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Description

The present invention relates to a multi-layered
flat walled bulk storage bin or container made
from collapsible or compressible sheet material
such as corrugated board. More particularly, the
invention relates to a container formed by wind-
ing compressible sheet layers to form a sleeve
having flat sides with corners between adjacent
sides crushing the corners and having at least two
opposite corners bevelled to allow the sleeve-to
be easily collapsed for storing when not in use.

The conventional manner of making multi-
layered containers was to glue several corrugated
layers together, score a fold line in the approp-
riate places and then fold the layers to form a
sleeve. This method formed a container with a
butt joint, where the two ends butt together or a
lap joint where the two ends overlap. Examples of
such containers are described in US—A—3717074
and EP—A1—0098 904 which is a document
according to Article 54(3) EPC.

Corrugated board containers may also be made
by winding corrugated layers about a mandrel
with flat sides and glueing each layer to the
adjacent layer to form a sleeve. Containers made
by this method have no butt or lap joints and
therefore use less material than more conven-
tional containers or bulk bins having the same
strength properties.

An example of making a container or bulk bin
by winding layers about a mandrel is disclosed in
our co-pending U.S. Patent Application 397,990
filed July 14, 1982. In this method, layers are
convolutely wound about a mandrel, the corners
of each layer are compressed on the mandrel as
the container is wound which results in a con-
tainer that can be more easily folded for storage
purposes after it has been made.

The most obvious corner profile for a container
is a right angle, which provides maximum con-
centration of pressure during the crushing step,
thus giving the most efficient means of crushing.
However, it has been found that the right angle
corner would not fold flat when the corner was
folded to the fully closed position and had a
spring back which required a counter force to
flatten it. It has now been found that a multi-
layered sleeve can be made by providing bevels
on opposing corners of the sleeve and compres-
sing the layers at these bevelled corners, and
according to the invention a container is charac-
terised by the features (a) and (b) set fourth in
Claim 1. These crushed bevelled corners avoid
the spring back that sometime occurs when the
finished sleeves are flattened for storage pur-
poses.

The flattened sleeves provide a distinct advan-
tage for conveying, printing and other processes
that are applied to the sleeves after forming.

This foldability is a labour saving feature allow-
ing container sleeves to be folded easily by one
person without applying force.

The present invention provides a container
comprising a multi-layered sleeve having at least
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four flat sides with corners between adjacent
sides, the sleeve having compressible sheet
layers with crushed corners and at least two
opposing corners being bevelled corners to allow
the sleeve to be collapsed, so fully closed corners
have adjacent sides substantially paralle! without
additional force applied.

The present invention also provides in one
embodiment, for the bevelled corners to have an
inside bevel width (y), substantially proportional
to caliper (x) of the container, where the caliper
represents the thickness of the container. In
a preferred embodiment, the width (y) is de-
termined according to the formula
y=0.0294+0.347x, and the width is to the nearest
3.156 mm.

in other embodiments of the invention, four flat
sides are provided with two opposing corners
being bevelled corners and the bevels are in the
range of about 6.3 mm to 19 mm wide. The
container is preferably made from a flat sheet
liner on the inside and multiple layers of single
face corrugated sheet wound on the liner. In other
embodiments, all the corners of the container are
bevelled and caps are provided to fit over the top
and the bottom of the sleeve.

The bevelled corners in a preferred embodi-
ment have a flat inside bevelled surface, at an
angle of in the range of about 30° to 60°, prefer-
ably 45°. In other embodiments, the inside bevel-
led surface may be multifaceted or curved.

in drawings which illustrated embodiment of
the invention and accompany this specification.

Fig. 1 is an isometric view of a muliti-layered
container according to one embodiment of the
present invention,

Fig. 2 is a top plan view of the container shown
in Fig. 1,

Figs. 3, 4 and 5 are detailed plan views showing
a right angled corner known in the prior art of a
four layered container in the right angled position
and fully opened and fully closed folded posi-
tions,

Figs. 6, 7 and 8 are detailed plan views showing
a preferred bevelled corner of a four layered
container in the right angled position and fully
opened and fully closed folded positions,

Figs. 9, 10 and 11 are detailed plan views
showing a bevelled corner of a four layered
container having a wide bevel width, in the right
angled position and fully open and fully closed
folded position,

Figs. 12, 13 and 14 are detailed plan views
showing a preferred bevelled corner of a seven
layered container in the right angled position and
fully opened and fully closed folded positions,

Fig. 15 is a graph showing the preferred rela-
tionship between the inside bevel width (y) and
the container caliper (x).

Figs 16, 17, 18 and 19 are detailed plan views
showing different types of bevels.

An example of a container 10 or bulk bin is
shown in Fig. 1 having three layers 11 of single
face corrugated sheet wrapped around a flat
sheet liner 12. Whereas a single face corrugated
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sheet is illustrated in this embodiment, a foam
backed paper would also be applicable depending
on the requirements of the container 10. Two
bevelled corners 13 oppose each other on the
container 10 and have crushed layers at each
bevelled corner 13. The other two opposing cor-
ners 14 are not bevelled but are crushed so that
the container can be folded and lie flat.

The thickness of the sides of the container is
referred to as the “Caliper”, sometimes as the
Board Caliper. Although two bevelled corners 13,
provided they are opposite, allow easy folding of
the container, it is preferred to bevel all four
corners because then it does not matter which
corners are fully folded, the container folds flat
about all corners.

A bottom cap 15 is shown at the bottom of the
container 10 which exactly fits around the sleeve
in the open position. The cap 15 is made in a
conventional manner, generally of not more than
two corrugated layers. A top cap (not shown) may
be provided to close the container if required. The
top cap may be identical in construction to the
bottom cap 15.

Fig. 2 shows a four layered container 10 having
four sides and having four bevelled corners 13.
Each of the bevelied corners 13 is compressed
across the bevel so that the container 10 may be
collapsed with either of the pairs of opposing
corners opening out to the open or fully closed
folded position. Whereas both examples in Figs. 1
and 2 illustrate containers having four sides, it will
be understood that a container may be made with
more than four sides.

A six or eight sided container may be made
with at least two opposite corners being bevelled
corners so that the container coulid be collapsed
with the bevelled corners forming the fully closed
folded position.

Figs. 3, 4 and 5 illustrate a right angle corner as
is known in the prior art. Four layers 11 of single
face corrugated sheet layers are formed about a
flat sheet liner 12 and glued to each other to form
a container. The corners 14 shown right angled in
Fig. 3 are compressed. As can be seen in Fig. 4,
when the container is folded flat, the corner 14
opens out to the open position to allow the three
layers to bend about the flat sheet liner 12 without
causing any delamination of the glued layers or
between the first layer 11 and the liner 12.

Fig. 5 illustrates a fully closed folded position of
the corner 14, and as can be seen, the corner does
not fully fold so the inside flat sheet liner 12 is
tapered. To make the two inner surfaces parallel,
it is necessary to apply pressure to overcome the
spring back force. The inability of the corner to
fully fold may result from the liner 12 being
pinched together at the corner 14. Forming this
type of corner completely closed can resuit in
severe damage and loss of structural integrity to
the corner and hence to the container.

Figs. 6, 7 and 8 illustrate a four layered con-
tainer with a bevelled corner 13 having a pre-
ferred inside bevel width (y), as shown in Fig. 6 in
the right angled position. As can be seen, the
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crushing of the layers 11 extends the crushed
portion to not just the bevel but right across the
face of the bevel so that there is a predominately
flat bevelled surface at the corner of the container.
When the container is folded flat with the bevelled
corner fully opened to the opened position, as
shown in Fig. 7, the bevel does not appear.
However, when the corner is fully closed as can
be seen in Fig. 8, the bevel provides a triangular
space 16 which allows the two inner surfaces of
the liner 12 to remain substantially flat and paral-
lel to each other. This is the preferred embodi-
ment of the corner and requires no force on the
container to fold flat. :

Figs. 9, 10 and 11 illustrate another example of
a bevel, where the inner bevel width is too wide
for the caliper of the container. The right angled
position shown in Fig. 9 and the fully open
position shown in Fig. 10 are satisfactory, but
when the corner is in the fully closed position as
shown in Fig. 11, the inside surfaces of the liner 12
do not lie flat and parallel to each other, but are
tapered in the reverse direction to that shown in
Fig. 5 which has no bevel or too small a bevel.
This configuration is acceptable for folding as no
spring back occurs, and the container lies flat,
however it takes up more space, and the space is
wasted when the containers are laid flat one upon
the other.

Figs. 12, 13 and 14 illustrate a seven layered
container having a preferred inside bevel width
{v) as shown in Fig. 12 in the right angled position.
Fig. 14 illustrates clearly that the inside surfaces
of the liner 12 lie flat and substantially paraliel
when the corner is in the fully closed position.

To determine the relationship between caliper
(x) and inside bevel width (y), a number of tests
were carried out on different board calipers for
three ply up to ten ply and for different types of
corrugated board and it was found that the overall
caliper (x) was the key factor, not the different
types of ply. The bevel should preferably be fiat
when the corner was in the fully opened position,
and form a triangular space 16 when in the fully
closed position. Fig. 15 shows that the relation-
ship between inside bevel width {y) and caliper (x)
follows a straight line, and the relationship was
according to the formula: y=0.0294+0.347x.

it is preferable for ease of manufacture to make
the inside width of the bevel to a certain series of
fixed increments so that standard mandrels can
be used. In one embodiment, the inside bevel
widths were made to 6.3 mm, 9.3 mm, 12.7 mm,
15.7 mm, 19 mm. Figures 6, 7 and 8 illustrate 6.3
mm bevel for a container having a caliper of 15
mm.

The shape of the bevels are preferably flat on
the inside and at an angle of 45° for symmetry as
shown in Fig. 16. However a range of angles, from
30° to 60° can be used as shown in Fig. 17.
Furthermore a multifaceted bevel as shown in Fig.
18 may be used or a curved bevel as shown in Fig.
19. The width of bevel (y) is measured between
the points on the adjacent inside faces where a
change occurs from the flat surface. The shape of
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the bevel is arranged so that the inside of the bevel
lies flat when the corner is in the fully open
position.

The width of the bevel depends partly on the
shape and size of the container and the size and the
number of layers. It has been found that up to at
least six layers can be formed into a container and
the preferred bevel is in the order of 6.3 mm
although bevels of up to 19 mm may be applicabie
in certain cases. The measurements represent the
inside face width of the bevel. The bevelled corner
gives the correct corner geometry necessary to
result in corner creases which are easy to fold.

The unique corner requires less labour and less
force to fold the box and results in less spring back
from a folded sleeve. Furthermore, the sleeve has
superior strength due to structural integrity
because the corners are not damaged by folding.
When a sleeve is wound on a mandrel, the
container has no butt joints or cap joints, therefore
there are no areas for weaknesses as in corrugated
containers made by conventional methods having
butt or lap joints. The sleeve may be trimmed by a
sawcut at both edges thus providing a perfectly
square sleeve for fitting into a cap 15 as shown in
Figure 1. The layered container also provides a
superior panel rigidity and thus better resists
bulging.

The bevelled corners can be utilized with con-
tainers made by crushing the corners after the
container has been formed, known as “post”
crushing or in the case where layers are wound
about a mandrel, each layer is crushed as it is
wound in accordance with co-pending U.S. Patent
Application 397,990 known as ‘“‘continuous”
crushing.

Claims

1. A container (10} of compressible multi-layer
material having, between adjacent portions of the
container, at least two crushed corners each
having two spaced-apart creases on the inner
surface of the container and an inner bevel surface
between the creases with each crease connecting
an adjacent flat side inner surface to the bevelled
surface, characterised in that:

a) the container is formed from a sleeve (10)
having at least four flat sides with crushed corners
{13) between adjacent sides, the sleeve being
made by winding a compressible sheet in layers
(11) around a mandrel with the layers at the said
corners (13) being crushed by being compressed
on the mandrel; and

b) a substantially triangular cross-section space
(16) bounded by an inner bevel surface and by
adjacent portions of the flat side inner surface of
adjacent sides of the sleeve is formed at two or
more opposing corners (13) of the sleeve when
those corners are in a fully-closed position to allow
the sleeve to be collapsed to a knocked-down
condition with the major portions of the inner
surface (12) on the adjacent sides of the sleeve
being substantially parallel and in face-to-face
contact without additional force applied to hold
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the sleeve in the collapsed knocked-down condi-
tion.

2. A container according to claim 1, charac-
terised in that the bevelled corners (13) are in the
range of about 6.3 mm to 19 mm.

3. A container according to claim 1 or claim 2,
characterised in that the bevelled corners (13) have
aninside bevel width (y) substantially proportional
to caliper (x) of the container based on the formula
y=0.0294+0.347x.

4, A container according to any one of claims
1—3, characterised in that the inner surface of the
sleeve is formed by a flat sheet liner (12), and
multiple layers (11) of compressible material are
composed of a single-face corrugated sheet
wound on the liner.

5. A container according to any one of claims
1—4 characterised in that all the corners (13)
between the sides of the container are beveiled
corners.

Patentanspriiche

1. Behélter (10) aus zusammendriickbarem,
mehrschichtigem  Werkstoff, der zwischen
benachbarien Behélterabschnitten wenigstens
zwei gequétschte Ecken aufweist, von denen jede
zwei beabstandete Quetschfaltlinien an der innen-
flache des Behalters und eine innere Schragflache
zwischen den Quetschfaltlinien aufweist, wobei
jede Quetschfaltlinie die Innenfliche einer benach-
barten ebenen Seite mit der Schréagflache verbin-
det, dadurch gekennzeichnet, dal3

a) der Behalter ausgehend von einer Hille (10)
geformt ist, welche wenigstens vier ebene Seiten
mit gequetschten Ecken (13) zwischen benachbar-
ten Seiten aufweist, wobei die Hiille durch Wickeln
einer zusammendrickbaren Bahn in Schichten
{11} um einen Dorn hergestellt wird, dabei die
Schichten an den Ecken (13) durch Zusammen-
driicken auf dem Dorn gequetscht werden, und

(b) an zwei oder mehreren sich gegentiberlie-
genden Ecken (13) der Hulle in der vollen Schlief3-
stellung dieser Ecken ein Raum (16} von im
wesentlichen dreieckformiger Querschnittsgestalt
gebildet ist, welcher von einer inneren Schragfla-
che und benachbarten Abschnitten der Innenfla-
chen von benachbarten ebenen Seiten der Hiille
begrenzt ist, damit die Hiille in einen zusammen-
gelegten Zustand zusammengefaltet werden
kann, wobei die gréBeren Abschnitte der Innenfla-
che (12) an den benachbarten Seiten der Hiille im
wesentlichen parallel sind und Flache-Flache-
Berlihrung haben, ohne daR eine zusétzliche Kraft
ausgelbt wird, um die Hiille im zusammengefalte-
ten zusammengelegten Zustand zu halten.

2. Behalter nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Schragecken (13} im Bereich von
etwa 6,3 mm bis 19 mm liegen.

3. Behélter nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dal® die Schrégecken (13) eine
innere Anschrigungsbreite (y) haben, die der
Starke (x) des Behalter nach der Formel
y=0.0294+0,347x im wesentlichen proportional
ist.
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4. Behilter nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, daB die Innenfléche der
Hiille von einer ebenen Bahndecke (12) gebildet
ist, und Mehrfachschichten {11} aus zusammen-
driickbarem Werkstoff aus einer auf die Decke
gewickelten Einfach-Wellenbahn zusammenge-
setzt sind.

5. Behalter nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, daR alle Ecken (13)
zwischen den Seiten des Behélters Schrégecken
sind.

Revendications

1. Récipient (10) en matériau multicouche com-
pressible, comprenant, entre des portions voi-
sines du récipient, au moins deux encoignures
écrasées présentant chacune deux fronces, espa-
cées l'une de l'autre, sur la surface intérieure du
récipient et une surface intérieure en biseau entre
les fronces, chaque fronce reliant une surface
latérale intérieure plate voisine a la surface en
bieau, caractérisé en ce que:

a) le récipient est formé & partir d’un fourreau
(12) présentant au moins quatre cotés plats avec
des encoignures écrasées (13) entre les cotés
voisins, le fourreau étant fabriqué en enroulanten
couches (11) une feuille compressible autour d'un
mandrin, les couches étant, auxdites encoignures
(13), écrasées en étant comprimées sur le man-
drin; et

b) un espace (16), de section droite sensible-
ment triangulaire, limité par une surface intérieur
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en biseau et par des portions, voisines, des
surface latérales intérieures plates des cOtés,
voisins, du fourreau se forme & deux ou plus
encoignures opposées (13) du fourreau lorsque
ces encoignures sont en position completement
fermée pour permettre au fourreau de se replier
en condition démontée, les majeures portions de
la surface intérieure (12) des cdtés, voisins, du
fourreau étant sensiblement paralléles et en
contact face a face sans qu'il soit nécessaire
d'appliquer une force pour maintenir le fourreau
dans la condition repliée démontée.

2. Récipient selon la revendication 1, caractérisé
en ce que les encoignures en biseau (13) sont de
I'ordre d’environ 6, 3 mm a 1. mm.

3. Récipient selon la revendication 1 ou la
revendication 2, caractérisé en ce que les encoi-
gnures en biseau (13) ont une largeur intérieure
{y) du biseau sensiblement proportionnelle au
calibre (x) du récipient sur la base de la formule
y=0,0294+0,347x.

4. Récipient selon |'une quelconque des reven-
dications 1 4 3, caractérisé en ce que la surface
intérieure du fourreau est formée par une dou-
blure en feuille plate (12); et en ce que des
couches multiples (11) de matériau compressible
sont composées d’une feuille ondulée simple face
enroulée sur la doublure.

5. Récipient selon 'une quelconque des reven-
dications 1 a 4, caractérisé en ce que toures les
encoignures (13) entre les cotes du récipient sont
des encoignures en biseau.
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