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(54) Vertical crush resistant packaging

(57) A tubular structure 30 for a case constructed
from foldable sheet material, is formed by folding a blank
and overlapping and securing its opposed ends 14a, 14b
so that the overlap 18 is present towards the centre of a
vertical panel of the erected case in use. The additional
material at the overlap improves the vertical crushing re-
sistance of the case and may compensate for lines of
weakness 38a, 38b, 38c, 38d, 38e bounding a tear-out

portion used to convert the case from a transit to a display
mode, or other weakenings. As shown, the overlap 18 is
in a shorter vertical panel and confronting regions of the
composite inner end closure flaps 28a, 28b, 32a, 32b
have interlocking wavy edges 34a, 34b. The parts of
these inner composite flaps lie co- planar in their end
closures. In an alternative embodiment (Fig. 7), the over-
lap is provided in a longer vertical panel and extends into
the adjacent composite end closure flaps.
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Description

Field of the Invention

[0001] This invention relates to packaging formed from
foldable sheet materials such as cardboard, paperboard,
corrugated board, plastics or the like. In particular it re-
lates to packaging cases having improved compression
resistance as measured for example in the standard BCT
test (Box Compression Test).
[0002] Adequate vertical strength is an important con-
sideration for transit packaging as it determines the
number of cases that can be safely stacked on top of
each other. For delicate contents, the packaging must
be sufficiently strong and rigid so that none of the loads
imposed on it are transmitted through the contents. Un-
desirably heavy board grades may have to be used to
ensure adequate strength, adding to the packaging ma-
terial bulk, weight and cost. This is particularly so with
packaging that is deliberately provided with lines of weak-
ness delineating a tear-out or tear-off portion, which is
removed to reveal the case contents for display and se-
lection by customers, thereby converting the case be-
tween transit and display modes.
[0003] We have found that the corner joint formed in
many conventional case styles may be modified so as to
contribute better to the case vertical compressive
strength. The improved strength is particularly, although
not exclusively, useful in cases having tear-out portions
for conversion between transit and display modes, or
which otherwise include features that tend to weaken one
or more of their vertical side panels.
[0004] Cases are known in which a joint is made by
overlapping opposing blank ends positioned towards the
centre of a side panel, so that the part-erected blank
forms a collapsible tubular structure: see, for example,
US3771714, US4447002, US5065937.

Summary of the Invention

[0005] Accordingly, the present invention provides,
erected, part-erected or as a blank, a case formed from
a blank of foldable sheet material, the blank comprising
opposed ends secured in overlapping relation to form a
tubular structure on erection, in which the overlap is
present towards the centre of a vertical panel of the erect-
ed case characterised in that in an overlap region rup-
turable lines of weakness surround the overlap region.
Thus, the case will differ from for example a conventional
FEFCO 0201 standard case in having the overlapping
blank ends towards the centre of a composite vertical
panel, instead of at a corner. The double thickness of
material at the overlap has been found to provide in-
creased vertical strength when moved away from the cor-
ner region. This serves to compensate for any weakening
of the panel caused by the presence of the rupturable
lines of weakness, such as may be formed to allow re-
moval of the panel or a portion of it. The vertical crush

strength of the panel is therefore not significantly com-
promised. The degree of overlap may be varied to provide
the required degree of reinforcement. At one extreme,
the entire panel may form the overlap region so as to be
formed from a double thickness of material. However,
less material is used and often adequate strength can be
obtained when the overlap is confined to the central re-
gion of the panel only.
[0006] The panel in which the overlap is formed may
carry a case end closure flap, formed from separate parts
carried by the opposed ends of the blank and which are
brought together when the blank ends are secured to-
gether to form the tubular structure. When the end closure
flap lies on the outside of the closed case (for example,
where it is the longer flap for closing a rectangular 0201
case), the separate closure flap parts may be overlapped
and secured to form the end closure flap. This overlap
region in the end closure flap preferably lies outside the
areas to which end closure flaps on the adjacent sides
of the case are secured, so as to provide flat, uninter-
rupted areas for securing the inner and outer end closure
flaps together. Such a case is therefore readily machine
erectable, with the end flaps for example secured using
hot melt adhesive.
[0007] On the other hand, when the panel in which the
overlap is formed carries an end closure flap which lies
on the inside of the closed case (e.g. the shorter closure
flap of a rectangular 0201 case), the separate parts of
this end closure flap may lie adjacent to each other in the
case end closures without overlapping, whereby the
parts are substantially co-planar, and closure flaps on
the adjacent case sides can readily be secured over the
end closure flap parts. Confronting regions of the of the
end closure flap separate parts may comprise interen-
gaging formations. A blank of this form is again machine
erectable, e.g. with its end closures secured by hot melt
adhesive. Furthermore, the interengaging formations
provide a mechanical key between the parts, ensuring
that they properly lock together to form the end closure
flap as they are folded in, and/or improving the rigidity of
the completed end closure and the strength of the case.
[0008] The confronting regions of the end closure flap
parts are preferably offset from the junction between the
overlying end closure flaps, so that an outer closure flap
overlies the interengaging formations in the erected case.
This provides the case with a better seal, as well as a
potentially stronger adhesive bond between the various
end closure flaps. For example, where the outer closure
flaps are of equal width, the confronting regions may be
offset from the perpendicular plane through the vertical
centreline of the panel formed by the overlapping blank
ends.
[0009] The lines of weakness in the panel having the
overlapping blank ends may extend into an adjacent end
closure. In one embodiment, the lines of weakness may
surround the end closure flap carried by the panel having
the overlapping blank ends. Thus this end closure flap,
the attached parts of the adjacent end closure flaps and
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that part of the vertical panel bounded by the line of weak-
ness may be torn out as a unit, to open the case for
display and/or selection of its contents.

Brief description of the Drawings

[0010] Illustrative embodiments of the invention, and
some further preferred features and advantages of it, are
described below with reference to the drawings, in which:

Figure 1 shows a blank for a first transit/display case
embodying the invention;
Figures 2a - 2f show alternative end closure flap part
edge profiles;
Figures 2 - 6 show successive stages in the erection
of the blank of Figure 1, and
Figure 7 shows a blank for a second transit/display
case embodying the invention.

[0011] The blank 10 shown in Figure 1 comprises a
pair of longer vertical panels 12a, 12b and a first shorter
vertical panel 14. A second shorter vertical panel is
formed in two portions 14a, 14b at opposite ends of the
blank. The panels 14a, 12a, 14, 12b and 14b are each
folded at 90 degrees to the neighbouring panel(s) along
crease lines 16, so that areas 18 of the panels 14a, 14b,
delineated by the chain dotted lines 20a, 20b, overlap.
In this configuration, edge 22a coincides with line 20b
and edge 22b coincides with line 20a and the overlap
areas 18 may be secured together by hot melt adhesive
or any other suitable means. The blank is thus secured
to form a tubular structure 30 as depicted in Figure 2.
[0012] Referring mainly still to Figures 1 and 2, the
longer vertical panels 12a, 12b each carry upper 24 and
lower 26 end closure flaps. The shorter vertical panel 14
similarly carries upper 28 and lower 32 end closure flaps.
The vertical panel portion 14a carries an upper end clo-
sure flap part 28b and a lower end closure flap part 32a.
Correspondingly, the vertical panel portion 14b at the op-
posite end of the blank carries upper 28a and lower 32b
end closure flap parts. The end closure flap parts 28a,
28b confront each other without overlapping, in the tu-
bular structure 30. The confronting regions of the flap
parts 28a, 28b are formed as complementary wavy edges
34a, 34b which interdigitate as the vertical end panel
parts 14a, 14b are secured in overlapping relationship.
The wavy edges 34 provide a mechanical key between
the upper end closure flap parts 28a, 28b whilst allowing
those parts to lie in the same plane. Similarly, the lower
end closure flap parts 32a, 32b have non-overlapping,
interdigitating wavy edges 36a, 36b which co-act in the
same way as the edges 34a, 34b in the tubular structure
30 and in the erected case. The wavy edges 34a, 34b
and 36a, 36b are offset to opposite sides of the perpen-
dicular plane extending vertically through the centre of
the overlap region 18 (and hence vertically through the
centre of the composite shorter vertical panel formed
when the panel portions 14a, 14b are secured.together).

[0013] The precise shape of the confronting edges
34a,b, 36a,b is not critical, and a wide variety of inter-
locking profiles, both regular and irregular, will serve to
provide a mechanical key between the closure flap parts
28a, 28b; 32a, 32b. Some additional and non-limiting ex-
amples are shown in Figures 2a - 2f. Indeed, where a
mechanical key or interlock is not required, the confront-
ing edges 34a,b, 36a,b can be straight. However, for
brevity, these edges will be referred to in the following
description as wavy edges.
[0014] The blank 10 includes lines of weakness having
two parts 38a respectively in each upper end closure flap
24; two parts 38b along the fold lines between the flaps
24 and the long vertical panels 12a, 12b; parts 38c along
the fold line between the respective upper end closure
panel parts 28a, 28b and the short vertical panel portions
14a, 14b; parts 38d in the short vertical panel portions
14a, 14b; and finally parts 38e along the fold line between
those panel portions and the lower end closure flap parts
32a, 32b. Punch-out finger hole forming areas 40, 42 are
provided at intervals along the lines of weakness. The
lines of weakness may comprise perforations and/or cuts
in the blank. The blank may be cut from stock material,
perforated and/or creased on a flat bed or rotary cutter,
in either a single or a two-pass operation.
[0015] To form the erected case, the shorter lower end
closure flaps 32, 32a, 32b of the tubular structure are
folded inwardly through 90 degrees. The longer lower
end closure flaps 26 are then folded inwardly through 90
degrees and secured to the flaps 32, 32a, 32b by hot
melt adhesive or other suitable means, to form the base
end closure of the case. The wavy edges 36a, 36b remain
mechanically interlocked and the now inner flap portions
32a, 32b lie in the same plane so as to provide stable
support and substantially uniform face contact/resist-
ance for the now outer flaps 26 during the fastening/glu-
ing operation. In effect therefore, the flap parts 32a, 32b
are able to act as a single flap. The mechanical interlock
between the wavy edges 36a, 36b also helps to form a
strong, stable base to the erected case. The case is now
as shown in Figure 3. Due to the offset of the wavy edges
36a, 36b away from the perpendicular plane through the
vertical centreline of the composite panel 14a, 14b, the
wavy edges 36a, 36b overlie one of the outer base clo-
sure flaps 26 (the right-hand one as shown in Figure 6),
rather than spanning the distal edges of both outer base
closure flaps 26. This provides a stronger, more stable
and more leak-proof base structure.
[0016] After filling the case, assembly of the lid or upper
end closure proceeds in an analogous way, as shown in
Figures 3 - 5. The upper flap parts 28a, 28b are first folded
inwardly through the position shown in Figure 4, until they
both lie, locked together by their wavy edges 34a, 34b,
in the case lid plane. The flap 28 is next folded in to lie
in the case lid plane, followed by the flaps 24, secured
to the flaps 28, 28a, 28b, so as to form outer flaps of the
lid closure. The case is now in its fully erected and closed
form 40, as shown in Figure 5. The wavy edges 34a, 34b
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underlie the left-hand outer lid flap 24 of Figure 5.
[0017] To open the case for contents display, one or
more of the finger hole forming areas 40, 42 are punched
out, allowing an end user to insert their fingers and tear
out that portion of the case within the lines of weakness
38a-e. These run around the composite inner lid flap 28a,
28b, the attached portions of the outer lid flaps 24 and
the attached part of the composite vertical end panel 14a,
14b. The resulting opened display case 50 is shown Fig-
ure 6.
[0018] The blank 110 shown in Figure 7 is similar to
the blank 10 of Figure 1, with analogous parts being in-
dicated by similar references but with an additional "1"
prefix. Instead of one of the shorter vertical panels being
formed as a composite by overlapped ends of the blank,
one of the longer side panels is formed as a composite
112a, 112b, with an overlap area 118 delimited by chain
dotted lines 120a, 120b. Because this overlap area does
not coincide with the fastening areas on the inner (short-
er) end closure flaps 128, 132 in the erected case (but
instead lies between these fastening areas), there is no
need to maintain the closure flap part 124a co-planar with
the part 124b or the part 126a co-planar with the part
126b in order to form strong and stable end closures.
The confronting, interlocking edge features 34a, 34b,
36a, 36b of Figure 1 can therefore be omitted and instead
the overlap area 118 can be continued upwardly and
downwardly in the blank, into the composite outer (long-
er) end closure flaps 124a, 124b and 126a, 126b.
[0019] In this embodiment, the punch out areas 42 are
replaced by regions 144 which are removed prior to form-
ing the blank into the tubular structure.
[0020] The invention improves the vertical crush re-
sistance of a case by moving the overlap area, normally
found along a vertical edge of the case, more towards
the centre of one of the vertical panels, this panel there-
fore being formed as a composite panel with a preferably
generally vertically extending overlap area at or towards
its centre. The additional thickness of the overlap area
strengthens and stiffens the panel, and may be used to
compensate for any reduction in vertical crush resistance
that would otherwise arise e.g. from deliberately forming
lines of weakness in and/or around the composite panel.
The corners of the case between adjacent vertical pan-
els, where an overlap area is conventionally located, are
inherently relatively stiff and strong, so moving the over-
lap area away from these areas is not particularly detri-
mental to the case vertical crushing strength.

Claims

1. Erected, part-erected or as a blank, a case formed
from a blank (10) of foldable sheet material, the blank
(10) comprising opposed ends secured in overlap-
ping relation to form a tubular structure (30) on erec-
tion, in which the overlap (18, 118) is present in an
overlap region towards the centre of a vertical panel

(14a, 14b; 112a, 112b) of the erected case charac-
terised in that the rupturable lines of weakness
(38a, 38b, 38c, 38d, 38e, 138a, 138b, 138c, 138d,
138d’, 138e) surround the overlap region.

2. A case as defined in claim 1, in which the panel in
which the overlap (18, 118) is formed carries a case
end closure flap (28a, 28b; 32a, 32b; 124a, 124b;
126a, 126b).

3. A case as defined in claim 2, in which the end closure
flap is formed from separate parts (28a, 28b; 32a,
32b; 124a, 124b; 126a, 126b) carried by the opposed
ends of the blank and which are brought together
when the blank ends are secured together to form
the tubular structure (30).

4. A case as defined in claim 3, in which the end closure
flap lies on the outside of the closed case, the sep-
arate closure flap parts (124a, 124b; 126a, 126b)
being overlapped and secured to form the end clo-
sure flap.

5. A case as defined in claim 4, in which the overlap
region in the end closure flap (124a, 124b; 126a,
126b) lies outside the areas to which end closure
flaps (128, 132) on the adjacent sides of the case
are secured.

6. A case as defined in claim 3, in which the end closure
flap (28a, 28b; 32a, 32b) lies on the inside of the
closed case, the closure flap separate parts (28a,
28b; 32a, 32b) lying adjacent to each other in the
case end closures without overlapping, whereby the
parts are substantially co-planar.

7. A case as defined in claim 6, in which confronting
regions of the of the end closure flap separate parts
(28a, 28b; 32a, 32b) comprise interengaging forma-
tions (34a, 34b; 36a, 36b).

8. A case as defined in claim 6 or 7, in which the con-
fronting regions of the end closure flap separate
parts (28a, 28b; 32a, 32b) are offset from the junction
between the overlying end closure flaps.

9. A case as defined in any preceding claim, in which
the lines of weakness (38a, 138a) extend into an
adjacent end closure (24; 128).

10. A case as defined in claim 9, in which the lines of
weakness (38a, 38b, 38c, 138a, 138b, 138b) sur-
round the end closure flap (28a, 28b; 124a, 124b)
carried by the panel having the overlapping blank
ends.
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