EP 0 098 904 A1

Europaisches Patentamt

0’ European Patent Office

Office européen des brevets

@

@) Application number: 82305481.2

@ Date of filing: 14.10.82

@ Publication number:

0 098 904
A1

EUROPEAN PATENT APPLICATION

& inc: B 31 B 1/30
B 31 B 45/00, B 31 C 1/00

Priority: 14.07.82 US 387990
Date of publication of application:
25.01.84 Bulietin 84/4

Designated Contracting States:
BE DE FR GB IT LU NL

(@) Applicant: MACMILLAN BLOEDEL LIMITED
1075 West Georgia Street

Vancouver British Columbia VEE 3R9(CA)

@ Inventor: Gillard, David F.
17403 - 101 Avenue

Surrey British Columbia, V3T 4W2(CA)

@ Inventor: Yelf, Jack Thomas
1745 Paimerston Avenue
West Vancouver British Columbia V7V 2V1{CA)

Representative: Heath, Derek James et al,
Bromhead & Co. 30 Cursitor Street Chancery Lane
London EC4A 1LT{GB}

@ Method and apparatus for constructing multiple layer corrugated board containers.

@ A method and an apparatus is disclosed for forming a
multi-layered container of compressible sheet layers (10),
such as corrugated board. The containers are formed in a
single operation and avoids the known techniques of folding
the layers (10} before laminating in multistep methods.
Furthermore, the container may be foldered without the
layers separating. The method of forming a multi-layered
container having a plurality of flat sides with corners
between adjacent sides comprises winding compressible
sheet layers (10) on a forming mandrel (14). In the process,
one edge of a layer (10} is attached adjacent to a corner of a
mandrel (14), a shoe plate (15} applies pressure to the layer
(10) against the mandre! {14) as it rotates to maintain a
substantially constant pressure and tension on the layer (10).
An additional momentary force is applied to the shoe plate
(156) as each corner of the mandrel (14) passes over the shoe
plate {15} such that the layer at each corner is compressed.
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"Method and Apparatus for constructing Multiple ILayer

Corrugated Board Containers™

This invention relates to multi-layered flat
walled bulk storage bins or contaiAers made from a
collapsible or compressible sheet material such as
corrugated board. More particularly,. the invention
relates to a method and apparatus for winding single
face corrugated board in multiple layers to form a

storage container with substantially flat walls.

Corrugated board is generally made by gluing
a corrugated sheet medium to a flat sheet liner. Any
paper, containerboard or 1linerboard may be used a;
medium or liner. The gluing occurs at the tips of the
corrugations and in this way the corrugated sheet
is held firm to the flat sheet and prevented from
stretching or £lattening. Single face corrugated
board has oxine flat sheet and one corrugated sheet.
Double face corrugated board is a corrugated sheet
sandwiched between two flat sheets. This material is
also referred to as single wall corrugated .board.
Double~wall corrugated board is a five layer composiﬁe
with sheets arranged alternatively as flat-corrugzted-
flat-corrugated-flat. Boxes may be made from single
wall or double wall corrugated board depending on the

strength reguirements.
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Large corrugated boxes used for bulk storage
bins or containers reguire strong reinforcement and
are made from multiple 1layers of corrugated board.
These bins are conventionally made by combining two or
more layers of double wall corrugated boarg. The
process of construction involves making the board;
scoring the successive layers separately, gluing,
folding, and laminating the components together ¢to
form the final bin. This seguence of manufacture is

time-consuming and labor intensive.

The present invention is concerned with a
method whereby the walls of the storage bin are con-
structed in.a single operation. A mandrel is prepared
having an ocutside surface which is the desired inter-
ior_size and shape of the bin or container. Single
face corrugated board is then wound around the mandrel
for a sufficient number of layers to give the required
strength to the container. Before each layer of corru-
gated board is wound onto the mandrel, glue is applied
to the tips of the corrugations on the corrugated side
of the layer and then a pressure shoe plate presses
against the corrugated board layer to provide a con-
stant pressure on the layer and ensure that it adheres
to the previous layer. In some containers a flat
sheet may be passed around the mandrel before commenc-
ing winding the first corrugated board layer. As the
-mandrel rotates and a corner of the mandrel passes
over the pressure shoe plate a momentary force, addi-

tional to the constant pressure, is applied to the
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corner. This force is of sufficient magnitude to
collapse the corrugations at the corner. The constant
pressure from the shoe plate holds the layer so as it
is wound onto the mandrel, a tension is provided in
the laver to ensure that this corner compression is
maintained as the mandrel rotates. The tension in the
layer also helps to provide good corrugation tip con-
tact along the face of the mandrel to ensure a proper
glue joint occurs between the layers. The momentary
force cempresses the layers substantially so that when
the finished container is removed from the mandrel it
may be folded at the corners into the flattened or
"kxnockdown” configuration without separating layers or

causing additional crinkles to occur in layers, which

can otherwise occur at the corners.

The present invention provides in a2 method
of forming 2 multi-layered container having a plural-
ity of substantially flat sides with corners between
adjacent sides, wherein compressible sheet layers such
as corrugated board layers are wound ‘on a forming

mandrel, the improvement comprising the steps of:

- attaching one edge of a corrugated board layer adja-
cent to a corner of the mandrel, pressing a pressure
shoe plate across the width of the layer against the
mandrel, rotating the mandrel to wind the layer on
the mandrel ensuring that the plate has sufficient
movement to be in contact with the layer on the man-
drel as it rotates to keep a substantially constant

pressure and tension on the layer, and applying an
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additional momentary force to the shoe plate as each
corner of the mandrel passes over the shoe plate,

such that the layer at each corner is compressed.

In one embodiment the corrugated board layer
is a single face .corrugated sheet, and included is a
step of applying glue to tips of corrugations on the

single face corrugated sheet.

The present invention also provides an ap-
paratus for forming a multi-layered container of
corrugated board having a plurality of substantially
flat sides with corners between adjacent sides, com-
prising a forming mandrel having a plurality of sub-
stantially flat sides with corners between adjacent
sides of the mandrel having means to grip an edge of
a corrugated board layer, rotating means to rotate
the mandrel and wind the layer around the mandrel,
pressure shoe plate located across the width of the
mandrel and having.ﬁovement in a predetermined path,
pressure means to push the plate in a predetermined
path against the mandrel at a substantially constant
pressure so that the layer is squeézed between the
plate and the mandrel during rotation of the mandrel,
and momentary high pressure means to provide an addi-
tional force on the plate to compress the 1layer at
each corner of the mandrel.

Embodiments of the invention are shown by way

of example in the accompanying drawings, in which -
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Figure 1 is a side elevational view showing one
embodiment of a rotating mandrel and pressure shoe
plate of the present invention;

Figure 2 is a partial side elevational view sﬁowinq
the pressure shoe plate and the additional momentary
high pressure device crushing the corrugated board
layers at the corner of a mandrel;

Figure 3 is a partial side view showing one corner
of a three layer container in the flattened config-
uration; and

Pigure 4 is a side elevational view showing anbther

embodiment of the present invention.

Referring now to the drawings, a single face
corrugated board 10 passes under a glue applicator
roll 11 which rotates against a doctor roll 12, the
trough formed between roll 11 and 12 providing.a res=
ervoir for the glue 13. The glue roll 11 placés qlue
only on the tips of the corrugations., The corrugated
board layer 10 then commences to be wrapped around a
rotating mandrel 14 and a pressure shoe plate 15, piv-
oted at point A, is urged towards the mandrel 14 by a
first air cylinder 16, pressiné the layer 10 onto the
preceding layer on the mandrel 14 with a substantially
continuous pressure. Before the first corrugated board
layer is wrapped around the mandrel 14, a flat sheet

such as linerboard may be placed around the mandrel.
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If it is satisfactory to have a corrugated surface on
the inside of the container being formed, then no flat
sheet is necessary and no glue is used for the first

corrugated board layer 10 wrapped around the mandrel.

The mandrel 14 has substantially flat sur-
faces 17 with corners 18 between adjacent sides. As
each corner 18 passes over the pressure shoe plate
15, as illustrated in Figure 2, a second pair of air
cylinder§ 19 are activated which exert an additional
momentary pressure towards the corner 18 through a
high pressure contact  member 20 which conforms approx-
imately to the shape of the pressure shoe.plate 15,
thus flattening each layer 10 at the corner. The
contact member 20 is supported on springs so that the
contact member touches the underside of the shoe plate
15 just before the air cylinders 19 apply an addition-
al momentary pressure at the corners 18. The firét
air cylinder 16 ensures that the pressure shoe plate
15 always exerts an even pressure an the layer as it
passes over the flat surfaces 17 of the mandrel 14.
The pressure of the shoe plate 15 ensures gluing
occurring between the layers, and also creates drag on
the layer to provide a tension in the layer as it is
wound onto the mandrel. This tension ensures that
each corner compression is maintained as the mandrel
rotates. A momentary high pressure is applied to each
layer at every corner of the mandrel by the contact
member 20 so that every corner of every layer is in-

dividually crushed.
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After completion of the windiné step, the
container is removed from the mandrel 14. The con-
tainer may then be flattened. Each of the crushed
corners form a hinge 21, as illustrated in Figure 3,
allowing a bend to occur at the hinge so that ‘the
separate layers of the container which are glued’
together do not separate or crinkle at the corners

when the container is flattened for storage purposes.

To complete the container, corrugated board

caps may be attached to the bottom and top side walls

of the container by gluing, stapling or other suitable

means.

Another embodiment is shown in Figure 4
wherein a single face corrugated sheet 10 passes over
a fixed roll 30, followed by a glue applicator roll
. 11. A backing roll 31 is provided to push the sheet
against the glue applicaéor roll 11-so glue is applied
to tips of the corrugations on the sheet. -A constant
tension roll 32 connected to a spring loaded constant
tension device 33 maintains constant tension on the
sheet 10 during the winding. The constant tension
roll 32 maintains the sheet 10 in a line such that
when the backing roll 31 is released, the sheet 10
does not contact the glue applicator roll 11, and a
first layer can be wrapped around the mandrel without

having glue applied.

The constant tensioning roll 32 allows the

sheet 10 to advance at an even speed while the winding
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of the mandrel, although rotating at an even speed of
revolution, need not have an even linear sheet speed,
This is particularly true when rectangular containers
are formed. The pressure shoe plate 15 is contoured
so that a vertical upward pressure on the piate 15

does not cause undue torgue to rotate the mandrel 14.

The shape of the pressure shoe plate 15
provides a substantially flat or shallow curved top
surface 34 and a more sharply curved 1lip 35 at the
front facing the incoming sheet 10, pins 36 are posi-
tioned at one corner of the mandrel 14 across the
width of the mandrel to hold one edge of the first
corrugated sheet layer 10. The pressure shoe plate 15
is supported by a lever arm pivoting at point A, One
air cylinder 16 keeps a constant pressure acting as a
spring on the plate 15 so it is pushed against the
mandrel. A high pressure contact member 20 having a
top surface contoured to fit the lower surface of the
plate 15 is powered by two air cylinders 19, one on
each end of the contact member 20 across the width of
the mandrel. A cam system (not shown) attached to the
mandrel activates an air valve (not'shown) to supply
air to cylinders 19 so that the contact member 20
imparts an additional momentary force to plate 15 at

the exact moment that a corner 18 of the mandrel 14 is

touching the plate 15.

In one embodiment, the cylinders 19 have an
air reservoir supply and an air valve opens the reser-

voir supply to the cylinders 19. 1In this embodiment
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only a small air pressure supply line is required.

It has been found that a pressure of between
about 3 and 6 pli between the pressure shoe piate 15
and the mandrel is a sufficient constant pressure to
ensure gluing occurs and provide sufficient tension in
a single face corrugated sheet. A crushing pressure

in the range of 20 to 40 pli provides a sufficient

momentary force to crush the corrugated sheet.

Whereas the pressure cylinders 16 and 19 are
described as air cylinders it will be obvious to those
skilled in the art that hydraulic cylinders may also
be used to apply the same force. Furthermore, any
other pressurizing means may be used provided that the
response is sufficiently rapid and precise that the
additional force exerted by the contact member 20
occurs only at the corners of the bin being formed.

Whereas the glue applicator is shown to be a
roller in the embodiment described herein it will be
obvious to those skilled in the art that any glue ap-
plicator, capable of applying glue only to the tips of

the corrugations, may be used.

A separate supply system may be supplied at
the other side of the mandrel to lay a flat sheet
around the mandrel before the first layer of corruga-
ted board is wound on. The flat sheet does not have
to pass under the pressure shoe plate 15 because there

is no need to crush the sheet.
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1. A method of forming 2 multi-layered container having a

plurality of substantially flat sides with corners between

adjecent sides, wherein compressible sheet lzyers are wound

on & forming mandrel, cheracterised by the steps of -

(a) attaching one edge of a compressible sheet layer sd-
jacent a'corner of the mandrel,

(b) pressing & pressure shoe plate across the width of the
layer sgainst the mandrel, and

(¢) rotating the mandrel to wind the layer on the mandrel
ensuring that the plate hes sufficient movement to be
in contact with the layer on the mandrel as it rotates
to keep a substantielly constant pressure on the man-
drel, and applying an additional momentary force to
the shoe plate as each corner of the mandrel passes
over the shoe plate such that the layer at each corner
is compressed.

2. A method according to claim 1, wherein the compress-—

ible sheet layer 1s & single face corrugated sheet,

3. A method according to claim 2 including the step of

applying glue to tips of corrugations on the single face

corrugated sheet before winding onto the mendrel.

4. A method according to clasim 1 or claim 2, wherein a

plain sheet is placed around the mandrel before winding of

the compressible sheet.
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5. A method according to claim 1, wherein a coating of
glue ie applied to the layer moving et a substantially con-
stant speed, and the layer is tensioned by a constant ten-
sion roll between the application of glue and winding on the
mandrel to take into account the varying speed the layer
winds around the mandrel.

6. Apperatus for forming & multi-layered container of

corrugated board having & plurality of substantially flat

sides with corners between adjacent sides, which apparatus
is characterised by -

(a) & mandrel (14) having a plurality of substantially
Plat sides with corners between adjacent sides, the
mandrel having means to grip an edge of & corrugated
board layer (10),

{(b) rotating means to rotate the mandrel and wind the
layer around the mandrel,

(¢) a pressure shoe plate (15) located acroass the width of
the mandrel and having movement in a predetermined
path, and ]

(&) pressure means (16) to push the plate in the predeter-.
mined path against.the mandrel at a2 substantizlly con-
stant pressure so that the layer is squeezed between
the plate and the mandrel during rotation of the man-
drel, and momentary high pressure means (19) to pro-
vide an additionzl force on the plate to compress the

layer at each corner of the mandrel.
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7. Apparatus according to cleim 5, wherein the momentary
high pressure means is triggered by &2 cam system or elec-
tronic control to cause the additional force to act precise-
ly at each cornmer of the mendrel.

8. Apparatus according to claim 5 including glue coating
means positioned before the mandrel such that the layer has
a coating of glue applied to a surface of the sheet adjacent
to the mandrel.

9. Apparatus according to claim 5, wherein the pressure
shoe plate hae = substantlially flet top surface with a curved
lip extending downwards from the front of the plate.
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