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PACKAGING MACHINE WITH CARTON FEEDING SYSTEM

Cross Reference to Related Applications

[0001] The present Patent Application is a formalization of previously filed, co-pending United
States Provisional Patent Application Serial No. 62/653,129, filed April 5, 2018 by the inventor
named in the present Application. This Patent Application claims the benefit of the filing date of
this cited Provisional Patent Application according to the statutes and rules governing provisional
patent applications, particularly 35 U.S.C. § 119(e), and 37 C.F.R. §§ 1.78(a)(3) and 1.78(a)(4).
The specification and drawings of the Applications referenced above are specifically incorporated

herein by reference as if set forth in their entirety.

Field of the Invention

[0002] The present invention relates to a packaging machine, and in particular, to packaging
machines that incorporate carton feeding systems or stations for feeding cartons or carton blanks

into engagement with a product or series of products for packaging.

Background

[0003] The discussion of the background to the invention that follows is intended to facilitate an
understanding of the invention. However, it should be appreciated that the discussion is not an
acknowledgement or admission that any aspect of the discussion was part of the common general

knowledge as at the priority date of the application.

[0003a] Packaging machinery that places products, such as cans, bottles and other articles into
cartons, such as paperboard cartons, are well known. These packaging machines include, but are
not limited to, those which place articles or products into a wrap-type cartons, basket-type cartons
or sleeve-type cartons. One example of a packaging machine that packages articles, such as cans
or bottles, into a wrap-type carton is the Marksman® line of machines, including the Marksman®
MM2400 brand machine manufactured by Graphic Packaging International, LLC. Other types of
packaging machines are especially adapted to package products into sleeve-type or fully enclosed
cartons and basket-type cartons, such as Graphic Packaging International, LLC’s Quikflex® and
Autoflex® brand machines. Many of these machines include one or more elongate conveyor
systems that can extend from a carton blank feeder positioned at a first end or upstream section,
to a second end or downstream section where the filled cartons or packs are discharged. The
conveyor moves articles, such as bottles or cans, and the carton blanks that receive or are applied
to the articles to form filled packs through the machine toward the downstream or discharge end
thereof. Positioned along the conveyor are various units or stations that incorporate the necessary

components that perform required packaging functions.
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[0004] For example, in packaging machines designed to process wrap-type cartons, the products
generally are delivered to the upstream section of the machine in mass, and moved to an article or
product selection station where they are grouped into desired configurations, such as a 2 by 3 article
group, a 2 by 2 group, or a 2 by 4 group of articles. Other group configurations are possible. A
carton blank feeder further delivers carton blanks, generally one at a time, to a station that wraps each
blank around a formed article group, such as a group of six articles (a “6 pack™) arranged ina 2 x 3
configuration. These wrap-type carton blanks can have locking features, typically tabs and either slits
or holes, that cooperate or engage with one another on opposite bottom edges to close and lock the
wrap-type carton blank around the article group. After the carton blanks are wrapped around the
article group, the group is held securely within the now formed and filled carton or pack.

[0005] As used herein the term “carton blank” refers to either a flat blank or to a carton blank that
has been partially constructed, for example by gluing, especially as in sleeve-type carton blanks. The
term “carton” or “pack” refers to a carton blank that has been fully assembled either around or that
receives the articles therein or otherwise contains the articles. Carton blanks adapted to wrap around
an article group and machine elements to accomplish such an operation are generally known, as
shown in U.S. Patent No. 5,673,536 and U.S. Patent No. 6,550,608, both owned by Graphic
Packaging International, LLC, the present owner of the inventions disclosed herein and both of which

are incorporated in their entirety herein by reference.

[0006] Various Marksman® brand packaging machines have been developed by Graphic Packaging
International, LLC and are in commercial use. These machines include features such a carton feeder
in which cartons are pulled out of a magazine, and are fed between feed rollers and along a path of
travel into engagement with and placed onto a group of articles. Such placement of the cartons
generally must be done with substantial accuracy to ensure proper wrapping/application of the cartons
to the articles. In conventional carton feeders, the cartons generally are passed from the feeder to an
overhead conveyor that applies the cartons to the products, and at the same time, the speed of the
cartons further generally must be quickly matched to the speed of the products moving therebelow at

an engagement point between the cartons and the products.

[0007] Accordingly, it can be seen that a need exists for a carton feeding system that addresses the

foregoing and other related and unrelated problems in the art.
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Summary

[0008] Briefly described, the present invention generally relates to packaging machines that include a
carton feeding system for feeding carton blanks to a downstream wrapping or packaging station or
section of the packaging machine, or other, similar assembly for application of the carton blanks to
articles/products or groups of articles/products. In one embodiment, the carton feeding system
generally is directed to the feeding of flat, wrap style carton blanks that are adapted to be folded or
wrapped about articles or products such as bottles, cans, etc., moving through the packaging machine
along a product conveyor for forming wrapped product packages such as six-packs, eight-packs, etc.
However, it will be understood by those skilled in the art that the principles of the present invention
can be applied for the feeding of various other types of cartons/carton blanks and packaging of

various other types of products as needed or desired.

[0009] In one aspect, the packaging machine can include a series of stations or assemblies, including
the carton feeding system and product conveyor that receives a series of articles or products at a first,
upstream or intake end of the packaging machine. The products generally can be grouped into a series
of products, such as for forming six-packs, eight-packs or other package configurations, and loaded or
placed into flights of the product conveyor for movement through the packaging machine. For
example, the packaging machine can include an intake end that receives a product conveyor moving a
series of products through the packaging machine; a carton magazine for supplying a stack of carton
blanks downstream from the magazine and having a frame, a picking assembly arranged adjacent the
magazine and configured to selectively pick carton blanks from the magazine and feed the carton

blanks to a carton chute that extends away from the magazine and toward the product conveyor.

[0010] An overhead lug conveyor can be located downstream from the carton feeding system and can
have a series of carton lugs movable into engagement with the carton blanks fed to and moving along
the carton chute for urging the carton blanks into registration with corresponding products or groups
of products moving along the product conveyor. The overhead lug conveyor will be received at least
partially within the frame of the carton feeding system, extending above and substantially aligned
with the carton chute to a location adjacent a release point. As the carton blanks are released from
engagement by the carton lugs along the carton chute, the carton blanks are engaged by the lugs of the
overhead lug conveyor and their movement along the carton chute and toward registration with the
corresponding products or groups of products is continued, with the lugs of the overhead conveyor
having a pitch and moving at a rate that imparts a rate of movement to the carton blanks that

substantially matches a rate of movement of the products along the product conveyor.
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Thereafter, the product groups, with the carton blanks applied thereto, will be moved though one
or more downstream folding and wrapping or packaging assemblies or stations of the packaging
machine. As the carton blanks and the products of product groups to which they are applied are
moved through the at least one packaging or wrapping station downstream from the carton feeding
system, the carton blanks will be applied about their corresponding products or product groups to

form a series of product packages.

For example, as the groups of products pass through the one or more wrapping or packaging
station(s), the carton blanks can be folded thereabout, and locking tabs or other locking features of the
carton blanks can be engaged to substantially secure the cartons in a wrapped condition thereabout.
Altematively or additionally, adhesive applicators can be aligned along the path of travel of the
cartons and products to apply an adhesive if needed or desired to help secure the panels and/or flaps

of the carton blanks in a wrapped configuration around the products.

The completed cartons or packages then can be passed through a discharge station, which can
include compression belts and a metering assembly that controls the release/discharge of the
completed packages. The packages also can be passed to a divider station, where the packages can be
divided into lanes and/or turned as needed to help reorient the packages for discharge from the

packaging machine.

The carton feeding system generally will be mounted or located at an upstream end of the
packaging machine, and can be mounted above an infeed portion of the product conveyor for the
packaging machine. The carton feeding system includes a framework with opposed side plates and a
magazine arranged at the upstream end thereof for receiving and presenting a stack of cartons to a
pick point for feeding. A carton picking assembly is movable into engagement with a leading carton
blank of the stack of carton blanks within the magazine. The carton picking assembly picks and pulls
the leading carton blank from the magazine and transfers the carton blank to a carton chute that
extends forwardly along the framework of the carton feeding system. The carton chute can include
opposing guide and support plates along which the carton blanks are received, and a series of carton
lugs carried by feeder chains or belts for engaging and driving each carton blank away from the carton

picking device and along the carton chute.

In another aspect of the present disclosure, the overhead lug conveyor generally is extended
into and can be cooperatively received within the framework of the carton feeding system. The
overhead lug conveyor can have one or more conveyor chains or belts extending between spaced
gears or sprockets at each end of the overhead lug conveyor. A drive motor further can be coupled to
at least one of the drive gears or sprockets for driving rotation of the at least one chain or belt about an
elongated path of travel. Alternatively, the at least one chain or belt can be linked to and driven by

4
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(e.g. by belts or otherwise indirectly driven) the same motor or drive for the product conveyor so as to
move at a substantially matched rate or pitch therewith. The overhead lug conveyor further will
include a series of overhead lugs mounted in spaced series along the at least one conveyor chain or
belt. The overhead lugs are carried into engagement with the carton blanks as the carton blanks are
within the carton chute, and will engage and take-over the movement of the carton blanks at a release
point wherein the carton lugs are released from their driving engagement with the carton blanks while

the carton blanks are still within the carton chute.

[0016] The overhead lug conveyor generally will be pitched so as to move the overhead lugs at a rate
that substantially matches a rate or velocity of the articles being moved by the product conveyor. The
upstream portion of the overhead lug conveyor further will be arranged over the carton chute of the
carton feeding system, projecting or extending over and along the carton chute to a rearward location
approximately aligned with a release point at which the cartons are released from engagement with
the carton lugs, and additionally will be oriented at an angle that substantially tracks an angle at which
the carton chute is oriented. In addition, the carton lugs of the carton feeder chains or belts further
will be configured to shift or otherwise move away from driving engagement with the carton blanks
moving along the carton chute as each carton blank is engaged by the lugs of the overhead lug

conveyor.

[0017] According to one example aspect, a method of operating the packaging machine with the carton
feeding system can include moving a series of products along a path of travel through the packaging
machine; and picking carton blanks from a carton magazine and placing the carton blanks into a
carton chute with the picking assembly of the carton feeding system. The picked carton blanks will
be engaged by carton lugs that move the carton blanks along the carton chute and away from the
picking assembly. The lugs of the overhead lug conveyor engage the carton blanks while the carton
blanks are still within the carton chute, approximately at a release point where the carton blanks are
disengaged from carton lugs moving the carton blanks along the carton chute, and with the lugs of the
overhead conveyor arranged at a different pitch than the carton lugs. The lugs of the overhead
conveyor continue to move the carton blanks along the carton chute and toward registration with the
products moving along the product conveyor with the overhead lugs, wherein as the carton blanks
approach registration with the products, the carton blanks are moving at a rate of movement
substantially matched to a rate of movement of the products along the product conveyor. Thereafter,
the carton blanks are moved into the one or more packaging or wrapping stations for applying the

carton blanks to their corresponding products or groups of products to form a product package.
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[0018]

By engaging the carton blanks at a position and/or location substantially upstream from the
point of registration and engagement of the carton blanks with the products and engaging the
carton blanks with the overhead conveyor lugs while the carton blanks are within the carton chute
and at a location and timing whereby the lugs of the feeder chains or belts are dropping away from
engagement, the carton blanks are enabled to be moved and directed to the point of registration
and engagement with an associated product or product group with the rate of movement of the
carton blanks being controlled so as to be substantially matched with the speed of the products.
This enables a substantially smooth and accurate transition of the carton blanks from the carton
feeding system into registration with the associated or corresponding products or product groups,
without requiring unneeded acceleration and/or rapid deceleration of the carton blanks between

the picking and the placement of the carton blanks on their corresponding products/product groups.

[0018a] According to one form of the invention there is provided a packaging machine comprising:

a product conveyor moving a series of products through the packaging machine; a carton magazine
for supplying a stack of carton blanks; a carton feeding system arranged above the product
conveyor adjacent the carton magazine, the carton feeding system comprising: a picking assembly
arranged adjacent the magazine and configured to selectively pick carton blanks from the
magazine; a carton chute that extends away from the magazine and toward the product conveyor,
the carton chute configured to receive the carton blanks from the picking assembly and including
a series of carton lugs movable into engagement with the carton blanks fed to the carton chute for
urging the carton blanks along the carton chute and away from the picking assembly, and an
overhead lug conveyor having a series of lugs carried into engagement with the carton blanks and
which continue movement of the carton blanks along the carton chute and into registration with
corresponding products or groups of products moving along the product conveyor; wherein the
overhead lug conveyor has an upstream end that projects rearwardly along the carton chute,
extending above and substantially aligned with the carton chute at a location adjacent a release
point wherein the carton blanks are released from engagement by the carton lugs along the carton
chute[[,]] and the carton blanks are engaged by the lugs of the overhead lug conveyor and [[their]]
movement of the carton blanks along the carton chute and toward registration with the
corresponding products or groups of products is continued by engagement of the carton blanks
with the lugs of the overhead lug conveyor and the movement of the lugs of the overhead lug
conveyor, the lugs of the overhead conveyor having a pitch and moving at a rate that imparts a
rate of movement to the carton blanks that substantially matches a rate of movement of the
products along the product conveyor; and at least one packaging or wrapping station downstream
from the carton feeding system, in which the carton blanks are applied about their corresponding

products or product groups.
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[0018b] According to another form of the invention there is provided a method of packaging

products, comprising: moving a series of products along a path of travel through a packaging
machine; picking carton blanks from a carton magazine and placing the carton blanks into a carton
chute with a picking assembly of a carton feeding system; engaging the carton blanks with a series
of lugs of an overhead lug conveyor as the carton blanks are within the carton chute approximately
at a release point of the carton blanks from at least one of the picking assembly and/or and one or
more carton lugs moving the carton blanks along the carton chute, wherein the lugs of the overhead
conveyor are at a different pitch than the one or more carton lugs; moving the carton blanks with
the overhead lugs along the carton chute and toward registration with the products moving along
the product path of travel, wherein as the carton blanks approach registration with the products,
the carton blanks are moving at a rate of movement substantially matched to a rate of movement
of the products along the product conveyor; and applying the carton blanks to corresponding

products or groups of products to form a product package.

[0018c¢] According to another form of the invention there is provided a carton feeding system for

feeding carton blanks into registration with groups of products moving along a product conveyor
through a packaging machine, the carton feeding system comprising: a frame arranged above the
product conveyor of the packaging machine; a picking assembly arranged at an upstream end of
the frame and configured to selectively pick carton blanks from a stack of carton blanks; a carton
chute that extends along the frame downwardly and at an angle toward the product conveyor, the
carton chute configured to receive the carton blanks from the picking assembly and having a series
of carton lugs movable into engagement with the carton blanks fed to the carton chute and moving
the carton blanks along the carton chute and away from the picking assembly at a first rate, and an
overhead lug conveyor having a series of lugs carried into engagement with the carton blanks and
which continue movement of the carton blanks along the carton chute and into registration with
corresponding products or groups of products moving along the product conveyor; wherein the
overhead lug conveyor is received at least partially within the frame, with an upstream end of the
overhead conveyor extending above and substantially aligned with the carton chute at a location
adjacent a release point wherein the carton blanks are released from engagement by the carton lugs
along the carton chute[[,]]Jand the carton blanks are engaged by the lugs of the overhead lug
conveyor and [[their]] movement of the carton blanks along the carton chute and toward
registration with the corresponding products or groups of products is continued by engagement of
the carton blanks with the lugs of the overhead lug conveyor and the movement of the lugs of the
overhead lug conveyor, the lugs of the overhead conveyor having a pitch and moving the carton
blanks at a second rate that imparts a rate of movement to the carton blanks that substantially

matches a rate of movement of the products along the product conveyor.

6a
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[0019] Various objects, features and advantages of the present invention will become apparent to
those skilled in the art upon a review of the following detailed description, when taken in

conjunction with the accompanying drawings.

"on "on

[0019a] Where any or all of the terms "comprise", "comprises", "comprised" or "comprising” are
used in this specification (including the claims) they are to be interpreted as specifying the
presence of the stated features, integers, steps or components, but not precluding the presence of

one or more other features, integers, steps or components.

Brief Description of the Drawings

[0020] Figs. 1A-1B are perspective views illustrating one embodiment of a packaging machine
with a carton feeding system for feeding cartons for packaging articles or products according to

the principles of the present invention.

[0021] Fig. 2 is a perspective illustration of an embodiment of the carton feeding system according

to the principles of the present invention.
[0022] Fig. 3 is a side elevational view of the carton feeding system of Fig. 2.

[0023] Figs. 4A-4C are perspective views of the carton feeding system, showing engagement and

feeding of a carton blank by the overhead lug conveyor.

[0024] Figs. SA-5B are perspective views showing the movement of a carton blank along the carton

chute of the carton feeding system.

[0025] Fig. 6 is a perspective view showing the movement of a carton blank toward registration

with a group of products.

[0026] Fig. 7 is a perspective view showing the carton blanks moving through a packaging or

wrapping station for application to groups of products.

6b
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[0027] Embodiments of the invention and the various features thereof are explained below in detail
with reference to non-limiting embodiments and examples that are described and/or illustrated in the
accompanying drawings. It should be noted that various features illustrated in the drawings are not
necessarily drawn to scale, and that features of one embodiment may be employed with other
embodiments as the skilled artisan would recognize, even if not explicitly stated herein. Those skilled
in the art will thus appreciate and understand that, according to common practice, the dimensions of
various features and elements of the drawings may be expanded or reduced to more clearly illustrate
the embodiments of the present disclosure described herein. In addition, descriptions of certain
components and processing techniques may be omitted so as to not unnecessarily obscure the
embodiments and/or features of the invention. The examples used herein are intended merely to
facilitate an understanding of ways in which the invention may be practiced and to further enable
those of skill in the art to practice the embodiments of the invention. Accordingly, the examples and
embodiments herein should not be construed as limiting the scope of the invention, which is defined

solely by the appended claims and applicable law.

Detailed Description

[0028] Referring now to the drawings in which like numerals indicate like parts throughout the
several views, Figs. 1A-7 illustrate aspects of a packaging machine 5 with a carton feeding system 10
according to the principles of the present invention. The carton feeding system 10 is illustrated as a
feeding flat-blank, wrap style carton blanks C (Figs. 2-5B) selected or picked from a stack of carton
blanks S (Fig. 1A) supplied to and/or contained within a magazine 11 of the packaging machine for
feeding by the carton feeding system 10 individually to a position to be picked up or transferred to an
overhead lug conveyor 12 for moving the carton blanks into registration with articles/products or
groups or articles/products P (Figs. 1A and 6) moving along a product conveyor 13 of the packaging
machine 5 or similar apparatus. The carton feeding system 10 further enables the velocity or rate of
movement of the carton blanks fed from the carton feeder to be substantially controlled upstream from
the engagement or registration point at which the carton blanks are applied to the products P with
minimal added complexity and/or operating systems required for the operation of the carton feeding

system.

[0029] As indicated in Figs. 1A and 6-7, in one aspect, the articles/products P being packaged can
include cans or bottles. However, a variety of other products also can be packaged, without departing
from the scope of the present invention. The products further can be grouped, for example, into
groups of 4, 6, 8, etc. for forming 4-packs, 6-packs, 8-packs, or any other size or configuration

packages.
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[0030] The packaging machine 5 (Figs. 1A-1B) generally will include an elongated frame 14 with a
first, upstream or input end 16 and a second, downstream or output end 17. A series of stations or
assemblies are mounted or located along the frame, including the carton feeding system 10, generally
located at the upstream end 16 of the packaging machine, the product conveyor 13 that extends
through the frame and moves the products along a path of travel 18 through the packaging machine,

and one or more wrapping or packaging assemblies 19.

[0031] The wrapping/packaging assemblies can include a series of carton folding elements or
mechanisms 21 (Fig. 7) and tucking and/or locking mechanisms 22 (Figs. 1A-1B) for securing the
ends of the carton blanks about their associated products or groups of products P. Examples of such
wrapping or packaging stations and carton blanks applied thereby are found in US Patents Nos.
9,776,750 and 6,550,608, the disclosure of which are incorporated by reference as if set forth fully

herein; and as an additional or alternative mechanism, adhesive applicators could be provided.

[0032] The packaging machine 5 also can include a discharge or metering station 23 that controls
discharge of the wrapped packages. The packages also can be fed to a downstream divider station or
section 24, which can segregate the packages into one or more lanes and/or can turn or reorient the
packages as needed for output thereof. An example of a turner/divider station can be found in US
Patent No. 7,503,447, the disclosure of which is incorporated by reference as if set forth fully herein.

[0033] As illustrated in Figs. 1A-4A, the carton feeding system 10 includes a frame 31 having
upstream and downstream ends 32A and 32B, and adjustably spaced side frame members 33
supporting the operative elements of the carton feeding system therebetween. The magazine 11
generally is received/located at the upstream end 32A of the frame 31, and can include a magazine
support frame 34 that can be adjustably mounted on legs or supports 36 (Figs. 1A-1B), and can be
connected to the frame 31 of the carton feeding system. The magazine support frame can be vertically
adjustable to accommodate different size carton blanks. In addition, the magazine support frame can
be adjusted laterally such as by an adjustment mechanism 37 (Fig. 1B), which can include an actuator
such as a hand wheel or crank, motor, solenoid, or other actuator. This enables adjustment of the
position of the magazine, and thus the stack of carton blanks therein, with respect to the operative

elements of the carton feeding system.

[0034] One or more drive chains or belts 38 further can be provided along the magazine, and can
engage the lower ends of the stack of carton blanks S for urging the stack of carton blanks forwardly
and toward a picking position 39 to ensure consistency in the picking and removal of each selected
carton blank C individually from the stack. The magazine 11 additionally can include a series of
supports or tracks 41 on which the stack of carton blanks S can be received, with the carton blanks
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oriented in a forward facing, inclined attitude as they are moved toward the picking position 39 of the

magazine.

[0035] As indicated in Figs. 2, 4A and 5A, the carton feeder frame 31 also can be moveable or
adjustable, such as vertically, to accommodate differences in the height and/or length of the stack of
carton blanks, and further can include one or more forwardly sloped or slanted guides 42 adapted to
enable the carton blanks C to bend or flex thereover during removal of the carton blanks from the
stack of carton blanks. At least one lateral guide plate 43 further can be adjustably mounted to the
magazine frame, and can be movable laterally thereacross to accommodate different length carton

blanks and help ensure consistent stacking and feeding of the carton blanks from the magazine.

[0036] In the illustrated embodiment, the carton feeding system 10 further comprises a picking
assembly 50 that is configured to pick carton blanks individually from the carton magazine 11
(Fig. 2). The picking assembly 50 transfers the carton blanks one-at-a-time from the stack S of carton
blanks within the magazine to a carton chute 52 that is located below and extends downstream and
away from the picking assembly 50. As shown in Figs. 2-6, the carton chute 52 generally angles
downwardly toward the path of movement 18 (Fig. 6) of the product groups P 78 moving along the
product conveyor 13 (Fig. 6), and guides the carton blanks C from a release point of the picking
assembly 50 where the picked cartons are released for feeding toward registration with corresponding

product groups for wrapping thereabout.

[0037] As generally illustrated in Fig. 2, the picking assembly 50 can include a series of vacuum
cups 53 mounted at the end of articulating arms 54. The articulating arms 54 generally are
reciprocally driven by a drive mechanism or assembly 56, which can include a drive motor 57 and a
series of belts and/or gears that control the reciprocating motion of the arms toward and away from
the stack of carton blanks S being fed from the magazine 11. The articulating arms generally can be
mounted on a driveshaft 58 that is driven by the drive assembly 56. Each of the vacuum cups 53
generally will be linked to a vacuum or air supply 59, which can include air lines 61 and one or more
cylinders or other vacuum controls 62. A series of generally arcuate or curved guide plates 63 further
can be mounted either to the articulating arms or to the driveshaft therefor, to further help guide the
carton blanks as they are picked and removed from the stack of carton blanks of the magazine and fed
to the carton chute 52.

[0038] As illustrated in Figs. 2 and 4A-6, the carton chute 52 can have an elongated, substantially
downwardly sloping configuration. The carton chute 52 further can comprise one or more sections
extending from an upper or first end or section 66 adjacent the picking assembly 50, at an angle,

downwardly toward a distal, second or downstream end 67 adjacent a registration point 70 (Figs. 4A
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and 6) where the carton blanks will be applied to corresponding products or groups of products being

moved therebelow by the product conveyor 13, as indicated in Fig. 6.

[0039] In one embodiment, the carton chute 52 can have one or a pair (or more) of spaced support
plates 68 along which the carton blanks are moved for feeding into registration with their associated
products or product groups. The carton chute further can include adjustable side plates 69 to enable
adjustment of the width of the chute to accommodate different length or size carton blanks. The
support plate 68 also can be angled or sloped toward the registration point 70 and can include a series
of sections, such as an upstream or initial section 71, a second or intermediate section 72, and a

downstream or end section 73.

[0040] As indicated in Figs. 3, 4B and 5B, the different sections of the support plate 68 can further be
formed with different or varying angles, and can include additional or fewer angled sections or
portions thereof. The length and angling of the carton chute generally will be selected and arranged
so as to provide a substantially smooth guiding and deceleration of a rate of movement of the carton
blanks as they are moved toward registration with their associated or corresponding products or

groups of products at the registration or engaging point 70, as generally indicated in Figs. 4B and 6.

[0041] As further generally illustrated in Figs. 2, 4A and 4C-5B, a pair of drive chains or belts 75
generally are located on opposite sides of the carton chute 52, with each of the drive chains or belts 75
further including a series of spaced carton lugs 76 that are carried into engagement with a rear edge of
each of the carton blanks deposited to the carton chute by the carton feeding assembly. As illustrated
in the figures, at least one of the carton lugs 76 will engage the carton blank and urge or push the
carton blank along a path of travel, indicated by arrow 77, along the carton chute as the carton blanks
are released from engagement by the vacuum cups of the picking assembly (e.g. by release or
disengagement of the vacuum being applied to the carton blanks by the vacuum cups). The carton
lug(s) will move the carton blanks along their path of travel 77 toward a release point 78 at which the
further movement of the carton blanks along the carton chute and toward registration with their

corresponding products or groups of products will be handed off to the overhead lug conveyor 12.

[0042] While the figures generally illustrate at least one lug being in engagement with the carton
blanks, the carton blanks further can be engaged by lugs on each side of the carton chute, with the
location or positioning of the drive chains or belts of the carton lugs being adjusted by the adjustment
of the side plates 69. Thus, the carton blanks can be engaged by the lugs of each of the chains or belts
as needed depending on the size and/or configuration of the carton blanks.

10



WO 2019/195210 PCT/US2019/025283

[0043] As further illustrated in Fig. 2, once the carton blanks have been picked from the stack of
carton blanks by the picking assembly and are fed onto the carton chute, typically being fed or guided
onto the upper surface of the support plate 68, the carton blanks generally will be engaged by one or
more carton lugs 76 and will be released from engagement by the vacuum cups of the feeding
assembly 50. The feeding assembly thereafter can be reciprocated into engagement with a next carton
of the stack of carton blanks within the magazine 11 as the previously picked carton blank is moved
along the carton chute. A rotating guide wheel 79 also can be provided substantially along a center
portion or the path of travel 77 of the carton blanks. The guide wheel 79 can have a substantially
circular construction so as to rotate with the rotation of the driveshaft 81 and further can include a
series of projections and/or tab forming elements 82 that can engage and open or form locking or

other features of the carton blanks.

[0044] The overhead lug conveyor 12 generally is illustrated in Figs. 2, 3-4C and 6. The overhead
lug conveyor 12 can include an elongated frame 85 having spaced side plates 84 and an upstream end
86 that extends into and is received within the confines of the frame 31 of the carton feeding assembly
10. Rather than being located downstream from the carton feeding assembly, the overhead lug
conveyor thus is effectively extended and moved into a cooperative relationship with the carton
feeding assembly, with the upstream or first end 86 of the overhead lug conveyor 12 being located
along the carton chute 52 adjacent the release point 78 where the carton lugs are released from driving
engagement with the carton blanks, which release point further is substantially upstream of the
discharge or downstream end 67 of the carton chute. The overhead lug conveyor further can be
configured and aligned so as to extend at an angle that substantially tracks an angle at which the

carton chute is oriented with respect to the product conveyor therebelow.

[0045] The overhead lug conveyor 12 also will include one or more chains or belts 87 extending
about sprockets or pulleys 83 at each end of the frame, and driven by a motor or other drive
mechanism, and which carry a series of overhead lugs 88 along a substantially elliptical path 89 into
engagement with the carton blanks C. The overhead conveyor lugs will engage the carton blanks at
the release point 78 at which the overhead conveyor lugs are disengaged, and will take over the
movement of the carton blanks along the remaining length of the carton chute, while the carton lugs
are generally released from driving engagement with the carton blanks and allowed to rotate or pivot
out of engagement, as they are further moved along a reciprocal portion of their elliptical path, back
toward their initial portion for picking up engagement of a next carton deposited on the carton chute

by the feeding assembly.

11
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[0046] The lugs 88 of the overhead lug conveyor 12 generally will be pitched at a different pitch than
the carton lugs carried by the drive belts or chains of the carton conveyor. For example, the lugs 88
can be pitched at about 77-7.8” pitch versus a 9”-9%” pitch for the carton lugs, though other, differing
pitches also can be used. The lugs of the overhead lug conveyor also will be moved at a rate of
movement that is substantially matched to a rate of movement of the products or groups of products P
(Fig. 6) being moved along the product conveyor 13 therebelow. In one aspect, the drive motor of the
overhead conveyor can drive the lug chains or belts 87 at a rate that substantially matches the rate of
movement of the product conveyor. Alternatively, the overhead lug conveyor chains or belts can be
linked to and driven (e.g., by belts or other connection) by the motor or drive for the product conveyor

so as to move in a timed movement/relationship therewith.

[0047] The engagement of the carton blanks by the overhead conveyor lugs at the release point 78,
generally defined along the intermediate portion of the carton chute, and substantially upstream from
the discharge or registration point 70 between the carton blanks and their associated or corresponding
products or product groups, allows the carton blanks to be smoothly transitioned and picked up by the
overhead conveyor lugs for their continued movement along the carton chute at a pitch substantially
matching the pitch or rate of movement of the products along their path of travel by the product
conveyor, as the carton lugs of the carton conveyor chains or belts are released from driving
engagement with the carton blanks. Thereafter, the lugs of the overhead lug conveyor will continue to
move the carton blanks along the carton chute and toward their registration point, and as they do so,
the rate of movement of the carton blanks will be controlled so the carton blanks are decelerated to
substantially match the rate of movement of the products or product groups passing therebelow while
the carton blanks are still within the carton feeder and prior to the carton blanks reaching the
registration point 70, as indicated in Fig. 6. As a result, a substantially smooth transition and control
of the speed of the carton blanks can be provided with the rate of movement of the carton blanks
being controlled while the carton blanks are still within the feeder and prior to their being moved into

registration with their corresponding or associated products or groups of products.

[0048] Thereafter, as generally indicated in Figs. 1A-1B and 7, with the carton blanks C in
registration with their products or product groups, the overhead lug conveyor 12 thereafter will
continue to move the carton blanks with the movement of the products or product groups by the
product conveyor and into the downstream packaging and/or wrapping stations 19 wherein the sides
of the carton blanks can be folded or wrapped about the products and the ends of the carton blanks can
be secured together, such as by moving along rails 91 for folding of the sides of the carton blanks
(Fig. 7), and further moving locking tabs into engagement and/or applying an adhesive material.
Once the packages are completed or formed, they can be passed through a channel and/or through

compression belts of a discharge station of the packaging machine, as indicated in Figs. 1A-1B. From

12
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the discharge, the completed packages further can be fed to the divider where they can be separated
and/or turned or reoriented as needed to segregate and/or align the products for release or discharge

from the packaging machine.

[0049] The foregoing description of the disclosure illustrates and describes various embodiments. As
various changes can be made to the above construction without departing from the spirit and scope of
the present invention as disclosed herein, it is intended that all matter contained in the above
description or shown in the accompanying drawings shall be interpreted as illustrative and not in a
limiting sense. Furthermore, the scope of the present disclosure shall be construed to cover various
modifications, combinations, alterations, etc., of the above-described embodiments that are within the

scope of the claims of this application.

[0050] Additionally, while the disclosure shows and describes selected embodiments of the present
invention, the invention is capable of use in various other combinations, modifications, and
environments, and is capable of undergoing a variety of changes or modifications than the scope of
the inventive concepts as expressed herein, commensurate with the above teachings, and/or within the
skill or knowledge of the relevant art. Furthermore, various features and characteristics of each
embodiment may be selectively interchanged and applied to the other illustrated and non-illustrated

embodiments of the disclosure.
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The claims defining the invention are as follows:

1. A packaging machine comprising:
a product conveyor moving a series of products through the packaging machine;
a carton magazine for supplying a stack of carton blanks;
a carton feeding system arranged above the product conveyor adjacent the carton magazine,
the carton feeding system comprising:

a picking assembly arranged adjacent the magazine and configured to selectively
pick carton blanks from the magazine;

a carton chute that extends away from the magazine and toward the product
conveyor, the carton chute configured to receive the carton blanks from the picking
assembly and including a series of carton lugs movable into engagement with the carton
blanks fed to the carton chute for urging the carton blanks along the carton chute and away
from the picking assembly, and

an overhead lug conveyor having a series of lugs carried into engagement with the
carton blanks and which continue movement of the carton blanks along the carton chute and
into registration with corresponding products or groups of products moving along the
product conveyor;

wherein the overhead lug conveyor has an upstream end that projects rearwardly
along the carton chute, extending above and substantially aligned with the carton chute at a
location adjacent a release point wherein-the carton blanks are released from engagement by
the carton lugs along the carton chute, and the carton blanks are engaged by the lugs of the
overhead lug conveyor and movement of the carton blanks along the carton chute and toward
registration with the corresponding products or groups of products is continued by
engagement of the carton blanks with the lugs of the overhead lug conveyor and the
movement of the lugs of the overhead lug conveyor, the lugs of the overhead conveyor
having a pitch and moving at a rate that imparts a rate of movement to the carton blanks that
substantially matches a rate of movement of the products along the product conveyor; and
at least one packaging or wrapping station downstream from the carton feeding system, in

which the carton blanks are applied about their corresponding products or product groups.

2. The packaging machine of claim 1, wherein the carton feeding system further comprises

drive belts or chains extending at least partially along the carton chute and along which the carton
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lugs are mounted in spaced series, and wherein the carton lugs are arranged at a pitch that is greater

than the pitch of the lugs of the overhead conveyor.

3. The packaging machine of claim 1, wherein the carton chute comprises one or more sections
extending downwardly and forwardly at an angle from an upstream section adjacent the picking
assembly to a distal section terminating approximately at a registration point at which the cartons

are applied to their corresponding products or groups of products.

4. The packaging machine of claim 1, wherein the at least one packing or wrapping station
comprises a series of guide rails that engage and direct portions of the carton blanks toward folded

position along their corresponding products or groups of products.

5. The packaging machine of claim 1, wherein the carton chute comprises one or more sections
extending from adjacent the picking assembly at a downwardly sloping angle, and wherein the
overhead conveyor includes a frame having an upstream portion extending from the release point

downwardly at an angle and substantially parallel to the carton chute.

6. A method of packaging products, comprising:

moving a series of products along a path of travel through a packaging machine;

picking carton blanks from a carton magazine and placing the carton blanks into a carton
chute with a picking assembly of a carton feeding system;

engaging the carton blanks with a series of lugs of an overhead lug conveyor as the carton
blanks are within the carton chute approximately at a release point of the carton blanks from at least
one of the picking assembly and one or more carton lugs moving the carton blanks along the carton
chute, wherein the lugs of the overhead conveyor are at a different pitch than the one or more carton
lugs;

moving the carton blanks with the overhead lugs along the carton chute and toward
registration with the products moving along the path of travel, wherein as the carton blanks approach
registration with the products, the carton blanks are moving at a rate of movement substantially
matched to a rate of movement of the products along the product conveyor; and

applying the carton blanks to corresponding products or groups of products to form a product

package.

7. The method of claim 6, wherein the lugs of the overhead conveyor are moved at an angle
approximately parallel to the carton chute as they move the carton blanks toward registration with

the products.
15
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8. The method of claim 6, wherein engaging the carton blanks with the series of lugs of the
overhead conveyor comprises moving one or more lugs of the overhead conveyor into engagement
with the carton blanks at the release point where the carton blanks are released from engagement
with the carton lugs while the carton blanks remain within the carton chute and moving the carton
blanks along the carton chute and toward registration with the corresponding products or groups of

products by movement of the lugs of the overhead lug conveyor.

9. The method of claim 8, wherein the lugs of the overhead conveyor are moved at a rate
substantially matching the rate of movement of the products along the product conveyor to control
deceleration of the carton blanks to match the rate of movement of the products for application

thereto.

10. The method of claim 6, wherein picking the carton blanks comprises applying a vacuum to
each carton blank, drawing each carton blank from a stack of cartons, feeding the carton blank to the

carton chute and releasing the vacuum applied thereto.

1. The method of claim 10, wherein the carton blanks are engaged by the one or more carton
lugs as the vacuum is released, and wherein the carton lugs move the carton blanks at a faster rate

than the rate of movement of the lugs of the overhead conveyor.

12. A carton feeding system for feeding carton blanks into registration with groups of products
moving along a product conveyor through a packaging machine, the carton feeding system
comprising:

a frame arranged above the product conveyor of the packaging machine;

a picking assembly arranged at an upstream end of the frame and configured to selectively
pick carton blanks from a stack of carton blanks;

a carton chute that extends along the frame downwardly and at an angle toward the product
conveyor, the carton chute configured to receive the carton blanks from the picking assembly and
having a series of carton lugs movable into engagement with the carton blanks fed to the carton chute
and moving the carton blanks along the carton chute and away from the picking assembly at a first
rate, and

an overhead lug conveyor having a series of lugs carried into engagement with the carton
blanks and which continue movement of the carton blanks along the carton chute and into

registration with corresponding products or groups of products moving along the product conveyor;
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wherein the overhead lug conveyor is received at least partially within the frame, with an
upstream end of the overhead conveyor extending above and substantially aligned with the carton
chute at a location adjacent a release point wherein the carton blanks are released from engagement
by the carton lugs along the carton chute and the carton blanks are engaged by the lugs of the
overhead lug conveyor and movement of the carton blanks along the carton chute and toward
registration with the corresponding products or groups of products is continued by engagement of
the carton blanks with the lugs of the overhead lug conveyor and the movement of the lugs of the
overhead lug conveyor, the lugs of the overhead conveyor having a pitch and moving the carton
blanks at a second rate that imparts a rate of movement to the carton blanks that substantially matches

a rate of movement of the products along the product conveyor.

13. The carton feeding system of claim 12, wherein the carton chute comprises one or more
sections extending downwardly and forwardly at an angle from an upstream section adjacent the
picking assembly to a distal section terminating approximately at a registration point at which the

cartons are applied to their corresponding products or groups of products.

14, The carton feeding system of claim 12, wherein the carton feeding system further comprises
drive belts or chains extending at least partially along the carton chute and along which the carton
lugs are mounted in spaced series, and wherein the carton lugs are arranged at a pitch that is greater

than the pitch of the lugs of the overhead conveyor.

15. The packaging machine of claim 12, wherein the overhead lug conveyor feeds the carton
blanks moving in registration with associated groups of products to at least one packing or wrapping
station comprises a series of guide rails that engage and direct portions of the carton blanks toward

folded position along their corresponding products or groups of products.
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