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. TWO TIER CAN PACKAGE HAVING SECURED DIVIDER PANEL AND
METHOD OF FORMING THE SAME
‘Bac e Inve

This invention relates generally to packages of
articles such as beverage cans arranged in two or more tiers,
and more particularly to such packages having divider panels
between tiers of articles. The invention also relates to a
method of forming such packages.

U.S. patent application Ser. No. 08/049,787
describes a multiple-tier can package wherein a multiple of
"beverage cans in two or more tiers are contained in a
paperboard carton. According to the applicafion, 24 cans in
a package, for example, can be arranged as two tiers of 3 x
-4 arrays in vertical alignment. Such a package has a double-
height graphic area on its sides as compared to conventional
single-tier can packages. ' )

A multiple-tier can package is not without
disadvantages. Due to its relatively great height ‘and its
multiple-tier structure, the package is more susceptible to
crushing force acting diagonally thereof and thus tends to be
skewed when undergoing such force. This tendency is more
significant in case of a loose package wherein the carton is
substantially 1érger than its contents. Undebossed divider
panels which are commonly used in multiple-tier can packages
often yield loose packages. Those undebossed paperboard
divider panels placed between tiers of cans can cause
"shrinking” of the height of the carton contents and thereby
create loose packages. Repeated skewing of a carton. can
further loosen the carton, weakening it and detracting from
its appearance.

Another disadvantage exists in the stacking process
for cans, in connection with the above-mentioned divider
panels. To form, for instance, a two-tier arrangement of
nultiple cans, an already arranged upper tier of cans is
'slidingly moved over an already arranged lower tier of cans
after a divider panel is placed on top of the lower tier. 1In
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this process, the divider panel is frictionally pushed by the
upper tier and may be moved ocut of alignment with or even off
of the lower tier. .

What is needed, therefore, is a structurally stable
or rigid multiple-tier package having a divider panel(s) and
a method of forming such a package that provides a solution
to the problem of slidingly moving an upper tier of cans over
a lower tier while using a divider panel.

Summary of the Invention

In meeting the foregoing needs, the present

invention provides a package which comprises a plurality of
beverage cans arranged into a group of at least two
vertically-aligned tiers, a carton disposed around the
exterior of the group of the cans, a divider panel disposed
between upper and lower adjacent ones of the tiers and in
contact with the cans in the upper and lower adjacent tiers,
and anchoring means for securing the divider panel to end
closure structures of the carton. Each can has a generally
cylindrical side wall defining a cylindrical axis. The cans
in each tier have the their axes disposed vertically and
parallel to each other. The carton includes top and bottom
panels other than the end closure structures. The top and
bottom panels are interconnected by a pair of side panels to
form a tubular structure, and the opposite opeﬁ ends of the
tubular structure are closed by the end closure structures.
The end closure structures are connected to the tubular
structure and are disposed substantially adjaceht the side
walls of the cans of the group along opposite ends of the
group. LT
The package of the invention is structurally stable

and rigid in that it is resistant to crushing force acting
diagonally of the package and is not easily skewed when
undergoing such force. This owes to the fact that the end
closure structures are secured to the dividgr panel which is
clamped between the tiers of the cans. T e
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In a preferred embodiment, the anchoring/securing
means comprises a pair of anchor flaps joined to the divider
panel and adhesively secured to the end closure structures.
The anchor flaps may be foldably Jjoined to the opposite end
edges of the divider panel which edges are disposed adjacent
respectively to the end closure structures of the carton.

Alternatively, the anchoring/securing means
comprises an anchoring flap foldably joined to the divider
panel, a locking aperture formed in the anchoring flap, and
a locking tab struck from the carton so as to be received in
the locking aperture.

In the package of the invention, the dqivider panel
may have tearing means for splitting the divider panel into
two portions. A preferred embodiment of such means is a tear
line formed in the divider panel. Alternatively, the tearing
means may be a tear strip defined by a pair of parallel tear
lines formed in the divider panel. .

According to an alternate definition, the invention
may provide a method of forming a package as previously
defined. Such a method comprises the steps of arranging a
plurality of beverage cans into a group of at least two
vertically-aligned tiers including a divider panel interposed
between upper and lower adjécent ones of the tiers, loading
the group of the cans into a carton through an open end of a
-tubular structure of the carton, and securing end - closure
structure of the carton to the divider panel so as to close
the open end of the tubular structure. _

: Other advantages and objects of the present
invention will be apparent from the following description,
the accompanying drawings, and the appended clains. '

D iptio he Drawin
In the drawings,

FIG. 1 is a perspective view of a two-tier
arrangement of cans for placement within a carton in
accordance with the present invention, show1ng the leldgg
panel positioned between the tiers: - )
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FIG. 2 is a plan view of the divider panel;

FIG. 3 is a perspective view of the cans, showing
the process of preparing the two-tier arrangemeht in FIG. 1;

FIG. 4 is a plan view of the outer surface of a
blank from which a carton in connection with the present
invention may be formed; - _

FIG. 5 is a perspective view of an erected sleeve
formed from the blank of FIG. 4;

FIG. 6 is a perspective view of the erected sleeve
loaded with the can arrangement of FIG. 1, showing the open
ends of the éleeve partially closed;

FIG. 7 is a perspective view of a completed package
in accordance with the present invention;

FIG. 8 is a perspective view of the package,
showing an open flap of the carton is torn open; and

FIG. 9 is a plan view of a modified form of the
divider panel in FIG. 2. '

Detailed D {pti f the Pref 3 Embodiment
The present invention'is intended primarily for use
with aluminum or steel cans of the type used in packaging
beverages. A typical example of such a can consists of a so
called "single-piece, seamless drawn can body" and a 1id with
a pull-tab opening feature. More specifically, such a can

includes a generally cylindrical side wall and upper and

lower opposite ends. The upper end of the can includes a
peripheral flange and a top surface which is recessed below
flange. The flange at the upper end has a diameter which is
greater than the diameter of the lower end. Thus, when
stacked, the can lower end will nest within the upper end of
the underlying can so that the lower end rests on the top
surface or on the inner surface of the flange.

In accordance with the invention, a package is
provided wherein .a plurality of cans 10 such as described
above is loaded into a carton in a multi-tiered arrangement.
An example of such a can arrangement can be seen by reference
to FIG. 1. As shown therein, two-tiers of six cans each are
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arranged to provide a package containing twelve cans. Of
course, it will be recognized that the invention may be used
with any arrangement or number of cans for each tier, and may
also be used for can arrangements having greater than two
tiers.

In order to eliminate 'metal-to-metal contact
between the tops and bottoms of the stacked cans, a divider
panel 30 is placed between the tiers of cans 10, resting upon
the top surfaces of the cans in the lower tier, while
supporting the can bottoms of the upper tier. The divider
panel 30 may be seen in plan view in FIG. 2. Divider panel
30 includes a main portion 31 which is configyred for use
with the two-tier, 2 x 3 array of cans shown in FIG. 1.
Preferably, the surface area of portion 31 is approximately
equal to the cross-sectional area of a horizontal section of
one tier of cans. '

As shown in FIG. 2, panel 30 is provided at main
portion 31 with a plurality of depressed areas 32 defined
respectively by substantially circular debossments 36. Each
area 32 is provided for a stacked pair of cans in the can
arrangement.  Each area 32 has a diameter D which is
substantially equal to the diameter of the can flange and
extends below the surface of panel portion 31 by a distance
substantially equal to the distance between the upper surface
of the can flange and the recessed top surface of the sanme
can. B

Depressed areas 32 are formed prior to placemeﬁt of
the divider panel 30 onto the lower tier of cans, preferably
during its manufacture, and may be formed by Kknown,
conventional techniques. For example, the debossments may be
conveniently formed using a press die machine, which is a
conventional die cutting machine having a pressing die fitted
thereto.

When divider panel 30 is positioned between the two
tiers of cans 10, each depressed area 32 receive the adjacent
lower end of an upper can, and paperboard material in each
depressed area "wraps" the upper and inner surfaces of the
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adjacent can flange of a lower can. This is due to the fact
that the diameter of depressed area 32 is generally equal to
that of the can flange. Because depressed area 32 has a
depth equal to the flange height, paperboard extends |
completely between the adjacent lower end of an upper can and
upper end of a lower can, which would otherwise be in
contact. This eliminates the downward compression of a solid
divider panel under influence of the weight of the upper can,
which would result in a disadvantageous "shrinking" of the
height of a completed can arrangement.

It should be recognized that while the debossed
divider panel, i.e., divider panel 30 with depressed areas
32, is used in the foregoing embodiment, an undebossed panel,
i.e., a divider panel having no debossment, may be adequate
for this invention. Alternatively, more than one concentric
circular debossments may be provided for each depressed area
for a stacked pair of cans. 1In fact, any type of known can-
end receiving means designed for divider panels may replace
the depressed area of the foregoing embodiment. For
instance, an aperture may be formed at the center of each
depressed area as suggested in U.S. patent appli!cation Ser.
No. 08/049,787, which is hereby incorporated by reference.
Alternatively, star-burst holes may be used i'n place of
depressed areas 32 as taught in U.S. patent application Ser.
No. 07/966,891, which is hereby also incorporated by
reference. What is important when receiving means is
employed is that the depression created in divider périel 30
by the receiving means equals the height of the can flange.
This permits the paperboard to be effectively completely
"sandwiched" between the stacked cans, even when the cans and
divider panel are first arranged in stacked condition. The
exact number of debossments necessary, of course, will depend
on factors such as flange height, paperboard flexibility and
the 1like. - |

As further shown in FIG. 2, a pair of anchor flaps
34 are foldably joined to the opposite end edges of main
portion 31 along fold lines 38. Preferably, these flaps 34
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are somewhat smaller in length along fold line 38 than main
portion 31. These anchor flaps function to structurally
strengthen a completed package as well as to anchor divider
panel 30 during assembly of a multi-tiered can arrangement
such as shown in FIG. 1, which will be described later in
more detail. A transverse tear line 20 is formed in main
portion 31 so as to extend all the way across main portion
31. Tear 1line 20 includes a pair of obligue slits 22
extending inwardly from the side edges of portion 31 and a
series of spaced arcuate slits 24 disposed interposed between
slits 22. Oblique slits 22 provide pointed pull tabs which
are convenient to hold with fingers. -

It should be appreciated that while tear line 20
extends entirely across the divider panel, a tear 1line
extending from one of the side edges of main portion 31 and
terminating at an intermediate point between the side edges
may be sufficient. 'Alternatively, a tear line extending
diagonally of main poftion 31 or routed across one or more
depressed areas 32 may be used. Alternatively, any one of
all the above-mentioned tear lines may be replaced by a known
tear stfip according to the invention. What is important is
that such a tear line when being cut provide easy access to

the - cans in the lower tier as will be described later in’

detail. .

To assemble the can arrangement shown in FIG. 1,
the following steps are carried out. First, divider panel 30
is placed on top of a lower tier of cans 10 which has already
been arranged in 2 x 3 arrays:. The position of panel 30 is
adjusfed so that each depressed area 32 is aligned wi;h the
respective pair of stacked cans. Anchor flaps 34 are then
folded down along fold lines 38 so as to be disposed at a
right angle with respect to main portion 31. This condition
. is best shown in FIG. 3 where flaps 34 (only one is shown)
are positioned alongside the end pairs of cans 10 in the
lower tier. After the flaps are folded, an uppef tier of

cans 10 which has already been arranged in 2 x 3 arrays is’

slidingly moved over the divider panel as illustrated by an

-~
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arrow 29. As the upper tier of cans is moved, divider panel
30 which is in contact with the upper tier is frictionally
forced to be displaced in the direction of arrow 29.
However, one of anchor flaps 34, i.e., the one not shown in
FIG. 3, engages the lower tier of cans and thereby prevents
divider panel 30 from moving out of alignment with cans 10.
As a result of the foregoing steps, the two-tier can
arrangement in FIG. 1 1s prepared.

The can arrangement and the divider panel thus
prepared are placed into the interior of a sleeve-type carton
to complete the package. The carton useful in the invention
may be an otherwise conventional carton used in the packaging
of beverage. cans. '

A blank for one such carton may be seen by
reference to FIG. 4. The carton includes a bottom panel 40
and a top panel 42, each connected along fold lines 44 and 46
respectively to a side panel 48. At its opposite side,
bottom panel 40 is connected along fold line 50 to partial
side panei 52, while top panel 42 is connected along fold
line 54 to partial side panel 56. _

Side pahel 48 is provided with a tear open flap 41
~defined by tear lines 43 and 45 formed in side panel 48.
Tear lines 43 and 45 extend from fold line 46 toward fold
line 44 beyond the mid point between the fold lines 44 and
. 46, inwardly' turn toward each other, and communicate with a
tear initiation slit 47 defining a pull tab 49 foldably.
joined to tear open flap 41. Any other types of known tear
opening means can replace open flap 41. For example, the
tear lines defining open flap 41 may be extended into top
panel 42 so that the opening to be formed on the carton using
flap 41 is enlarged. What is important is that the tear open
flap has a vertical length greater than a half of the height
of the completed package so that by tear opening the open
flap, at least a part of the lower tear cans is exposed. 1In
case the number of tiers of cans in the carton is N, the
vertical length of the tear open flap preferably exceeds N-1
times the height of a can.
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Returning to FIG. 4, end closure structure, in
part, is provided for the carton in the form of end flaps 58
and 60 which are foldably joined to the end edges-of botton
panel 40 along fold lines 62 and 64 respectively. In
addition, end flaps 66 and 68 are foldably joined to the end
edges of top panel 42 along fold 1lines 70 and 72
respectively. End flaps 74 and 76 are foldably joined to the
end edges of side panel 48 along fold lines 78 and 80
respectively. Additional end closure structure is provided
in the form of partial end flaps 82 and 84 which are foldably
5oined to the end edges of partial side panel 52 along fold
lines 86 and 88 respectively. Likewise, partial.end flaps 90
and 92 are foldably joined to the end edges of partial side
panel 56 along fold lines 94 and 96 respectively.

Additional fold lines 100 are formed in end flaps
74 and 76 and partial end flaps 82, 84, 90 and 92 to define
bevelled corner panels 102. In addition, each end flap 74
and 76 and partial end flaps 82, 84, 90 and 92 are foldably
interconnected by a web structure 104 to the adjacent one of
end flaps 58, 60, 66 and 68, Each web structure 104 is
defined by a fold line 105 which is substantially collinear
with the fold line connecting' the top or bottom panel 40 or
42 to the respective one of the side panels 48, 52 or 56.
Web structure 104 is further defined by a fold line 106 which
extends at an angle inwardly with respect to the
corresponding one of end flaps 58, 60, 66 and 68.
_ Further details regarding the spééific construction
of the carton blank may be seen by reference to U.S. patent
No. 4,216,861, which is hereby incorporated by reference.-

The carton blank of FIG. 4 may be erected into a
tube as shown in FIG. 5 by gluing the partial side panels 52
and 56 together to form a completed side panel. The tubular
carton, as shown in FIG. 5, may then be loaded with the can
arrangement and divider panel 30 through one or both of its
ends as illustrated by arrows 108. The tubular carton is
loaded such that anchor flaps 34 of divider panel 30 are
exposed through the open ends of the tubular carton. After
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the can arrangement and panel 30 are received in the carton,
end flaps 74 and 76 and partial end flaps 82, 84, 90 and 92
are folded inwardly of the carton to be disposed at a right
angle with respect to the axis the tubular carton. This can
be automatically done by folding end flaps 58, 60, 66 and 68
outwardly of the carton as illustrated in FIG. 6. After
that, lines 110 and 112 of any suitable adhesive are applied
to flaps 34 and the end flaps 74, 76, 90 and-92, and then end
flaps 66 and 68 are folded downward to the closed positions.
By this meéns, end flap 66 is secured to adjacent anchor flap
34 and end flaps 74 and 90 whereas end flap 68 is secured to
adjacent anchor flap 34 and end flaps 36 and 92,
Subsequently, lines 114 and 116 of any suitable adhesive are
applied to end flaps 74, 76, 82, 84, 90 and 92 and the inside
surface of end flaps 58 and 60. End flaps 58 and 60 are then
folded upward to the closed positions. This causes end flap
58 to be secured to end flaps 66, 74, 82, and 90 while
causing end flap 60 to be secured to end flaps 68, 76, 84 and
92. As a result, the completed package shown in FIG. 7 is
produced. Further details regarding the folding sequence of
the end flaps of the carton may be found by reference to the
aforementioned: U.S. patent No. 4,216,861.

"  The completed package in FIG. 7 is structurally
stable and rigid in that it is resistant to crushing force
acting diagonally of the package and is not easily skewed
when undergoing such force. Tﬁis owes to the fact that the
end flaps 58, 60, 66 -and 68 are secured, directly or
indirectly, to anchor flaps 34 of divider panel which is
firmly clamped between the tiers of cans 10. In other words,
figidity of the package does not rely much upon the glue
joint between adjacent end flaps such as end flaps 66 and 90,
end flaps 58 and 74 and the like. This means that end flaps
of a reduced size such as end flaps 74, 76, 82, 84, 90 and 92
may be sufficient. Such small end flaps allow the carton
blanks to be horizontally arranged in a nested relationship
and are thereby helpful in increasing the number of carton
blanks taken from paperboard of a standard width.
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In order to .open the package of FIG. 7, side wall
48 is torn along tear lines 43 and 45, and tear open flap 41
is lifted as shown in FIG. 8. The opening formed by lifting
tear open flap 41 allows cans 10 in the upper tier to be
taken out of the carton therethrough. To take cans 10 in the
lower tier out of the carton, divider panel 30 is torn along
tear line 20 after all or most of cans 10 in the upper tier
are removed from the carton. This 1is required because
divider panel 30 is secured at the opposite ends thereof to
the carton. Divider panel in the process of tearing is shown
in FIG. 8.

It will be recognized that many variations may be
made to the foregoing within the scope of the present
invention. For example, alternate carton styles may be'used,
such as those having square corners rather than the bevelled
corners as shown herein. Further, the carton design may be
enhanced through the addition of handles, other tear opening
features and the like, using structures known and understood
within the art.

It should be further recognized that it would be
possible to replace the single divider panel 30 with two or
more divider panels, each being positioned between portions
of the stacked can arrangement. This approach may be
particularly useful where higher multiples of cans are
desired to be placed within the carton, and/or where ioading
of the carton from both of its open ends is desired. Such an
approach is possible by securing the respective anchor flaps
of multiple divider .panels together during the loading
process of the carton. For ekample, one of two separate can
arrangements may be applied at one of its anchor flapé with
adhesive, and then the two can arrangements may be loaded
into a carton through the opposite open ends thereof while
the flap with the adhesive faces inwardly of the carton.
This adhesively interconnects the .

respective divider panels of the can arrangement when the
loading- is completed.
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It should be further recognized that while only
one end flap, i.e., flap 66 or 68, is directly secured to
the adjacent anchor flap at each end of the carton in the
foregoing, it may be that both the upper and lower end
flaps or even all the end flaps at each end of the carton
are directly secured’ to the adjacent anchor flap.
Alternatively, 1lines of adhesive 112 and 116 may be
omitted. _

In addition, it should be readily appreciated
that instead of the lines of adhesive, any mechanical locks
known in this art may be used for the purpoée of securing
a divider panel(s) to an outer carton accordirg to the
invention. _

Other modifications may be made in the foregoing
without departing from the scope and spirit of the claimed
invention. For example, FIG. 9 illustrates a modified form
of divider panel 30. The modified panel 30a includes a
main portion 3la which is configured for use_with two-tier,
3 x 4 array of cans. The notable feature of this divider
panel is that it is provided with a removable tab 122
joined along a tear line 124 to the free end of at least
one anchor flap 34a. This or these removable tabs are
preferably used as removable coupon; however, they may be
used for other purposes as desired. The other parts of
divider panel 30a are similar to.divider panel 30 and thus

they are designated by the same numerals with the letter
ﬂa". '
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a plurality of beverage cans arranged into a
group of at least two vertically-aligned tiers, each of
said cans having a generally cylindrical side wall defining
a cylindrical axis, said cans in each of said tiers having
said axes thereof disposed vertically and parallel to each
other;

Claims:
1. A package comprising:

I

a carton disposed around the exterior of said
group of said cans and including top and bottom panels
interconnected by a pair of side panels to form a tubular
structure, and a pair of end closure structures disposed to
close opposite open ends of said tubular structure, said
end closure  structures being connected to said tubular
structure and being disposed substantially adjacent said
side walls of said cans of said group along opposite ends
of said group;

a divider panel disposed between upper and lower
adjacent ones of said tiers and in contact with said cans
in said ﬁpper and lower adjacent tiers; and

. means for-securing said divider panel to said end
closure structures.

2. A package according to claim 1, wherein said
securing means comprises a pair of anchor flaps joined to
said divider panel and adhesively secured to said end
closure structure.

3. . A package according to claim 2, wherein said
divider panel has opposite end edges disposed Substantially. -
adjacent respectively to said end closure structures, and
said anchor flaps are foldably joined respectively to said
end edges.

4. A package according to claim 3, wherein said
tubular structure defines a tubular axis, said anchor flaps
are disposed at substantially a right angle with respect to
said tubular axis, each of said end closure structures

T O
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comprises upper and lower end flaps foldably joined
respectively to said top and bottom panels of said carton
and disposed at a substantially right angle with reépect to
said tubular axis, and at least one of said upper and lower
end flaps of said each end closure structure is secured to
adjacent one of said anchor flaps.

5. A package according to claim 4, wherein said each
end closure structure further comprises a pair of side end
flaps foldably joined respectively to said side panels of
sdid carton, said upper and lower end flaps of said each
end closure structure are of a first length along said
tubular axis when disposed parallel to said tubular axis,
said side end flaps of said each end closure structure are
of a second length along said tubular axis when disposed
parallel to said tubular axis, and said first length is
substantially greater than said .second length.

6. A package according to claim 1, wherein S5aid
divider panel has tearing means for splitting said divider
panel into two portions.

7. A package according to claim 6, wherein said

tearing means comprises a tear line formed in said divider
pranel. :

8. A package according to claim 6, wherein said
tearing means comprises a tear strip defined by a pair of
parallel tear lines formed in said divider panel.

9. A package according to claim 7, wherein said each
can has a height along said cylindrical axis, said side
panels of said carton are disposed substantially adjacent
said side walls of said cans of said group along opposite
sides of said group, at least one of said side panels of
said carton includes tear open means for forming an opening

to allow access to said cans in said carton, and said
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opening having a vertical length greater than N-1 times
said height of said each can when the number of said tiers
is N.

10. A package according to claim 1, wherein said
securing means comprises an anchoring flap foldably joined
to said divider panel, a locking aperture formed in said
anchoring flap, and a locking tab struck from said carton
so as to be received in said locking aperture.

11. A package according to claim 1, wherein said cans
in one of said upper and lower adjacent tiers are coaxially
aligned respectively with said cans in the other one of
said upper and lower adjacent tiers, said each can has
upper and lower ends, said upper end of said each can is
greater in diameter than said lower end of said each can,
said divider panel has a plurality of receiving means for
receiving said lower ends of said cans in upper one of said
adjacent tiers, each of said receiving means is defined by
a generally circular edge concentric with said cylindrical

_axis of upper and lower coaxially aligned ones of said
cans, and said circular edge is generally equal in diameter
to said upper end of said each can.

12. A package according to claim 11, wherein said
circular edge of said each receiving means comprises a
substantially circular debossment defining a depressed area
extending toward adjacent one of said cans in lower one of
said adjacent tiers.

13. A method of forming a package comprising the
steps of:

arranging a plurality of beverage cans into a
group of at least two vertically-aligned tiers including a
divider panel interposed between upper and lower adjacent
ones of said tiers, each of said cans having a generally
cylindrical side wall defining a cylindrical axis, said
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cans in each of said tiers having said axes  thereof
disposed vertically and parallel to each other;

loading said group of said cans into a carton
through an open end of a tubular structure of said carton,
said carton including top and bottom panels interconnected
by a pair of side panels to form said tubular structure,
and an end closure structures connected to said tubular
structure, for closing said open end; and

securing said end closure structure to said

divider panel so as to close said open end of said tubular
structure.

~

14. A method according to claim 13, wherein said
divider panel includes an anchor flap joined to an end edge
of said divider panel, said end edge being disposed
adjacent to said open end after said loading step, and said
step of securing comprises applying adhesive to said anchor

flap and bringing said end closure structure into contact
with said anchor flap.
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