cases during
inversion or reorientation thereof by the inverting assem-
bly. As shown in Figs. 2 and 3A, the case support guides
44 and 46 generally are mounted to vertical slides or
supports 39, with the positions of the case support guides
being adjustable therealong, such as by cranks or hand-
wheels 47 to define a height for the receiving area 40 of
the inverter head. As generally indicated in Fig. 3A, the
case supports further can include spaced forks, tines or
plates 44A/46A, or can include other types of supports.
The inverter head further can be connected to or engaged
by a drive belt 48 or similar conveying mechanism driven
by amotor such asindicated at49in Fig. 3A for controlling
the rotary motion of the inverter head for lifting, inverting
and depositing the cases onto the magazine conveyor
31 (Fig. 2).

[0025] Accordingly, as the case support guides 44 and
46 engage and lift and pivot the cases with the cartons
stacked therein, as indicated by arrows 51 in Figs. 3B
and 3C, so as to reorient the cases in an inverted or
upside down configuration, with the open top portions 16
of the cases being placed in a substantially downwardly
facing alignment on the magazine conveyor 31. In their
initial stack receiving position, the case support guides
44, 46 generally are separated by a gap that is greater
than the case height. As the inverter head 30A inverts,
the lower case support guide 46 can move toward the
upper case support guide 44, which closes this gap and
thus conforms the case support guides to the case height.
As a result, when the case is inverted, the lower case
support guide, which was below the case on the infeed
side, is now engaging on top of the case to prevent the
case from tipping, and holding it square and upright to
facilitate insertion of case containment rods 60 (Figs. 4A-
4C) during a decasing operation (Figs. 5A-5C).

[0026] As further illustrated in Figs. 3B and 3C, the
magazine conveyor 31 can be set at varying heights as
needed depending upon the type of parent packaging
machine and/or the type/configuration of cartons and
cases being fed for decasing without affecting the oper-
ation of the inverting assembly 30. The geometry of the
inverting assembly, and the adjustability and/or closing
engagement of its side guides and case support guides
with a case 12 during inversion and placement of the
case on the magazine conveyor, allows a fixed height
case infeed conveyor 24 to be utilized with variable height
magazine conveyors, with the case inverting assembly
automatically adjusting for case size and placing the case
on the correct magazine height for the packaging ma-
chine. For example, as shown in Fig. 3B, a tall case can
be inverted and placed on the magazine conveyor, with
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the magazine conveyor adjusted and set at a lowered
height, while for shorter or reduced height cases, as
shown in Fig. 3C, the magazine conveyor 31 can be set
at a higher level as needed for feeding the cartons into
the magazine, without requiring reconfiguration or
change-out of the inverting assembly 30. Instead, a sim-
ple adjustment of the positions of the side guides and
case support guides so as to readjust the receiving area
in which the cases are received and engaged, can be
made to ensure a secure lifting and reorientation of the
cases.

[0027] As further indicated in Figs. 1-2, the carton de-
casing assembly 32 generally is initially located at the
upstream or first end of the magazine conveyor 31 in a
first, case receiving or loading position, indicated at 55,
for receiving and engaging the cases after they are in-
verted by the inverting assembly. Figs. 4A-5C generally
illustrate the carton decasing assembly 32, which is mov-
able along the magazine conveyor 31 between its first
loading position, a second, intermediate or case removal
position, indicated at 56 in Fig. 7A, and a third, down-
stream or disengaging position indicated at 57 in Fig. 6.
The movement of the decasing assembly 32 is controlled
by a drive mechanism 58 (Fig. 4D) that is independently
operable from the magazine conveyor.

[0028] The cartondecasingassembly 32 (Figs. 4A-4B)
includes an adjustable framework or sled 61 including
laterally adjustable side guide rails 62 and 63 on which
the cases are initially received, and a series of contain-
ment rod mechanisms 64. Each containment rod mech-
anism includes a vertically extensible case containment
rod 60, which is extensible between a lowered, resting
or non-engaging position (Fig. 4A) and a raised, engag-
ing position (Fig. 4B) by operation of an actuator 66, such
as a pneumatic or hydraulic cylinder or other, similar ac-
tuator. Each of the containment rod mechanisms further
is carried on adjustable supports or holders 67 to enable
variation of the longitudinal positions of the containment
rod mechanisms as needed to accommodate varying
depth or length cases. A series of gripping lugs 68 also
are pivotally mounted to the supports 66 for the contain-
ment rod mechanisms, and are extensible/pivotable by
actuators, as indicated at 69, so as to move through the
recesses or gaps 17 (Figs. 5A-5C) formed in the leading
and trailing side walls of the cases 12 and into engage-
ment with the cartons within the cases for gripping and
applying pressure to the stacked cartons, as illustrated
in Figs. 5A 5C.

[0029] As further illustrated in Figs. 4A, 4B and 4C,
each of the adjustable guide rails 62/63 is adjustable lat-
erally along rails 71 to accommodate different size or
configuration of cases, and the positions of the contain-
ment rods 60 further are adjustable longitudinally, such
as by sliding movement of their supports 66 along guide
rails 72 to further enable adjustment of the framework 61
of the carton decasing assembly to accommodate differ-
ent size and/or configuration cases 12, as illustrated in
Figs. 5A-5C. As indicated in Fig. 2, an adjustment mech-
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anism 73, here shown as ahand-wheel or crank, although
it will be understood that other manual and automatic
adjustment mechanisms also can be used, will be pro-
vided along the magazine conveyor 3 1 for adjustment
of the width of the magazine conveyor, and with it the
width of the carton decasing assembly, to accommodate
different width/size cartons. Preferably, a first side 74A
of the magazine conveyor and the side guide rail (i.e.,
63) associated therewith can remain fixed or stationary,
with the opposite or second side 74B of the magazine
conveyor being movable along laterally extending guide
rails, such as shown at 75 in Fig. 4D, to adjust its position
with respect to the first side 74A of the magazine con-
veyor, and with it, the position of side guide rail 62 with
respect to side guide rail 63 of the carton decasing as-
sembly.

[0030] The adjustments of the magazine conveyor,
and with it, the carton decasing system, to accommodate
varying size and/or configuration cartons and their cases
generally will be made with respect to the parent pack-
aging machine into which the cartons are to be fed. The
parent machine generally will act on a fixed score line
date based on a crease or fold line about which the car-
tons are folded to provide a reference axis or line (indi-
cated at phantom line 76 in Fig. 1) for the X-Y-Z adjust-
ments of the magazine conveyor and carton decasing
assembly. The adjustments of the side frame assemblies
of the carton decasing assembly both laterally and lon-
gitudinally accordingly are part of the size change pro-
cedure for the automatic carton decasing system, with
such longitudinal and lateral adjustments generally being
controlled via manual drive mechanisms and sensors so
as to match the spacing of the containment rods and
gripper lugs to the particular size and/or configuration of
the cases and accordingly the stacks of cartons con-
tained therein. Typically, the positions of the containment
rods will be adjusted to match the longitudinal size or
thickness of the stacks of cartons, and to locate the con-
tainment rods approximately adjacent the fold or crease
lines of the cartons to ensure stable and even engage-
ment therewith as the cartons are conveyed along the
magazine conveyor with the containment rods.

[0031] Figs. 5A-5C generally illustrate the operation of
the decasing assembly 32. Initially, after the case has
been inverted and placed on top of the magazine con-
veyor and moved into registration or otherwise located
for engagement by the carton decasing assembly 32, the
gripper lugs 68 and containment rods 60 are generally
in their retracted, non-engaging positions. Typically, the
cases will have been formed with cutouts 17 (Fig. 2) that
enable access therethrough by the gripper lugs 68 for
engaging and holding the cartons (Figs. 5A-5C). Initially,
the gripper lugs will be engaged to first centralize the
carton load and at least partially compress the stacks of
cartons inwardly. This engagement/compression of the
stacks of cartons further will create spaced gaps or open-
ings along the sides of the cartons to facilitate and/or
enable entry of the containment rods 60, between the



11 EP 2 858 907 B1 12

cartons and the leading and trailing side walls of the cas-
es, as indicated in Fig. 5B. Additionally, as the cartons
and cases are moved along the magazine conveyor, they
will engage and ride along a sloped center guide 77 that
assists in supporting the cartons and cases and in keep-
ing them in a substantially square attitude or alignment
as the containment rods are inserted.

[0032] Thereafter, asillustratedin Fig.5C, with the car-
tons being held by the containment rods, the case will be
lifted off of its stack of cartons by a lifting mechanism 80
(Fig. 1) as the rods remain in a raised, engaging position
for holding the stacks of cartons in place and as the case
is removed therefrom. The containment rods will remain
up for decasing and subsequent transfer of the carton
load to the back of a carton magazine such as being
combined with a prior loaded stack thereon, thus sup-
porting the carton load until a stack pusher assembly 90
engages the stack of cartons and locates the stack of
cartons against the back of previously loaded supply or
stack of cartons within the magazine, as indicated in Figs.
7A-7C. A sensor 78 (Fig. 4D) generally can be provided
atanupstream end of the adjustable frame/sled 61, which
can be engaged by the prior loaded stack of cartons, as
the sled approaches the stack. The activation of this sen-
sor 78 signals the activation of the pusher assembly and
retraction of the carton decasing assembly. At the same
time, the gripper lugs generally will release the cartons
from engagement as the case is lifted off of the stack of
cartons as shown by Fig. 5C, which gripper lugs will fur-
ther be retracted below the cartons as indicated in Fig.
5A.

[0033] As illustrated in Figs. 1, 2, 6 and 7A-7D, the
stack pusher assembly 90 generally is located along the
magazine conveyor 31, downstream from the carton de-
casing assembly 32. The stack pusher assembly 90 can
include one or more stack pushers 91 movable along the
length of the magazine conveyor, which stack pushers
will engage the stacks of cartons after they are removed
from their cases and will hold a final or rearmost carton
at the back of a stack of cartons being fed into the dis-
charge point 92 of the magazine conveyor. In one em-
bodiment, the at least one stack pusher 91 can comprise
a pivoting arm, indicated at phantom lines 94 in Fig. 2,
having a pusher plate 96, and which is adapted to be
pivotable into and out of the path of travel of the stacks
of cartons, which is movable with the operation of the
magazine conveyor to maintain the stacks of cartons at
an upright, stacked attitude.

[0034] Alternatively, as illustrated in Figs. 2, 6 and 7A-
7D, in another embodiment, these stack pushers can in-
clude a pair of extensible pusher rod assemblies 100/101
mounted above the magazine conveyor and movable
along a parallel path of travel therewith. The pusher rod
assemblies 100/101 generally will be spaced apart along
a laterally extending support rail, with the lateral position
or location of the pusher rod assemblies along the sup-
port rail 102 being adjustable with respect to one another
to accommodate different size cartons. For example, the
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lateral positions of the pusher rod assemblies can be
adjusted with respect to a centerline of the parent pack-
aging machine toalign their pusherrods 106 with creases
or fold lines of the cartons. Typically, the pusher rod as-
semblies each will include an actuator 104, such as a
hydraulic or pneumatic cylinder, and a pusher rod 106
which is extensible to a lowered, engaging position and
can be retracted upwardly to a non-engaging or retracted
position out of engagement with the cartons.

[0035] The pusher rods 106 can be provided with a
length sufficient to engage a variety of different height
cartons, or alternatively, the position of the support rail
102 can be adjusted vertically along guide arm 107 to
further adjust the vertical position of the pusher assem-
blies 100/101. Thus, the height of the pusher assemblies
can be further adjusted as needed to accommodate var-
iations in size of the cases. As also indicated in Figs. 2
and 6, the support rail 102 is slidable along an upper
guide rail 108, which helps control and maintain consist-
ent movement ofthe pusher assemblies in a substantially
parallel path of travel to the path of travel P of the cartons
along the magazine conveyor. The vertical support 107
also connects the support rail 102 and thus the pusher
assemblies 100/101 mounted therealong to an inde-
pendent drive system 110.

[0036] As indicated in Figs. 6-7D, the independent
drive system 110 of the stack pusher assembly is disen-
gagably connected to the magazine conveyor drive
mechanism or system 111 so as to generally be moved
therewith as the cartons are fed along the magazine con-
veyor with the pusher rods of the stack pushers in en-
gagement therewith. However, the drive system 110 for
the stack pusher assembly further is separably operable
as needed to permit the stack pusher assembly to be
moved longitudinally, upstream and downstream, inde-
pendently of the movement of the magazine conveyor
as needed to retract and/or reposition the stack pusher
assembly as indicated in Figs. 7A-7D. Thereafter, the
stack pusher assembly can be re-synced with the move-
ment of the magazine conveyor to maintain the stack
pusher assembly in engagement with the stacks of car-
tons being fed along the magazine conveyor into the
downstream magazine 13. Thus, when the stack pusher
is operated with the magazine conveyor, its motor is at
rest and the stack pusher sprocket is engaged with the
chain with the stack pusher(s) engaging the carton stack
as the whole assembly moves in concert. However, when
the stack pushers need to move upstream to go behind
a new stack of cartons, its stack pusher motor drives the
stack pusher assembly upstream, along its chain and
along the magazine conveyor, whether the magazine is
stationary or indexing to feed a next carton.

[0037] The operation of the stack pusher assembly is
generally illustrated in Figs. 7A-7D. After the cases have
been removed from the cartons, the cartons are con-
veyed in a stacked configuration by the carton decasing
assembly 32 along their path of travel P along the mag-
azine conveyor 31 toward the discharge end or point of



13 EP 2 858 907 B1 14

the magazine conveyor. As indicated in Fig. 7A, after the
initial startup and loading of a first stack of cartons on the
magazine conveyor, the next stack of cartons being con-
veyed or moved along the magazine conveyor by the
carton decasing assembly will approach a previously
loaded stack of cartons 11, which stack of cartons is
maintained in a substantially upright, or slightly forward
leaning attitude by the engagement of the stack pusher
assembly therewith.

[0038] As the next stack of cartons 11’ approaches the
previously loaded stack of cartons 11, the sensor 78 (Fig.
4D) at the upstream end of the sled 61 of the carton de-
casing assembly 32 will be engaged, such as by contact-
ing a rearmost carton (Fig. 7B) of the previously loaded
stack of cartons. Upon engagement and activation of the
sensor 78 (Fig. 4D), as indicated in Figs. 7B and 7C, the
activation of the sensor by the approach of the next stack
of cartons being carried by the carton decasing assembly
towards the rearmost carton of the preceding loaded
stack of cartons will cause the disengagement of the
stack pusher assembly. Upon a disengagement signal
being sent to the stack pusher assembly, the pusher rods
106 will be retracted, as indicated in Fig. 7B, and the
drive system 110 for the stack pusher assembly will be
disengaged from the magazine conveyor. Thereafter, as
indicated in Fig. 7C, the stack pusher assembly drive
mechanism will be independently operated so as to move
the stack pushers rearwardly, in the direction of arrow
115, to a retracted position behind the rearmost carton
of the stack of cartons on the carton decasing assembly.
[0039] Once the stack pushers have been retracted to
their rearward position, as indicated in Fig. 7D, the pusher
rods will be extended into engagement with the rearmost
carton of the combined stack of cartons and the drive
system for the stack pusher assembly will be reengaged
with the drive system or drive mechanism of the maga-
zine conveyor. Additionally, as indicated in Figs. 6 and
7B-7C, as the stack pushers are moved to their retracted
position, a pair of shoes 116 can engage and pass over
the top edges of the cartons to ensure that the cartons
will not be caught or otherwise engaged by the pusher
rods. These shoes also can be linked to a sensor to signal
a fault condition if movement of the shoes along the car-
tons is disrupted or interfered with during retraction of
the stack pushers. After the pusher rods of the stack
pushers have been engaged with the rearmost carton of
the combined stack of cartons, the containment rods of
the carton decasing assembly can be retracted, releasing
the cartons from engagement therewith, after which the
carton decasing assembly can be moved back to its ini-
tial, loading or carton receiving position adjacent the up-
stream end of the magazine conveyor and the inverting
assembly. Thereafter, as indicated in Fig. 7D, the stack
pushers will continue to move forwardly with the forward
motion of the magazine conveyor as the cartons are se-
quentially fed through the discharge point of the maga-
zine conveyor and into a downstream packaging ma-
chine magazine.
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[0040] An additional embodiment of the carton decas-
ing system 200 according to the principles of the present
invention is generally illustrated in Figs. 8-10. The em-
bodiment of the decasing system 200 shown in Figs. 8-10
is designed to enable access to the packaging machine
PM, as needed, such as for loading additional materials,
clearing jams, etc. For example, the decasing system
can be adapted for use with "twin stack" type packaging
systems and equipment wherein a first stack or layer of
products, such as bottles or cans or other similar product,
are placed upon a carton, after which a layer pad is placed
over the first or lower stack of products placed on the
carton, after which a second layer or stack of products
is placed on top of the layer pad and the carton folded
thereabout to form a "twin stack" product package. The
layer pads typically are inserted between the stacks of
products at an intermediate point along the path of travel
of the products through the twin stack packaging machine
and thus access must be provided to the layer pad mag-
azine for loading of additional layer pads therein. The
decasing system 200 according to the present embodi-
ment is adapted to provide the automated decasing fea-
tures of the present invention for use with such a twin
stack or other style packaging machines while also en-
abling access to the layer pad magazine and/or other
areas of the packaging machine by an operator, without
requiring reconfiguration of the packaging machine
and/or without substantial disruption in the decasing of
the cartons for feeding into the carton magazine of the
packaging machine.

[0041] As illustrated in Figs. 8-10, the cases 12 with
the cartons 11 stacked therein will be fed along the case
infeed conveyor 24 to the inverting assembly 30 where
the cases are engaged by the inverter head 30A thereof.
The case infeed conveyor and inverter head 30A gener-
ally will have substantially the same construction as dis-
cussed above with reference to Figs. 1-3C. Thus, as with
the embodiment of the carton decasing systemiillustrated
in Figs. 1-3C, the inverter head will generally be mounted
on adjustable frame members or supports 33 and gen-
erally will include side guides or clamps 34 that are ad-
justable laterally to receive cases of different sizes and/or
configurations, as well as top and bottom case support
guides 44 and 46 (Figs. 9A-9B) that likewise are vertically
adjustable along the frame members of the inverter head
to accommodate different size and/or configuration cas-
es.

[0042] Inthe present embodiment of the carton decas-
ing system 200, the inverter head further will be mounted
on a carriage 201, which conveys the inverter head 30A
about an extended, orbital path over and above a layer
pad magazine access area or station 202 provided along
the path of movement of the cases. This layer pad mag-
azine access area 202 enables the operator to access
the twin stack packaging machine PM (Figs. 8 and 10)
for loading of a stack or series layer pads into the layer
pad magazine 203 of the twin stack packaging machine.
Such access further is provided without disruption of the
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operation of the carton decasing system for removing
stacks of cartons form their cases and feeding such
stacks of cartons into a carton magazine 204 of the pack-
aging machine.

[0043] Asillustratedin Figs. 8-9C, the carriage 201, on
which the inverter head 30A of the carton decasing sys-
tem 200 is supported, is mounted on a radially extending
track or rail assembly 206. As shown in the figures, this
rail assembly 206 extends along an orbital path, upwardly
and over the layer pad magazine access area 202, from
the downstream end of the case infeed conveyor to the
upstream magazine conveyor 31. The rail assembly 206
generally will include one or more rails 207, which could
include V-rails, box rails, or other configuration rails, and
which can further include a series of rollers mounted the-
realong for supporting the carriage as it is moved along
the rails. The rails 207 are supported over the layer pad
magazine access area by an orbital frame 208.

[0044] The carriage 201 of the inverter head 30A gen-
erally will engage and ride along the rails of the rail as-
sembly 206 and will be moved about its orbital path, in-
dicated by arrows 209 in Fig. 9B, for transporting a case
with the stacked cartons therein over the operator and
layer pad magazine access area 202 for depositing the
case in an inverted position onto the magazine conveyor
31. A drive system 210 will control the orbital movement
of the carriage 201 along the rail assembly 206. The drive
system 210 generally will include a reversible, variable
speed motor, such as shown at 211, and a drive mech-
anism or means, illustrated by phantom lines 212 in Fig.
8, that transports the carriage 201 along its orbital path
as shown in Figs. 9A-9C. The drive motor 211 generally
will be a variable speed, reversible motor sized for a duty
cycle and load to accommodate varying size and weight
cases containing varying size cartons stacked therein.
The motors also can include a reducer so as to increase
the torque of the motor to accommodate varying
size/weight loads of cartons and can be operated at cycle
rates of approximately 30-45 seconds per operational
cycle, although greater or lesser cycle rates also can be
used. The drive mechanism 212 further can include one
or more chains, cables, belts, or a combination of chains,
belts and/or cables (shown in phantom lines 214 in Fig.
8) that are received within and moves along the rails 207
of the rail assembly 206 in a reversible, back and forth
motion under operation of the drive motor 211. Also, the
drive mechanism could include an orbital rack and pinion,
with a pinion gear being driven by a motor mounted to
the inverter head.

[0045] As illustrated in Figs. 9A-9C, once a case 12
with a stack of cartons therein has been engaged and
contained within the inverter head 30A of the inverting
assembly 30 by the side guides and bottom case support
guides (the top support guide generally floating over and
conforming to the top of the case as the case is inverted),
the drive motor 211 generally will be actuated to com-
mence inverting of the case and cartons. As indicated in
Fig. 9B, the motor will pull the drive chain or other drive
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mechanism along the rails of the rail assembly 206, caus-
ing the carriage 201 to transport the inverter head 30A
about its orbital path as shown by arrows 209, upwardly
and over the layer pad magazine access area 202. The
inverter head thus will be moved about its expanded,
orbital path for inversion of the case, and will place the
inverted case on the magazine conveyor 31 as discussed
with respect to the prior embodiment of Figs. 1-6. There-
after, a carton decasing operation can be commenced,
as discussed above with respect to the prior embodiment
and as illustrated in Figs. 6-7D, for removal of the cases
from the stacks of cartons, after which the cases can be
removed from the carton decasing system and packaging
machine along their overhead conveyor, while the stacks
of cartons are fed into the carton magazine 204 for the
packaging machine PM. As the cartons are fed to the
carton magazine, the drive motor 211 of the drive system
210 also can be reversed, pulling the drive chain(s) 214
of the drive mechanism 212 (Fig. 8) rearwardly so as to
transport the inverter head in a reverse direction along
its orbital path, back to its initial, home position at the
downstream end of the case infeed conveyor for receiv-
ing a next case with a stack of cartons therein.

[0046] The embodimentofthe carton decasing system
200 illustrated in Figs. 8-10 thus enables the use of the
carton decasing system according to the principles of the
present invention with additional types of packaging ma-
chines, such as twin-stack type packaging machines, by
providing an operator with walk-in access to the layer
pad magazine of the packaging machine for loading of
additional layer pads and/or for providing access to the
packaging machine as needed for clearing of jams, etc.
As further illustrated in Figs. 8-10, the access area 202
defined within the carton decasing system 200 generally
will include a series of protective panels or barriers, gen-
erally indicated at 215 forming a protective housing or
cage 216 beneath the rail assembly 206 along which the
carriage 201 is conveyed during a case inverting opera-
tion. Such barriers 215 can include Plexiglas or safety
glass panels supported by frame members 217, which
panels or barriers 215 can further be removable or oth-
erwise pivotally mounted to the frame member so as to
enable access to the rail assembly 206 as needed for
maintenance or repair/replacement or other adjustments
thereof. Additionally, other panels or barriers also can be
used, including the formation of a wire cage or similar
protective housing, so that the operator can be provided
with substantially safe/protected access to the layer pad
magazine or other areas of the packaging machine dur-
ing operation of the inverting assembly 30 of the carton
decasing system 200.

[0047] The automatic carton decasing system of the
present invention thus is designed to maximize the use
of space by utilizing the smallest footprint possible, while
maintaining front guard line and maintenance side clear-
ance as needed for the infeed conveyors. Additionally,
as noted, the case infeed conveyor is provided with an
in-line layout enabling extensions of the case infeed con-
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veyor as needed. The automatic carton decasing system
further is provided with open access for each of the op-
erative assemblies for ease of changeover and mainte-
nance, and is generally adapted to be a self-contained
unit to enable magazine loading and unloading with or
without decasing functionality so that the system can be
utilized in various configurations and as a retrofit or up-
grade to existing packaging systems. The system further
can be primed by loading a limited number of cartons
initially within the feeder to create an initial stack against
which later decased carton stacks will be placed, while
the empty cases are dischargeable along a high level
conveyor to help reduce the system footprint, and which
further can be reconfigured to provide case discharge
anywhere in an approximately 180° radius for discharg-
ing cases into a bin or baler or directing them to some
other type of containment unit for collection and disposal
or recycling.

[0048] The foregoing description generally illustrates
and describes various embodiments of the present in-
vention. It will, however, be understood by those skilled
in the art that various changes and modifications can be
made to the above-discussed construction of the present
invention without departing from the spirit and scope of
the invention as disclosed herein, and that it is intended
that all matter contained in the above description or
shown inthe accompanying drawings shallbe interpreted
as being illustrative, and not to be taken in a limiting
sense.

Claims

1. A system (10/200) for removing cartons (11) from
containers (12) for loading into a product packaging
machine, comprising:

a case infeed (23) along which the containers
(12) are fed in series to a magazine conveyor
(31);

an inverting assembly (30) receiving the con-
tainers (12) from the case infeed (23), the con-
tainers (12) are engaged by an inverter head
(30A) ofthe inverting assembly (30), the inverter
head (30A) is mounted on a carriage (201) and
transports the containers (12) about an extend-
ed, orbital path over and above alayer pad mag-
azine access area (202) along the path of move-
ment of the container (12) and places the con-
tainers (12) with the cartons (11) stacked therein
in an inverted position on the magazine convey-
or (31);

a stack pusher assembly (90) for engaging and
supporting the cartons (11) in their stacked con-
figuration as the cartons are moved along the
magazine conveyor (31) toward the discharge
(92) of the magazine conveyor (31) for feeding
the cartons (11) to a magazine for the packaging
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machine;

a decasing assembly (32) movable along the
magazine conveyor (31) between a loading po-
sition adjacent the case infeed (23) and a case
removal position, characterized by:

the decasing assembly (32) including an adjust-
able frame (61) with a plurality of adjustable
guiderails (62, 63) that are adjustable alongrails
(71) and are movable to configure the decasing
assembly (32) to receive containers (12) having
different sizes and/or configurations with the
cartons (11) stacked therein, the decasing as-
sembly (32) further including a series of contain-
ment rod mechanisms (64) each including a ver-
tically extensible containment rod (60), the con-
tainment rod mechanisms (64) being carried on
adjustable supports or holders (67) to enable
variation of the longitudinal positions of the con-
tainment rod mechanisms (64) as needed to ac-
commodate varying depth or length containers
and being configurable to substantially match
the sizes and/or configurations of the cartons
(11) received as needed to substantially contain
and maintain the cartons (11) in a stacked con-
figuration as the cartons (11) are removed from
the containers (12) and moved along the mag-
azine conveyor (31) toward a discharge (92)
thereof;

The system (10/200) of claim 1, wherein the contain-
ment rods (60) are extensible into the containers (12)
between the cartons (11) and at least one side wall
(18A/B) of the containers (12) to facilitate removal
of the cartons (11) from the containers (12).

The system (10/200) of claim 1, wherein the position
of the inverted containers (12) being placed on the
magazine conveyor (31) by the inverting assembly
(30) is automatically adjusted to substantially match
an elevation of the magazine conveyor (31).

The system (200) of claim 3, wherein the inverter
head (30A) has top and bottom case support guides
(44/46) and is mounted on the carriage (201) that is
movable along the extended, orbital path over the
access area (202) as the containers (12) are moved
to their inverted position.

The system (200) of claim 4, wherein the access
area (202) is of a size sufficient to enable access to
a portion of the packaging machine by an operator
without interfering with movement of the containers
(12) along their extended, orbital path from the case
infeed (23) to the magazine conveyor (31).

The system (10) of claim 3, wherein the inverter head
(30A) is rotatable and has adjustable side rails (33)
and top and bottom case support guides (37) defin-
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ing areceiving area (40) for receiving and supporting
the containers (12) of varying sizes with the cartons
(11) stacked therein, as the containers (12) are re-
oriented and deposited onto the magazine conveyor
(31) for removal of the container (12).

The system (10/200) of claim 1 and wherein the de-
casing assembly (32) further comprises a lifting
mechanism (80) for removing the containers (12)
from about the cartons (11), with the cartons (11)
maintained in their stacked configuration.

The system (10/200) of claim 1, wherein the series
of containment rods (60) are movable into the con-
tainers (12) to facilitate removal of the containers
(12) from the cartons (11), and the decasing assem-
bly further comprises grippers (68) adapted to move
into an engaging position for engaging the cartons
(11) within their containers (12) to create a spacing
for entry of the containment rods (60) into the con-
tainers (12).

The system (10/200) of claim 1 and wherein the stack
pusher assembly (90) includes at least one stack
pusher (91) carried by a drive system (110), the drive
system (110) engageable with a conveying mecha-
nism (111) for the magazine conveyor (31) so as to
move the at least one stack pusher (91) therewith
during feeding of a carton stack (11), and being se-
lectively disengageable from the conveying mecha-
nism (111) of the magazine conveyor (31) so as to
be operable independently of the conveying mech-
anism (111) of the magazine conveyor (31) for re-
positioning of the at least one stack pusher (91) with
respect to a new stack of cartons (11) loaded on the
magazine conveyor (31).

The system of claim 9, wherein the atleast one stack
pusher (91) comprises a pair of extensible pusher
rods (100/101) positioned above the magazine con-
veyor (31) and moveable therealong, each of the
pusher rods (100/101) connected to an actuator
(104) for controlling retraction and extension of the
pusher rods (100/101) between a retracted, non-en-
gaging position and an extended, engaging position
for contacting and supporting the stacks of cartons
(11) as the stacks of cartons (11) are moved along
the magazine conveyor (31) toward the discharge
(92).

A method of removing cartons (11) from a case (12)
for feeding to a product packaging machine, com-
prising:

moving the case (12) with a stack of cartons (11)
therein along a path of travel;

transporting the case (12) with the stack of car-
tons (11) therein about an extended, orbital path
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atleast partially overand above a layer pad mag-
azine access area (202) provided along the path
of movement of the case (12) with an inverting
assembly (30) having an inverter head (30A)
mounted on a carriage (201), and transferring
the case (12) with the stack of cartons (11) there-
in to a decasing assembly (32) movable along
a magazine conveyor (31), wherein the decas-
ing assembly (32) includes an adjustable frame
(61) with a plurality of adjustable guide rails (62,
63) that are adjustable along rails (71) and are
movable to configure the decasing assembly
(32) to receive cases (12) having different sizes
and/or configurations, and a series of contain-
ment rod mechanisms (64) each including a ver-
tically extensible containment rod (60), the con-
tainment rod mechanisms (64) being carried on
adjustable supports or holders (67) to enable
variation of the longitudinal positions of the con-
tainment rod mechanisms (64) as needed to ac-
commodate varying depth or length cases and
being configurable to substantially match the
sizes and/or configurations of the cartons (11);
moving the containment mechanisms (60) into
positions adjacent foremost and rearmost car-
tons (11) of the stack of cartons (11) received
by the decasing assembly (32);

moving the decasing assembly (32) along the
magazine conveyor (31) while holding the car-
tons (11) in a stacked configuration with the de-
casing assembly (32) and removing the case
(12) from the stack of cartons (11);

engaging the stack of cartons (11) with a stack
pusher assembly (90) comprising at least one
stack pusher (91); and

continuing movementof the stack of cartons (11)
along their path of travel along the magazine
conveyor (31) toward a discharge point (92) as
the case (12) is moved away from the stacked
cartons (11).

The method of claim 11, wherein transferring the
case (12) with the stack of cartons (11) thereon to
the decasing assembly (32) comprises receiving the
case (12) on a carriage (61), engaging the stack of
cartons (11) within the case (12) with a series of grip-
ping fingers (68) to create a gap between the cartons
(11) and at least one side wall of the case (12), and
inserting the containment rod mechanisms (60) into
the case (12), adjacent upstream and downstream
sides of the stack of cartons (11) and in contact there-
with.

The method of claim 11, further comprising moving
an additional stack of cartons (11) toward a prior
stack of cartons (11) being urged toward the dis-
charge point (92) by the at least one stack pusher
(91), as the additional stack of cartons (11) ap-
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proaches the prior stack of cartons (11), retracting
the at least one stack pusher (91) out of engagement
therewith and moving the at least one stack pusher
(91) to a position behind the additional stack of car-
tons (11), urging the additional stack of cartons (11)
against the prior stack of cartons (11), and moving
the combined stack of cartons (11) forwardly with
the at least one stack pusher (91).

The method of claim 11, further comprising moving
the case (12) with the cartons (11) stacked therein
into the inverting assembly (30), engaging at least
lower and side edge portions of the case (12) with
case support guides (44/45), and transporting the
case (12) from a first position on a case infeed con-
veyor (24) to an inverted position on the magazine
conveyor (31).

The method of claim 14 and wherein moving the case
(12) to an inverted position comprises transporting
the case (12) along the extended, orbital path up-
wardly and over the operator access area (202) as
the case (12) is inverted, and placing the case (12)
on the magazine conveyor (31) in its inverted posi-
tion.

Patentanspriiche

1.

System (10/200) zum Entfernen von Kartons (11)
aus Behaltern (12) zum Laden in eine Produktver-
packungsmaschine, umfassend:

eine Behalterzufiihrung (23), entlang welcher
die Behalter (12) in Reihe zu einem Magazinfor-
derer (31) zugefiihrt werden;

eine Umkehranordnung (30), welche die Behal-
ter (12) von der Behalterzufiihrung (23) auf-
nimmt, wobei die Behalter (12) mit einem Um-
kehrkopf (30A) der Umkehranordnung (30) in
Eingriff stehen, wobei der Umkehrkopf (30A) auf
einem Schlitten (201) montiert ist und die Be-
halter (12) um einen ausgedehnten Umlaufpfad
Uber und oberhalb eines Schichtkissenmaga-
zinzugangsbereichs (202) entlang des Bewe-
gungspfades des Behalters (12) transportiert
und die Behalter (12) mit den darin gestapelten
Kartons (11) in einer umgekehrten Position auf
dem Magazinférderer (31) anordnet;

eine Stapelschieberanordnung (90) zum Ein-
greifen und Tragen der Schachteln (11) in ihrer
gestapelten Konfiguration, wenn die Kartons
entlang des Magazinférderers (31) in Richtung
des Auslasses (92) des Magazinférderers (31)
bewegt werden, um die Kartons (11) zu einem
Magazin fir die Verpackungsmaschine zuzu-
flhren;

eine entlang dem Magazinférderer (31) zwi-
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schen einer Ladeposition neben der Behélter-
zuftihrung (23) und einer Behalterentnahmepo-
sition bewegliche Auspackanordnung (32), ge-
kennzeichnet durch:

die Auspackanordnung (32), welche einen ein-
stellbaren Rahmen (61) mit einer Vielzahl von
einstellbaren Fihrungsschienen (62, 63) um-
fasst, die entlang Schienen (71) verstellbar sind
und die bewegbar sind, um die Auspackanord-
nung (32) zur Aufnahme von Behaltern (12) mit
unterschiedlichen GroRen und/oder Konfigura-
tionen mit darin gestapelten Kartons (11) zu kon-
figurieren, wobei die Auspackanordnung (32)
ferner eine Reihe von Riickhaltestangenmecha-
nismen (64) umfasst, die jeweils eine vertikal
ausfahrbare Rickhaltestange (60) umfassen,
wobei die Riickhaltestangenmechanismen (64)
auf einstellbaren Stiitzen oder Haltern (67) ge-
tragen werden, um eine Variation der Langspo-
sitionen der Rickhaltestangenmechanismen
(64) zu ermoglichen, wie es erforderlich ist, um
Behalter mit unterschiedlicher Tiefe oder Lange
aufzunehmen, und so konfiguriert werden kén-
nen, um im Wesentlichen den GréRen und/oder
Konfigurationen der empfangenen Kartons (11)
zu entsprechen, wie es bendtigt wird, um im We-
sentlichen die Kartons (11) in einer gestapelten
Konfiguration aufgenommen zu halten, wenn
die Kartons (11) aus den Behaltern (12) entnom-
men und entlang des Magazinférderers (31) in
Richtung auf einen Auslass (92) davon bewegt
werden.

System (10/200) nach Anspruch 1, wobei die Riick-
haltestangen (60) in die Behalter (12) zwischen den
Kartons (11) und wenigstens einer Seitenwand
(18A/B) der Behalter (12) erstreckbar sind, um die
Entnahme der Kartons (11) aus den Behaltern (12)
zu erleichtern.

System (10/200) nach Anspruch 1, wobei die Posi-
tion der umgekehrten Behalter (12), die durch die
Umkehranordnung (30) auf dem Magazinférderer
(31) angeordnet sind, automatisch so eingestellt
wird, um im Wesentlichen einer Anhebung des Ma-
gazinférderers (31) zu entsprechen.

System (200) nach Anspruch 3, wobei der Umkehr-
kopf (30A) obere und untere Behaltertragfiihrungen
(44/46) aufweist und auf dem Schlitten (201) mon-
tiert ist, der entlang des verlangerten Umlaufpfades
Uber dem Zugangsbereich (202) bewegbar ist, wenn
die Behalter (12) in ihre umgekehrte Position bewegt
werden.

System (200) nach Anspruch 4, wobei der Zugangs-
bereich (202) eine GréRRe aufweist, die ausreicht, um
einem Bediener den Zugang zu einem Abschnitt der
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Verpackungsmaschine zu ermdglichen, ohne die
Bewegung der Behélter (12) entlang ihres verlan-
gerten Umlaufpfades von der Behélterzufiihrung
(23) zum Magazinférderer (31) zu beeintrachtigen.

System (10) nach Anspruch 3, wobei der Umkehr-
kopf (30A) drehbar ist und einstellbare Seitenschie-
nen (33) und obere und untere Behaltertragfiihrun-
gen (37) aufweist, die einen Aufnahmebereich (40)
zum Aufnehmen und Tragen der Behalter (12) un-
terschiedlicher GrofRe mit den darin gestapelten Kar-
tons (11) definieren, wenn die Behalter (12) neu aus-
gerichtet und aufden Magazinférderer (31) zum Ent-
fernen des Behalters (12) abgelegt werden.

System (10/200) nach Anspruch 1 und wobei die
Auspackanordnung (32) ferner einen Hebemecha-
nismus (80) zum Entfernen der Behalter (12) von
den Kartons (11) umfasst, wobei die Kartons (11) in
ihrer gestapelten Konfiguration gehalten werden.

System (10/200) nach Anspruch 1, wobei die Reihe
von Rickhaltestangen (60) in die Behalter (12) be-
wegbar ist, um das Entfernen der Behalter (12) von
den Kartons (11) zu erleichtern, und wobei die Aus-
packanordnung ferner Greifer (68) umfasst, die aus-
gelegt sind, um sich in eine Eingriffsposition zu be-
wegen, um mit den Kartons (11) in ihren Behaltern
(12) in Eingriff zu kommen, um einen Abstand fir
den Eintritt der Riickhaltestangen (60) in die Behalter
(12) zu schaffen.

System (10/200) nach Anspruch 1 und wobei die
Stapelschieberanordnung (90) wenigstens einen
Stapelschieber (91) umfasst, der von einem An-
triebssystem (110) getragen wird, wobei das An-
triebssystem (110) mit einem Fdérdermechanismus
(111) fir den Magazinférderer (31) in Eingriff bring-
bar ist, um so den wenigstens einen Stapelschieber
(91) wahrend des Zuflihrens eines Kartonstapels
(11) damit zu bewegen, und wobei es selektiv vom
Fordermechanismus (111) des Magazinférderers
(31) auBer Eingriff gebracht werden kann, um so un-
abhangig vom Férdermechanismus (111) des Ma-
gazinférderers (31) betreibbar zu sein, um den we-
nigstens einen Stapelschieber (91) in Bezug auf ei-
nen neuen Stapel von Kartons (11), der auf den Ma-
gazinférderer (31) geladen ist, neu zu positionieren.

System nach Anspruch 9, wobei der wenigstens eine
Stapelschieber (91) ein Paar ausfahrbarer Schub-
stangen (100/101) umfasst, die Uber dem Magazin-
forderer (31) angeordnet sind und entlang diesem
bewegbar sind, wobei jede der Schubstangen
(100/101) mit einem Stellglied (104) verbunden ist,
um das Einfahren und Ausfahren der Schubstangen
(100/101) zwischen einer zurlickgezogenen, nicht
eingreifenden Position und einer ausgefahrenen,
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eingreifenden Position zum Kontaktieren und Tra-
gen der Stapel von Kartons (11) zu steuern, wenn
die Stapel von Kartons (11) entlang des Magazinfor-
derers (31) in Richtung auf den Auslass (92) zu be-
wegt werden.

Verfahren zum Entfernen von Kartons (11) aus ei-
nem Behalter (12) zum Zufilhren zu einer Produkt-
verpackungsmaschine, umfassend:

Bewegen des Behalters (12) mit einem Stapel
Kartons (11) darin entlang eines Bewegungs-
pfades;

Transportieren des Behalters (12) mit dem Sta-
pel von Kartons (11) darin tber einen verlanger-
ten Umlaufpfad wenigstens teilweise tber und
oberhalb eines Schichtkissenmagazinzugangs-
bereichs (202), der entlang des Bewegungspfa-
des des Behalters (12) mit einer Umkehranord-
nung (30) mit einem auf einem Schlitten (201)
montierten Umkehrkopf (30A) vorgesehen ist
und Uberfiihren des Behélters (12) mit dem da-
rin befindlichen Stapel von Kartons (11) zu einer
Auspackanordnung (32), die entlang einem Ma-
gazinférderer (31) bewegbar ist, wobei die Aus-
packanordnung (32) einen einstellbaren Rah-
men (61) mit einer Vielzahl von einstellbaren
Fihrungsschienen (62, 63), die entlang Schie-
nen (71) einstellbar sind und die bewegbar sind,
um die Auspackanordnung (32) zur Aufnahme
von Behaltern (12) mit unterschiedlichen Gro-
Ren und/oder Konfigurationen zu konfigurieren,
und eine Reihe von Rickhaltestangenmecha-
nismen (64) aufweist, die jeweils eine vertikal
ausfahrbare Rickhaltestange (60) umfassen,
wobei die Riickhaltestangenmechanismen (64)
auf einstellbaren Tragern oder Halterungen (67)
getragen werden, um eine Variation der Langs-
positionen der Rickhaltestangenmechanismen
(64) nach Bedarf zu erméglichen, um sich an
Behalter mit unterschiedlicher Tiefe oder Lange
anzupassen, und wobei sie konfigurierbar sind,
um im Wesentlichen den GréRen und/oder Kon-
figurationen der Kartons (11) zu entsprechen;
Bewegen der Ruckhaltemechanismen (60) in
Positionen neben den vordersten und hintersten
Kartons (11) des Stapels von Kartons (11), die
von der Auspackanordnung (32) aufgenommen
werden;

Bewegen der Auspackanordnung (32) entlang
des Magazinforderers (31), wahrend die Kar-
tons (11) in einer gestapelten Konfiguration mit
der Auspackanordnung (32) gehalten werden,
und Entfernen des Behalters (12) vom Stapel
von Kartons (11);

Ergreifen des Stapels von Kartons (11) mit einer
Stapelschieberanordnung (90), die wenigstens
einen Stapelschieber (91) umfasst; und



12.

13.

14.

15.

25 EP 2 858 907 B1 26

Fortsetzen der Bewegung des Stapels von Kar-
tons (11) entlang ihres Bewegungspfades ent-
lang des Magazinforderers (31) in Richtung auf
einen Ausgabepunkt (92), wenn der Behalter
(12) von den gestapelten Kartons (11) wegbe-
wegt wird.

Verfahren nach Anspruch 11, wobei das Uberfilhren
des Behalters (12) mit dem Stapel von Kartons (11)
darauf zur Auspackanordnung (32) das Aufnehmen
des Behalters (12) auf einem Schlitten (61), das In-
Eingriff-Bringen des Stapels von Kartons (11) im Be-
halter (12) mit einer Reihe von Greiffingern (68), um
einen Spalt zwischen den Kartons (11) und wenigs-
tens einer Seitenwand des Behalters (12) zu schaf-
fen, und Einschieben der Riickhaltestangenmecha-
nismen (60) in den Behalter (12) benachbart strom-
aufwarts und stromabwarts des Stapels von Kartons
(11) und damit in Kontakt umfasst.

Verfahren nach Anspruch 11, ferner umfassend das
Bewegen eines zusatzlichen Stapels von Kartons
(11) in Richtung eines vorhergehenden Stapels von
Kartons (11), der von dem wenigstens einen Stapel-
schieber (91) zum Entladepunkt (92) gedriickt wird,
wenn der zusatzliche Stapel von Kartons (11) sich
dem vorhergehenden Stapel von Kartons (11) na-
hert, das Zuriickziehen des wenigstens einen Sta-
pelschiebers (91) aus dem Eingriff mit diesem und
das Bewegen des wenigstens einen Stapelschie-
bers (91) in eine Position hinter dem zuséatzlichen
Stapel von Kartons (11), das Drangen des zusatzli-
chen Stapels von Kartons (11) gegen den vorherge-
henden Stapel von Kartons (11) und das Vorwarts-
bewegen des kombinierten Stapels von Kartons (11)
mit dem wenigstens einen Stapelschieber (91) .

Verfahren nach Anspruch 11, ferner umfassend das
Bewegen des Behalters (12) mit den darin gestapel-
ten Kartons (11) in die Umkehranordnung (30), wo-
bei wenigstens untere und seitliche Randabschnitte
des Behalters (12) mit Behaltertragfihrungen
(44/45) in Eingriff kommen, und das Transportieren
des Behalters (12) von einer ersten Position auf ei-
nem Behalterzufihrférderer (24) zu einer umgekehr-
ten Position auf dem Magazinforderer (31).

Verfahren nach Anspruch 14, wobei das Bewegen
des Behalters (12) in eine umgekehrte Position das
Transportieren des Behalters (12) entlang des er-
weiterten Umlaufpfades nach oben und Giber den Be-
dienerzugangsbereich (202), wenn der Behalter (12)
invertiert wird, und das Anordnen des Behalters (12)
auf dem Magazinforderer (31) in seiner umgekehr-
ten Position umfasst.
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Revendications

Systéme (10/200) destiné a retirer des cartons (11)
de conteneurs (12) pour les charger dans une ma-
chine d’emballage de produits, comprenant :

une entrée de caisses (23) le long de laquelle
les conteneurs (12) sont alimentés en série vers
un convoyeur a magasins (31) ;

un ensemble d’inversion (30) recevant les con-
teneurs (12) en provenance de I'entrée de cais-
ses (23), les conteneurs (12) étant engagés par
une téte d’inverseur (30A) de I'ensemble d’in-
version (30), la téte d’inverseur (30A) étant mon-
tée sur un chariot (201) et transportant les con-
teneurs (12) autour d’un trajet orbital allongé sur
et au-dessus d'une zone d’accés au magasin
d’intercalaires (202) le long du trajet de dépla-
cement des conteneurs (12) et plagant les con-
teneurs (12) avec les cartons (11) empilés dans
ceux-ci dans une position inversée sur le con-
voyeur a magasins (31) ;

un ensemble de poussoir de piles (90) destiné
a engager et a supporter les cartons (11) dans
leur configuration empilée tandis que les cartons
se déplacent le long du convoyeur a magasins
(31) vers la sortie (92) du convoyeur a magasins
(31) pour alimenter les cartons (11) vers un ma-
gasin pour la machine d’emballage ;

un ensemble de déballage (32) déplagable le
long du convoyeur a magasins (31) entre une
position de chargement adjacente a I'entrée de
caisses (23) etune position deretrait de caisses,
caractérisé en ce que :

'ensemble de déballage (32) comprend un
chassis réglable (61) avec une pluralité de rails
de guidage réglables (62, 63), lesquels peuvent
étre réglés le long de rails (71) et déplacés pour
configurer 'ensemble de déballage (32) pourre-
cevoir des conteneurs (12) présentant différen-
tes tailles et/ou configurations avec les cartons
(11) empilés dans ceux-ci, 'ensemble de débal-
lage (32) comprenant en outre une série de mé-
canismes de tiges de retenue (64) comprenant
respectivement une tige de retenue (60) exten-
sible verticalement, les mécanismes de tiges de
retenue (64) étant portés sur des supports ou
dispositifs de maintien réglables (67) permettant
une modification des positions longitudinales
des mécanismes de tiges de retenue (64) selon
les besoins pour accueillir des conteneurs de
différentes profondeurs ou longueurs, et pou-
vant étre configurées pour s’adapter aux tailles
et/ou configurations des cartons (11) regus se-
lon les besoins afin de contenir et maintenir
substantiellement les cartons (11) dans une
configuration empilée tandis que les cartons
(11) sontretirés des conteneurs (12) etdéplacés
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le long du convoyeur a magasins (31) vers une
sortie (92) de celui-ci.

Systéme (10/200) selon la revendication 1, dans le-
quellestiges de retenue (60) peuvent s’étendre dans
les conteneurs (12) entre les cartons (11) etau moins
une paroi latérale (18A/B) des conteneurs (12) pour
faciliter le retrait des cartons (11) hors des conte-
neurs (12).

Systéme (10/200) selon la revendication 1, dans le-
quel la position des conteneurs (12) placés sur le
convoyeur a magasins (31) par I'ensemble d’inver-
sion (30) est réglée automatiquement de maniére a
correspondre substantiellement a une hauteur du
convoyeur a magasins (31)

Systeme (200) selon la revendication 3, dans lequel
latéte d’inverseur (30A) présente des guides de sup-
port de caisse supérieur et inférieur (44/46) tout en
étant montée sur le chariot (201) déplagable le long
du trajet orbital allongé sur la zone d’acces (202)
tandis que les conteneurs (12) sont déplacés vers
leur position inversée.

Systeme (200) selon la revendication 4, dans lequel
la zone d’acces (202) présente une taille suffisante
pour permettre a un opérateur d’accéder aune partie
de la machine d’emballage sans géner le déplace-
ment des conteneurs (12) le long de leur trajet orbital
allongé, de I'entrée de caisses (23) jusqu’au con-
voyeur a magasins (31).

Systeme (10) selon la revendication 3, dans lequel
la téte d’'inverseur (30A) est rotative et présente des
rails latéraux réglables (33) et des guides de support
supérieur et inférieur (37) définissant une zone de
réception (40) pour recevoir et supporter les conte-
neurs (12) de différentes tailles avecles cartons (11)
empilés dans ceux-ci, tandis que les conteneurs (12)
sont réorientés et déposés sur le convoyeur a ma-
gasins (31) pour le retrait des conteneurs (12).

Systéme (10/200) selon la revendication 1, dans le-
quel I'ensemble de déballage (32) comprend en
outre un mécanisme de levage (80) pour le retrait
des conteneurs (12) autour des cartons (11), avec
les cartons (11) maintenus dans leur configuration
empilée.

Systéme (10/200) selon la revendication 1, dans le-
quel la série de tiges de retenue (60) peut étre dé-
placée a l'intérieur des conteneurs (12) pour faciliter
le retrait des conteneurs (12) par rapport aux cartons
(11), et 'ensemble de déballage comprend en outre
des préhenseurs (68) adaptés pour se déplacer vers
une position d’engagement pour engager les cartons
(11) dans leurs conteneurs (12) afin de créer un es-
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pace permettant aux tiges de retenue (60) de péné-
trer dans les conteneurs (12).

Systéme (10/200) selon la revendication 1, dans le-
quel 'ensemble de poussoir de piles (90) comprend
au moins un poussoir de piles (91) porté par un sys-
teme d’entrainement (110), le systeme d’entraine-
ment (110) pouvant étre engagé avec un mécanisme
detransport(111) pour le convoyeura magasins (31)
de maniére a déplacer 'au moins un poussoir de
piles (91) avec celui-ci pendant I'alimentation d’'une
pile de cartons (11), et pouvant étre désengagé sé-
lectivement d’avec le mécanisme de transport (111)
du convoyeur a magasins (31) de maniére a pouvoir
étre commandé indépendamment du mécanisme de
transport (111) du convoyeur a magasins (31) pour
repositionner I'au moins un poussoir de piles (91)
par rapport a une nouvelle pile de cartons (11) char-
gée sur le convoyeur a magasins (31).

Systeme selon la revendication 9, dans lequel 'au
moins un poussoir de piles (91) comprend une paire
de tiges de poussoir extensibles (100/101) position-
nées au-dessus du convoyeur a magasins (31) et
déplacables le long de celui-ci, chacune des tiges
de poussoir (100/101) étant reliée a un actionneur
(104) pour commander la rétractation et I'extension
des tiges de poussoir (100/101) entre une position
rétractée non engagée et une position étendue en-
gagee pour toucher et supporter les pile de cartons
(11) tandis que les cartons (11) sont déplacés le long
du convoyeur a magasins (31) vers la sortie (92).

Procédé destiné aretirer des cartons (11) d’'une cais-
se (12) pour alimenter une machine d’emballage de
produits, comprenant :

le déplacement de la caisse (12) avec une pile
de cartons (11) dans celle-ci le long d’'un trajet
de transport ;

le transport de la caisse (12) avec la pile de car-
tons (11) dans celle-ci autour d’un trajet orbital
allongé au moins partiellement sur et au-dessus
d’une zone d’accés (202) au magasin d’interca-
laires disposée le long du trajet de déplacement
de la caisse (12) avec un ensemble d’inversion
(30) présentant une téte d’'inverseur (30A) mon-
tée surun chariot (201), et le transfert de la cais-
se (12) avec la pile de cartons (11) dans celle-
ci vers un ensemble de déballage (32) déplaga-
ble le long d’'un convoyeur a magasins (31), I'en-
semble de déballage (32) comprenant un chas-
sis réglable (61) avec une pluralité de rails de
guidage réglables (62, 63), lesquels peuvent
étre réglés le long de rails (71) et déplacés pour
configurer 'ensemble de déballage (32) pourre-
cevoir des caisses (12) de différentes tailles
et/ou configurations, et une série de mécanis-
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mes de tiges de retenue (64) comprenant res-
pectivement une tige de retenue (60) extensible
verticalement, les mécanismes de tiges de re-
tenue (64) étant portés sur des supports ou dis-
positifs de maintien réglables (67) permettant
une modification des positions longitudinales
des mécanismes de tiges de retenue (64) selon
les besoins pour accueillir des caisses de diffé-
rentes profondeurs ou longueurs, et étant con-
figurables pour correspondre substantiellement
aux tailles et/ou configurations des cartons
(11);

le déplacement des mécanismes de retenue
(60) vers des positions adjacentes aux cartons
(11) situés tout a 'avant et tout a I'arriere de la
pile de cartons (11) regue par 'ensemble de dé-
ballage (32) ;

le déplacement de I'ensemble de déballage (32)
le long du convoyeur a magasins (31) pendant
le maintien des cartons (11) dans une configu-
ration empilée avec 'ensemble de déballage
(32) et le retrait de la caisse (12) par rapport a
la pile de cartons (11) ;

'engagement de la pile de cartons (11) avec un
ensemble de poussoir de piles (90) comprenant
au moins un poussoir de piles (91) ; et

la poursuite du déplacement de la pile de car-
tons (11) le long de sont trajet de déplacement
le long du convoyeur a magasins (31) vers un
point de décharge (92) tandis que la caisse (12)
est éloignée des cartons (11) empilés.

Procédé selon la revendication 11, dans lequel le
transfert de la caisse (12) avec la pile de cartons (11)
sur celle-ci vers I'ensemble de déballage (32) com-
prend la réception de la caisse (12) sur un chariot
(61), 'engagement de la pile de cartons (11) dans
la caisse (12) avec une série de doigts de préhension
(68) pour créer un jeu entre les cartons (11) et au
moins une paroi latérale de la caisse (12), et l'inser-
tion des mécanismes de tiges de retenue (60) dans
la caisse (12), a coté des cétés amont et aval de la
pile de cartons (11) et en contact avec ceux-ci.

Procédé selon la revendication 11, comprenant en
outre le déplacement d’'une pile de cartons (11) sup-
plémentaire vers une pile de cartons (11) précédente
poussée vers le point de décharge (92) par l'au
moins un poussoir de piles (91), tandis que la pile
de cartons (11) supplémentaire s’approche de la pile
de cartons (11) précédente, la rétractation de I'au
moins un poussoir de piles (91) de maniéere a se
désengager de celle-ci, et le déplacement de 'au
moins un poussoir de piles (91) vers une position
derriere la pile de cartons (11) supplémentaire, la
poussée de la pile de cartons (11) supplémentaire
contre la pile de cartons (11) précédente, et le dé-
placement de la pile de cartons (11) combinée vers
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I'avant avec I'au moins un poussoir de piles (91).

Procédé selon la revendication 11, comprenant en
outre le déplacement de la caisse (12) avec les car-
tons (11) empilés dans celle-ci dans 'ensemble d’in-
version (30), 'engagement au moins de parties de
bord inférieur et latéral de la caisse (12) avec des
guides de support de caisse (44/45), et le transport
de la caisse (12) d’'une premiere position sur un con-
voyeur d’entrée (24) vers une position inversée sur
le convoyeur a magasins (31).

Procédé selon la revendication 14, dans lequel le
déplacement de la caisse (12) vers une position in-
versée comprend le transport de la caisse (12) le
long d’un trajet orbital allongé vers le haut et sur la
zone d’acces (202) d’opérateur tandis que la caisse
(12) est inversée, et la disposition de la caisse (12)
sur le convoyeur a magasins (31) dans sa position
inversée.
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