_____ : - TRAI A4

corrugat'ed sheet. GCggl Splogrd 1.5 also avgi| abkeriACED SHERTShe SG 1POS
si nusoi dal corrugate ed betmeerjémo pl anar shegis. Ot Myy

t he corrugated paper m Eﬂ ﬂ ti- layer @%TIP“"%PP%%WOWE Fe
\is not however ust ded for cus@&i@lw@)agﬁlﬁa%-%ﬂ?mﬁn e

may be required for the packaging of highiy-fijddrewingtshdwesss .agcle paged 2. -
certain optical instruments and conputer flopgiditstractdr inpaged ........ to paged .........

PRODUCT PACKAGING MATERIAL, AND METHOD

FIELD OF THE INVENTION

5 This invention relates to a product packaging material and
method, and.in particular to a product packaging material
formed from a length of rolled corrugated paper and a method

of manufacture therefor.

10

BACKGROUND TO THE INVENTION

Many products need to be stored and/or transported in
packaging materials selected to provide impact cushioning.
i5
Environmental concerns today are resulting in the buyers,
specifiers and/or designers of packaging products demanding
cushioning materials that have as swmall an effect as
possible on diminishing fossil fuel reserves and on
20 increasingly overloaded landfill waste disposal sites:
consequently materials manufactured from recycled waste
materials, and which are themselves recyclable, are

increasingly demanded.

25 Corrugated paper meets the requirement for a recyclable
packaging material, which often can also be re-used.
Typically "single-faced" corrugated paper is used i.e. with

a planar paper sheet having affixed toc one side a sinusocidal
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with the sinusoidal corrugated sheet sandwiched between two

planar sheets. Often the corrugated paper is used in multi-
layer form. Corrugated paper 1is not' however usually
5 recommended for cushioning applications such as may be
required for the packaging of highly fragile products such
as certain optical instruments and computer floppy disc

drives.

10

DISCLOSURE OF THE PRIOR ART

Polyethylene foams are knoﬁn for packaging optical equipment
and computer floppy disc drives. This material is however
15 petroleum based, using scarce and unrenewable resources.
After use it is difficult to discard in a manner of little

detriment to the environment:; often it is simply buried.

Paper, being wood based, can be recycled. Corrugated paper
20 is wusually made from recycled waste paper, and is also
itself recyclablé. The corrugated paper can be formgd into
a variety of suitable shapes; the regquired form impoéed by
the manufacturer can be retained (at least until the formed
product is ready for use by the packager) by the use of a

25 suitable adhesive.



a variety of suitébléuéhapes;'fhe required forminposed by the

manuf act urer can blhis{Sbe e lade¢ast until the formed product is ready
for use by the pack se of a suitable adhesive.
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t he corrugations of a single sheet of corrygated paper .

SUMMARY OF THE INVENTION

The applicants have sought to modify the properties of
corrugated paper, single-faced or board, and when in multi-
5 layer form, to permit its use as a material with increased

cushioning properties.

As one feature of the invention the applicants therefore
provide a modified <corrugated paper, in which the
10 corrugations are no longer sinusoidal. Usefully the
corrugations are of a crushed or tilted form, though they
are still present i.e. the "crushing"” is not so severe as to
flatten the <corrugations in the finished ({marketed)
material, but is sufficiently severe to remove (destroy) the
15 inherent strength of the sinusoidal form of the

corrugations.

The applicants developed the invention from the realisation
that the internal fibrous structure of the material from
20 which the corrugated paper is formed provides the re§ilience
needed for restoring the corrugated paper after an kmpact,
so that 1t 1is ready to withstand another impact; vyet
recognised also that the sinuscidal form into which the
material is traditionally corrugated has too high a
25 deformation modulus i.e. it does not vield or deform
sufficiently under 1low force applications, and so acts

effectively as a "solid wall" against which a packaged

product is required to "bounce", rather than as a cushion
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to return to or nearly to its original condition after

absorbing an impact).

* 5 Delicate instruments in particular need to be gently
cushioned, with the packaging material (a)} of a structure
to yield to absorb an impact and (b} of a composition to

return towards its original condition.

10 Thus according to a further feature of the invention we
provide a product packaging material comprising corrugated
paper, the corrugated paper including non-sinusoidal

corrugations.

15 According to another feature of the invention we provide a
method of making a packaging material which includes the
steps of forming corrugated paper having a sheet with
sinusoidal corrugations, and deforming the corrugations to
destroy the sinusoidal form. The corrugations can be

20 deformed prior to the corrugated paper being formed into the
shape required of the packaging material, or can be deformed

after the corrugated paper has been so formed.

Conveniently the corrugated paper has the corrugated sheet
25 adhered to a base sheet so that the separation between the
corrugations is pre-determined, and then the corrugations
are alternatively tilted to one side by the compressive

force, or have their apices flattened.
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plain paper apg with exposed corrugation apices, which nethod includes the
steps of {i} a t lagad t 0 the exposed apices; {ii} winding the
| engths into a7 ’ | ressing the roll into a shaped condition which

i ncludes multi ally parallel overlying | ayers of
corrugat ed paper; and {iv} permtting the mdhesive to set whereby to
retain the roll in the shaped condition, characterised by the additional

step of conpressing the substantially parallel layers to deformat |east
sone of the corrugations whereby to provide a nulti-layer resilient
cushi oni ng pad. ) ) )
According to yet another feature of the invention we propose
a method of making a cushioning material which includes
providing a corrugated sheet with non-sinusoidal
5 corrugations, and adhering the sheet to a base sheet,
whereby to . provide compressed corrugated paper. Iif
manufactured utilising conventional machinery, with this
method the corrugated sheet will first be made with

sinusoidal corrugations, which thereafter are deformed, as

10 by being passed between nip rollers or placed in a press.

The applicants have found that such modified ({"deformed")
corrugations retain the material resilience and restoration
needed for product protection against repeated impacts (as
15 over long journeys or under other vibration conditions), but
that the deformed, non-sinusoidal, corrugations deflect more
readily at lower applied forces, with enhanced cushioning.
Typically the packaging material will be used in multi-layer
form, and so for applications with anticipated high
20 vibration or impact loading, the packaging materials will
conveniently have more than one layer of c?mpressed
corrugated paper, though a deeper corrugation can

alternatively be used to provide such "thicker" packaging
material.

25
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of dependent p As another feature of the invention
there is provi “le m ngl mat eri al produced according to the nethod
as defi ned h material is the subject of patent clainms 6 and
7. hbtmnthstandlng that the deformed corrugations may be of a crushed
or tilted form they are still present i.e. the

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be further described, by way of example,

with reference to the accompanying drawings, in which:-

5

Fig.1l is. a section of part of a sheet of single-faced
corrugated paper according to the invention;

Fig.2 is a side view of corrugated paper wound into a

10 multi-layer roll;

Fig.3 is a side view of the roll of Fig.2, having been
flattened;

15 Fig.4 is a side view of the flattened roll of Fig.3,
having been cut into blocks;

Fig.5 is a view of a block of Fig.4, having been
compressed into a multi-layer product packaging

20 material according to the invention;

Fig.6 is of a multi-layer packaging material, shaped to
accommodate a corner edge of a product to be
transported;

25

Fig.? is a view of a pair of nip rollers used to deform
the sinusoidal corrugations of the corrugated

paper ;
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Fig.8 is a view of a press having deformed
corrugations of a multi-layer product packaging

material;

Fig.9 is, an exploded view of another embodiment of

multi-layer product packaging material; and

Fig.10 is a section of part of an alternative embodiment

of sheet of single-faced corrugated paper.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Iin Fig.l, a paper-based sheet 10 is of generally planar
section, and has attached thereto at positions 12, as by
adhesive, a similar sheet 14 but formed into corrugations
16,18. Thus, there is provided a sheet of single-faced
corrugated paper 20. In this embodiment the corrugations
16,18 have been deformed {as by the nip rollers 40 of
Fig.4), and as a result the corrugation 16 has been'.tilted
so that _its apex 17 is no longer in the median plane between
the points, lines, or positions of adhesion 12, whilst the
corrugation 18 has been generally crushed i.e. its apex has
been flattened and its wall portions 13 deformed, and

partially crushed.



def or nat i on m)ﬂlul S, 1. eei ggegs not yield or deform sufficiently under
I ow force appl acts effectively as a "solid wall" against
whi ch a package ﬂ j iEeqyired to "bounce", rather than as a
cushion able t t movenents (and being resilient also
- 5 - toreturnto or nearly to its origithat condition after absorbing an
| npact).
In other embodiments, all of the corrugations on a single
sheet are deformed similarly i.e. all of the corrugations
are crushed, or all of the corrugations are tilted. In yet

another embodiment, the form of the deformed corrugations is

5 random.

In an alternative known embodiment, the apices of the
corrugations can be adhered to a second planar sheet, with
the corrugations sandwiched therefore between two planar

10 sheets, to form corrugated board.

For use as a packaging or cushioning material, the
corrugated paper will be wound or laminated into multi-layer
form in conventional manner.

15
A single-faced sheet of corrugated paper has glue painted
upon the apices of the corrugations, and is then wound
{around a mandrel) upon itself to produce a wound roll 22;
thereafter the roll is retained in a "forming" machine until

20 the adhesive sets, whereby to provide the required final
shape of packaging material, in this embodiment a flattened
roll 24 (Fig.3). The flattened roll 24 is then cut to
length to provide one or more blocks of packaging material
26 (Fig.4), which blocks are then compressed (as by a press

25 50 of Fig.8), to deform the corrugations and produce a block

27 of packaging material (Fig.5).



Del i catie i nstrhismatths BeenBeplicekul ar need to be gently cushioned, with the
packagi ng nat structure to vyield to absorb an inpact and {b}
of, a conpositﬂg towards its original condition. The

appl i cants hav un at such nodified ("deformed”) corrugations retain
the material resilience and restoration_ngeded for product protection

agai nst repeated inpacts (as over |long journeys or under other vibration

conditions), but that the deforned, non-sinusoidal, corrugations defl ect
nore readil ytatwi Dnebeapphd&esfQsEeThati t Hiepbanted corsPigatey. paper is

wound upon itself (in this embodiment as a double coil or
winding), that the corrugations__zsa,b of the innermost
winding of the roll become enmeshed, i.e. as viewed in Fig.5
5 the lower two sheet portions have the corrugations upwards
whilst the upper two sheet portions have the corrugations

downwards.

In this embodiment the roll 22 is formed into a packaging
10 material having four layers of over-laid single-faced
corrugated paper, whereby to provide the packaging material,
though in other embodiments a greater or lesser number of

over-laid layers can be utilised.

15 In the alternative embodiment of Fig.6, the roll is formed
into an "L" section corner piece 30, suitable for protecting
the corners of an article to be transported. This corner
piece could likewise be formed from adhering two of blocks
22 at 90° to each other.

20
Other suitable shapes of packaging material may be ﬁfovided,
either "as formed", or by combining blocks of suitable

shape.

25 In the embodiment of Fig. 1, the sheet is compressed i.e.
the corrugations are deformed prior to forming the multi-
layer packaging material. This may be achieved by a pair of

nip rollers 40 as shown in Fig.7. Thus, after the
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corrugated sheet 14 has been adhered to the planar sheet 1cC
in conventional manner, the sheet of single-faced corrugated
paper 20 is passed between rollers 40, which are spaced
apart by less than the height of the (undeformed) sinusoidal
corrugations 42. Upon passing between the rollers 40, the
corrugations. become deformed, either to the c¢rushed
condition 18, or the tilted condition 16, of Fig.1l, or to a
random combination of these conditions. The degree of
compression can be determined by the spacing of the rollers
40, whilst the deformation of the corrugations can in part
be determined by the rate of rotation of the rollers 40

relative to the permitted speed of pass of the sheet 20.

In the embodiment of Fig.5 the corrugations have been
deformed by compression only after the packaging material
has been formed to shape. As shown 1in Fig.8, already
formed product packaging material 27 of known type is placed
beneath a reciprocating press 50, shown returning from a

compression step. It will be understood that prior to the

engagement of the press, the corrugations in the packaging

S

material had been sinusoidal, but after being coﬁpressed by
the press, they are in the deformed condition such as that

of Fig.5.

Whilst in Fig.5 all of the formed layers 52,53 and 54 are
shown deformed, the pressure applied by press 50 is arranged
preferentially to deform only the corrugations of the inner

layer(s) 53 i.e. rather than the corrugations of the outer
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mat eri al accordi ng _tgq the invention;

layer(s). Likewise, in a product packaging material formed
from a sheet 10 of Fig.1, it may be arranged that not all of
the corrugations be defonmed prior.to roll winding, e.g. the
portion of the corrugated sheet which will make up the outer
layers of the block of packaging material is not passed
through nip rollers 40, whilst the portion of the corrugated

sheet which will make up the inner layers is passed through

nip rollers.

Alternatively, different degrees of compression, and thus of
corrugation deformation, may be applied to different
portions of the sheet, as by varying the gap between the nip
rollers 40 as the sheet passes therethrough, or by

compressing a formed block with a curved, or otherwise non-

flat, press.

The degree of compression used will affect the properties of
the product packaging material. Furthermore, the thickness
of the paper from which the corrugations are formed, the
size and spacing of the corrugations, the number of layers
of corrugated sheet used, as well as the degfee of
compression can all be varied to determine the properties of

the finished material and packaging product.

In the further alternative embodiment of Fig.9 (exploded
view), flat prepared sheets of corrugated paper 60 of pre-
determined size and shape are adhered together in a stack

providing the multi-layer packaging material 62. In this
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embodiment the corrugations of adjacent pieces of corrugated
paper are arranged to run perpendicular to those of adjacent
layers, but in an alternative _gmbodiment they can run
parallel. It will be understood that the corrugations in
this embodiment can be deformed prior to adhering the sheets
into a stack. (as in Fig.l1), or the packaging material 62 may
be compressed, as by a press 50 of Fig.8, after the sheets
have been adhered together. A single planar sheet 64 is
added to the upper layer (as viewed) of corrugations so that
the product packaging piece presents a flat surface on its
top and bottom surfaces, though in some situations the

planar sheet 64 will not be required.

The sheet of corrugated paper 70 of the embodiment of Fig.1l0
is produced on a non-standard corrugating roller, so that
the form of the corrugated paper sheet 72 as manufactured is
non-sinusoidal, and has in-built i.e. pre~formed
deformations or shoulders 74, which in use act we believe to
allow preferential compression of the corrugated paper if
under reduced loading. Thus, the corrugated paper 70 will
have a lower resistance to compression than paper with

sinusoidal corrugations.

The corrugated paper 70 may be formed into a packaging
material by the winding process discussed in relation to
Fig.2, or by the layering process discussed in relation to
Fig.6. A packaging material so made has been found to have

improved cushioning capabilities over material made with



DETAI LED DEStRhRT hisdBetdRrepEEdPREFERRED EMBCDI MENTS In Fig.1, a

paper - based general ly planar section, and has attached

t hereto at p}ﬁmmﬁ Hﬂﬁ* adhesive, a simlar sheet 14 but forned

i nto corruga Thus there is provided a sheet of single-faced
corrugated paper 20. In this flgure t he goLrugations 16,18 have been

I ndi vidual |y deforned, and as a result t%e corrugation 16 has been tilted
so that its apex 17 is no longer in the nedian plane between the points,

lines, or <ostdands (efinddbeaaanyld?2, cabihgitéie gyartigat i Tife 1&aughe
paper 70, and any packaging material made therefrom, does
not require a subsequent or separate compression process to

achieve the improved cushioning properties.

It will be. understood that other embodiments, having
different forms of irregular corrugations, can also be

developed to provide the required cushioning properties.

10 It has been found that the packaging material is
particularly effective for light but bulky products, having
a low static loading upon the packaging material. In one
example, a packaging material comprising twenty four layers
of corrugated paper was fully compressed, i.e. all of the
15 corrugations were deformed to a flat condition throughout
the material; the resilience of the material caused it to
spring back to a thickness of approximately 45 mm, and the
material was then found to provide maximum cushioning
protection in a 300 mm drop for a static loading of between

20 0.015 kg/cm= and 0.03 kg/cm=.

Furthermore, tests have suggested that if a product is to be
subjected to "normal" transit conditions (i.e. to mail order
drop test specifications or general materials handling
25 specifications), a packaging  material 40 mm thick
(comprising twenty layers of corrugated paper, which
material has been fully compressed) will be required to

provide sufficient cushioning. Clearly, however, where the



general I'y cr u'ﬂﬁsédeetH&Beb.{ ahex has been flattened and its wall portions
13 def ornmed, a rushed. I n other enbodi nents, all of the
corrugations o ml eet are defornmed simlarly i.e. all of the
corrugations are cC r all of the corrugations are tilted. 1In yet
anot her enbodi nent, the formof the deformdet corr ugations is random In
an alternative known enbodi nent, the apices of the corrugations can be
adhered to a Tonal ng)lnasnarfSﬁ%%t cantge better controlled, the thickness

required may be less than 40 mm.
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CLAIMS

P

A method of making a packaging material (27;30;62) from

multiple layers of corrugated paper (20;60;70) with

exposed apices (17), corrugated paper of the packaging

material including non-sinusoidal corrugations

(16,18;72), characterised by the steps of {i} applying

adhesive to the apices {17) of the corrugations of a

sheet of corrugated paper; {ii} winding the sheet into

a roll (22); {iii} pressing the roll into a shaped

condition; and ({iv} permitting the adhesive to set

whereby to retain the xoll in the said shaped
condition.

2. A method according to claim 1 characterised by the

further step of cutting a section (26) of the shaped

roll into a packaging block.

%) A method according to claim 1 or claim 2 characterised

w
<

by the step of pre-compressing the sheet so that' at

least some of the corrugations are deformed so as to be

non-sinusoidal, prior to winding the sheet into a roll.

A method according to any of claims 1-3 characterised
by the preliminary step of adhering a planar sheet of

paper to a sheet of paper having non-sinusoidal

corrugations.
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@ﬁsaf to
produce a wo eafter the roll isr orn1ng
machi ne unti g@lﬁw ELH ts, whereby to provi f| nal
shape of pac L iak, in this enbodinent a attene

(Fig.3)..- The flattened roll 24 is then cut to length to prOV|de one or
nore bl ocks of packaging material 26 (Fig. 4) whi ch bl ocks are then
conpressed (as by a press 50 of Fig.7), ~t86 deformthe corrugati ons and
produce a bl ock 27 of packaging material (Fig.b5). It will be understood

that since E;he c%rrue%%%d 28 dlng to claim 1 or claim 2 characterised

by the step of passing the shaped roll through a press

a2

(50) in its shaped condition whereby to provide the

non-sinusoidal corrugations.

6. A method according to claim 5 in which at least one

paper-engagement face of the press is non-planar.

7. A packaging material (27;30;62) produced by the method
of any of claims 1-6.

B. A packaging material produced by the method of any of
claims 1-6 characterised in that different layers
(52,53,54) have corrugations which are one of

oppositely directed and differently angled.

9. A packaging material produced according to the method
of any of claims 1-6 characterised in that the

corrugations are of one of a crushed (18) or of a

tilted (16) form. '
10. A packaging material produced according to the method

of claim 1 or claim 2 characterised in that the

corrugations are of a pre-shouldered (72) form.



wound wpon itself (in this enbodinent as a double coil or w nding), that
the corrugations 28a,b of the innernost wnding of the roll becone

ennmeshed, i.e. as viewed in Fig.5 the lower two sheet portions have the
corrugations upwards whilst the upper two sheet portions have the
corrugations downwar ds. - 8- Inthis

enbodi ment the roll 22 is formed into a packaglng mat eri al havi ng four
| ayers of over-laid single-faced

ABSTRACT

_This invention relates to a product packaging material and
method, and in particular to a product packaging material
formed from a length of rolled corrugated paper and a method

of manufacture therefor.

There is provided a packaging material comprising corrugated

paper, the corrugated paper including non-sinusoidal

corrugations.

There is also provided a method of making a packaging
material of multi-layer corrugated paper including the steps
of forming corrugated paper having a sheet with sinusoidal
corrugations, and compressing the sheet to destroy the

sinusoidal form of at least some of the corrugations.
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cofrugat ed paper, whereby to provide the packaging material, though in
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I n, the .enbodi nent of Fig.5 the corrugations have been defornmed by °
conpression after the packaging material has been fornmed to shape. As
shown in Fig.7, already forned product packaging material 27 of known type
is placed beneath a reciprocating press 50, shown returning froma
conpression step. It wll be understood that prior to the engagenent of
the press, the corrugations in the packa@ﬁﬁéa mat eri al had been sinusoi dal,
but after being conpressed by the press, they are in the deforned
condition such as that of Fig.5.
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- 9 - Whilst in Fig.5 all of the forned layers 52,53 and 54 are shown

def ormed, the pressure applied by press 50 is arranged preferentially to
deforn1on|y the corrugations of the inner layer(s) 53 i.e. rather than the
corrugations of the outer |[|ayer(s). Alternatively, different degrees of »
conpression, and thus of corrugation deforggfg? may be applied to
different portions of the sheet, as by co ng a formed block with

6£>/
o

T4 70
72 |

FIG 10

Sheet Has Been Rei[aced .

llllllll llllll [




_a curved, H%ﬂdﬁﬂdEQE f2f) at, press.

wll affec 1 e propertiesio t he product ?ﬁ

Furt her mor ¢, |t heatyirehgoess| pf the paper fir nﬂﬁ?ﬁ”&’ﬁ"?hé’ag rr,uga?rg saare
formed, th si'ze and spac|nyy of the Ci)l’l’LgBt Chaims(s) t hé mgih @5 5@@5 of
corrugat ed |sheet—usetT™a5 we{ | as the degricH Brawioglspr a8etbm OaRPEEE 1 b
varied to deternm ne the rties of thd {i abshrad matpagedl-- @nﬁﬁgﬁ%ckagi ng
product . as -been’ found that the packaging rrater,?é3 S
particularly effective for light but bul kyj priggegtor RECEIEE ..ol

PRODUCT PACKAGING MATERIAL AND ITS MANUFACTURING METHOD
FIELD OF THE INVENTION

This invention relates to a product packaging material and
method, and in particular to a product packaging material
formed from a length of rolled corrugated paper and a method

of manufacture therefor.

BACKGROUND TO THE INVENTION

Many products need to be stored and/or transported in

packaging materials selected to provide impact cushioning.

Environmental concerns today are resulting in the buyers,
specifiers and/or designers of packaging products demanding
cushioning materials that have as small an effect as
possible on diminishing fossil fuel reserves and on
increasingly overloaded landfill waste disposal sites;
consequently materials manufactured from recycled waste
materials, and which are themselves recyclable, are

increasingly demanded.

Corrugated paper meets the requirement for a recyclable
packaging material, which often can also be re-used.
Typically "single-faced"™ corrugated paper is used i.e. with

a planar paper sheet having affixed to one side a sinusoidal



a low static |&ﬁﬁﬁﬂ&ﬁMﬁ&ﬁW§ﬁ€ ckaging material . In one exanple, a
packagi ng mat grijal conmprisimgitwenty four |ayers of corrugated paper was
fully conpresged, éﬂgM ﬁlbﬂgf the corrugations were deforned to a flat
condi ti on thrqughott 9 é térijal; the_resilience of the material caused
It to spring{back—te—a-thickhegs of apﬁrﬁxinately 45 mm and the materi al
was t hen foun¢ to provi de nmaxi mum cushi oni ng

- 10 - prolectl O T 300 Rl dropf&d Boshatiss | LAl ngvgiisiueqne.

with the sinusoidal corrugated sheet sandwiched between two

planar sheets. Often the corrugated paper is used in multi-
layer form. Corrugated paper is not however usually
recommended for cushioning applications such as may be
required for the packaging of highly fragile products such
as certain optical instruments and computer £floppy disc

drives. ’ -~

DISCLOSURE OF THE PRIOR ART

Polyethylene foams are known for packaging optical equipment
and computer floppy disc drives. This material is however
petroleum based, using scarce and unrenewable resources.
After use it is difficult to discard in a manner of little

detriment to the environment; often it is simply buried.

Paper, being wood based, can be recycled. Corrugated paper
is usually made from recycled waste paper, and is also
itself recyclable. The corrugated paper can be formed into
a variety of suitable shapes; the required form imposed by
the manufacturer pan-be retained (at least until the formed
product is ready for use by the packager) by the use of a

suitable adhesive.
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0. 015 kg/cn{erRﬁPLAGE&&ﬁﬁ1SHEE err]. Furthernore, tests have suggested
that if a progug¢t is to D€ bfected to "normal" transit conditions (i.e.
to mail order r P4 INpAT c{ffcations or general materials handling
specification;) a pa ging mat eri al 40 mm thick (conprising
twenty | ayers ager, wht ¢h ~ material has been fully

conpr essed) NLlI be required t provi de sufficient cushioning. Cearly,

nowever . WS e SOMONTTINRO! aliee 680 D8 PRALREnEOUAS! iktnold oo

t hi ckness

deforming the corrugations of ‘a single sheet of corrugated

paper.

SUMMARY OF THE INVENTION

*

The applicants have sought to modify the properties of
“wound, multi-layer corrugated paper, single-faced or board,
to permit its use as a material with increased cushioning

properties.

As one feature of the invention the applicants therefore
provide a method of making a packaging material from a
length of corrugated paper secured to a length of plain
paper, with the troughs of the corrugations secured to the
plain paper and with exposed corrugation apices, which
method includes the steps of {i} applying adhesive to the
exposed apices; {ii} winding the lengths into a roll; {iii}
pressing the roll into a shaped condition which includes
multiple substantially parallel overlying layers of
corrugated paper; and {iv] permitting the adhesive to set
whereby to retain the roll in the shaped condition,
characterised by the additional step of compressing the
substantially parallel layers to deform at least some of the
corrugations whereby to provide a multi-layer resilient

cushioning pad.



CLAIMS 1.

| ength of co
tthe troughs

exposed corr
{i} applying
| engths into

L pre— .
A neRﬁEBASENH&ﬁT@QEE? ackaging material (27;30) froma

rrugatied paper—seetdedl to a length of plain paper, with
of the AT tionsjsgcured to the plain paper and with
ugafi q)n?;l ﬁ@%

17), ¥Mich met hod i ncl udes the steps of
| l hp expoSed apices (17); {ii} w nding the
a foll; {iii}'press! g theroll into a shaped condi tion

whi ch i nclgydas MUd T PLEesFost8®+Hald Ynethod of the invention are the

subject of dependent patent claims 2-5.

As another feature of the invention there is provided a
packaging material produced according to the method as
defined herein, which material is the subject of patent

»

claims 6 and 7.

-—

- Notwithstanding that the deformed corrugations may be of a
crushed or tilted form, they are still present i.e. the
"crushing” is not so severe as to flatten the corrugations
in the finished (marketed) material; but is sufficiently
severe to remove (destroy) the inherent strength of the

(usually) sinusocidal form of the corrugations.

The applicants developed the invention from the realisation
that the internal fibrous structure of the material £from
which the corrugated paper is formed provides the resilience
needed for restoring the corrugated paper after an impact,
so that it is ready to withstand another impact; yet
recognised also that the sinuscidal form into which the
material is traditionally corrxugated has too high a
deformation modulus i.e. it does. not yield or deform
sufficiently under low force applications, and so acts
effectively as a "solid wall" against which a packaged
product is required to "bounce", rather than as a cushion

able to absorb product movements (and being resilient also
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paral | el overlyi orfrugat ed paper (20); and {iv}
permtting the hgﬁgvg to setf whereby to retain the roll in the
shaped conditijo MAR 1999 sdd by the additional step of
conpressing tfh Lal lfy arallel layers to deform at |east
sone of the corrugatlons vher eby X 6 provide a nulti-layer resilient
cushi oni ng pad. 2—HA—wetholl as clainmed in claim 1 characterised

by Pebf OFdt h—{asto%p ﬂéafs?gpn;t[f‘o;tsiei_ taﬁéa&m%& %ﬁﬁ‘éhfion rta"e'

| ayers after step has been C accor
claim1 oghgbabihg Sﬁa&ﬁﬁh‘é'&')S.Ed

Delicate instruments in particular need to be gently
cushioned, with the packaging material {a} of a structure to
yield to absorb an impact and {b} of a composition to return
towards its original condition.

‘The applicants have found that such modified ("d;formed“)
'corrugations retain the material resilience and restoration
needed for product protection against repeated impacts (as
over long journeys or under other vibration conditions), but
that the deformed, non-sinusoidal, corrugations deflect more

readily at lower applied forces, with enhanced cushioning.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be further described, by way of example,

with reference to the accompanying drawings, in which:-

Fig.1l is a section of part of a sheet of single-faced

corrugated paper;

Fig.2 is a side view of corrugated paper wound into a

multi-layer roll;



by the ste R&PLA&EQE@@"§H§ET aped roll through a press (50) inits
[Ton WTereby—t-9

shaped condgi t rovi de the def or ned corrugati ons. 4,
A nmethod agcaor g%gqu?ﬂ@#f|w1 in which at | east one paper - engagenent
face of the pr -plapar. 5A - 5. A nethod according to
claim1 ch r&eﬁe&#&edah¥;uhe
Fig.3 is a sideé view of the roll of Fig.2, having been
flattened;
Fig.4 is a side view of the flattened roll of Fig.3,

having been cut into blocks;

Fig.5 is a view of a block of Fig.4, having been
compressed into a multi-layer product packaging

material according to the invention;

Fig.6 is of a multi-layer packaging material, shaped to
accommodate a corner edge of a product to be

transported;



further

step n (26) of the shaped roll into a
packagi ng bl o REﬂi}\CEM Eﬁgﬁigl ng material produced according to the

et hod of any of clains b characterised in that some of the
defornmed corrygdti £ h ¢rushed form (18). 7 A packagi ng
mat eri al prodyced %g%rdﬁ%?tp he netéod of any of clains 1-5
characterised}i nmtirat—sore—~of- t he deforned corrugations are of a
tilted form (16).

Fig.7 is a view of a press having deformed the

corrugations of a multi-layer product packaging

material;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

-

‘In Fig.l, a paper-based sheet 10 is of generally planar

section, and has attached thereto at positions 12, as by
adhesive, a similar sheet 14 but formed into corrugations
16,18. Thus, there is provided a sheet of single-faced
corrugated paper 20. In this figure the corrugations 16,18
have been individually deformed, and as a result the
corrugation 16 has been tilted so that its apex 17 is no
longer in the median plane between the points, lines, or
positions of adhesion 12, whilst the corrugation 18 has been
generally crushed i.e. its apex has been flattened and its

wall portions 13 deformed, and partially crushed.

In other embodiments, all of the corrugations on a single
sheet are deformed similarly i.e. all of the corrugations
are crushed, or all of the corrugations are tilted. In yet
another embodiment, the form of the deformed corrugations is

random.

In an alternative known embodiment, the apices of the

corrugations can be adhered to a second planar sheet, with
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l

1d aIIy) corrugat ed paper. The corrugat ed
paper 70, a d an %@@g at eri al nmade therefrom does not require a
subsequent ¢ é%ﬁ np elssion process to achi eve the inproved
cushi oni ng pr{ == Jt Wil be. understood that other enbodi nents,
havi ng d:fferent forns of rregular7cUrrugations, can al so be
devel oped t & Ovrtehe= FEH red cushi oni ng properties.

the corrugations sandwiched therefore between two planar

sheets, to form corrugated board.

For use as a packaging or cushioning material, according to
the invention the corrugated paper will initially be wound
or laminated into multi-layer form in conventional manner.

In accordance with the invention therefore{ a single-~faced
§heet of corrugated paper has glue painted upon th; apices
of the corrugations, and is then wound (around a mandrel)
upon itself to produce a wound roll 22; thereafter the roll
is retained in a "forming" machine until the adhesive sets,
whereby to provide the required: final shape of packaging
material, in this embodiment a flattened roll 24 (Fig.3).
The flattened roll 24 is then cut to length to provide one
or more blocks of packaging material 26 (Fig.4), which
blocks are then compressed (as by a press 50 of Fig.7), to

deform the corrugations and produce a block 27 of packaging

material (Fig.5).

It will be understood that since the corrugated paper is
wound upon itself (in this eﬁbodiment as a double coil or
winding), that the corrugations 28a,b of the innermost
winding of the roll become enmeshed, i.e. as viewed in Fig.5
the lower two sheet portions have the corrugations upwards
whilst the upper two sheet portions have the corrugations

downwards.



10 It has be
particularly eff

e packaging materi al S
but bul ky products, having a low static

| oadi ng upon the P2k HARM9 i al . In one exanpl e, a packagi ng
mat eri al conprji ging twenty | ayers o _ of corrugated paper was fully
conpressed, i. al [ of 1 5 conwnﬁﬁions were deformed to a flat

condi tion thr ;hnur the material; the resilience of the material caused
it to qwnﬂgiéjaa.hba&iﬁﬁm'ﬁée%ﬁ_ﬁ@p&QX'g?én?éa/ 42tBMa 3pEckAGing

material was then found to provide naxinmum cushioning protection 1n a
300 mm dr gate®iad SiHivithd Oagbid Ofaperseeds 2Qvb Al #d/ CeiRglé-aced. 03
kg/cnferr]. ‘Furthernore, tests have suggested that if a product is to
be corrugated paper, whereby to provide the packaging material,
though in other embodiments a greater or lesser number of

over-laid layers can be utilised.

In the alternative embodiment of Fig.6, the roll is formed
into an "L" section corner piece 30, suitable for protecting
-the corners of an article to be transported. Thfé corner
.piece could likewise be formed from adhering two of blocks

22 at 90° to each other.

Other suitable shapes of packaging material may be provided,
either "as formed", or by combining blocks of suitable

shape.

In the embodiment of Fig.5 the corrugations have been
deformed by compression after the packaging material has
been formed to shape. As shown in Fig.7, already formed
'product packaging material 27 of known type is placed
beneath a reciprocating press 50, shown returning from a
compression step. It will be understoocd that prior to the
engagement of the press, the corrugations in the packaging
material had been sinusoidal, but after being compressed by
the press, they are in the deformed condition such as that

of Fig.5.
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subj ected to ~f-ranstt; dondi ti ons (i.e. to mail order drop test
speci fications jor ,ge a tlerjial s handling 25 specifications), a
packagi ng nat er?% &SE‘ o0 t hi ck (conprising twenty | ayers of
corrugat ed pgpes L.Ch e tterial has been fully conpressed) will be
required to prOV|de suff|C|ent cdSHidhing. Clearly, however, where

t he - 14 - conditions of use can be

better coghliqlly (&ntpfbtglg&&ef% the formed layers 52,53 and 54 are

shown deformed, the pressure applied by press 50 is arranged

3

preferentially to deform only the corrugations of the inner
layer(s) 53 i.e. rather than the corrugations of the outer

layer(s).

Alteinatively, different degrees of cdhpression, and thus of
corrugation deformation, may be applied to different

‘portions of the sheet, as by compressing a formed block with

a curved, or otherwise non-flat, press.

The degree of compression used will affect the propérties of
the product packaging material. Furthermore, the thickness
of the paper from which the corrugations are formed, the
size and spacing of the corrugations, the number of layers
of corrugated sheet used, as well as the dégree of
compression can all be varied to determine the properties of

the finished material and packaging product.

It has been found that the packaging material is
particularly effective for light but bulky products, having
a low static loading upon the packaging material. In one
example, a packaging material comprising twenty four layers
of corrugated paper was fully compressed, i.e. all of the
corrugations were deformed to a flat condition throughout
the material; the resilience of the material caused it to
spring back to a thickness of approximately 45 mm, and the

material was +then found to provide maximum cushioning



required na
- CLAI M5
ful tiple |a]
corru

(17),

mm

packagin%0

protection in a 300 mm drop for a stati¢ loading of between

0.015 kg/cm? and 0.03 kg/cm2.

Furthermore, tests have suggested that if a product is to be
subjected to "normal" transit conditions (i.e. to mail order
drop test specifications’ or general materials handling
specifications), a packaging material 40 mm thick

(comprising twenty layers of corrugated paper, which

‘material has been fully compressed) will be required to

provide sufficient cushioning. Clearly, however, where the
conditions of use can be better controlled, the thickness

required may be less than 40 mm.

15

maki ng a packagi ng material (27;30;62) from
d paper (20:;60;70) with exposed api ces
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mat eri al in
characteri sed
(17) of the ¢
t he sheet i ntjo

meime b oyl

MENﬁqﬂﬂw< soidal corrugations (16, 18;72),

F/UJ[QQ;EM;;Q;;%OT 2(;) apglhgle'?gof corr Wﬂmﬂﬂmm’mﬁm{fl \(/:\A'efldi ng

ar {i< i1g pressing the Yol ™ntd a*shaped

condition; and {I1v et4dig {t he adhesive to set whereby to retain
the roll in i_d shaped condi ti on. . 2. A nmethod according to
claimil cHd®™M%rised by [ne further step of cutting a section (26)

of the sthFd cka th bl oc

A metho& o% ma 1ng gapac ging materlal (27;30) from a
lgngth of corrug;ted paper secured to a length of plain
paper, with the troughs of the corrugations secured to
the plain paper and with exposed corrugation apices
(17), which method includes the steps of {i} applying
adhesive to the exposed apices (;7); {ii} winding the
lengths into a roll; {iii} pressing the roll into a
shaped condition which includes multiple subsgéntially
parallel overlying layers of corrugated paper (20); and
{iv} permitting the adhesive to set whereby to retain
the roll in the shaped condition, characterised by the
additional step of compressing the substantially
parallel layers to deform at least some of the
corrugations whereby to provide a multi-layer resilient

cushioning pad.

2. A method as claimed in claim 1 characterised by
performing the step of compressing the substantially

parallel layers after step {iv} has been completed.

3. A method according to claim 1 or claim 2 characterised
by the step of passing the shaped roll through a press
{(50) in its shaped condition whereby to provide the

deformed corrugations.

4, A method according to claim 3 in which at least one

paper-engagement face of the press is non-planar.



A met hod acc:!fhﬁfﬁkgﬁwkgw.f.or claim2 character| he step
of, pre-;:prrpr I NG -::n. 40 t{]atb at ]ﬁ",ﬂ!.ﬂ“ H
corrugationg grenge med s@ 4§ 0 non ,

wi-ndi ng thels ee?%l &8@ 18990 I 12 ~“A net hod accor di ng t"o any of

' by the prelimnary step of adhering a

clains 1-3 e 0
pl anar sheef paper to a sheet of paper havi ng non-sinusoi dal
corrugati ons.

S. A method accord_ing to claim 1 characterised by the

(7]

further step of cutting a section (26) of the shaped

roll into a packaging block.

6. A packaging material produced according to the method
of any of claims 1-5 characterised in that some of the

deformed corrugations are of a crushed form (18).

-

-

7 A packaging material produced according to the method
of any of claims 1-5 characterised in that some of the

deformed corrugations are of a tilted form (16).






s 1-6. 8. A packaging material produced by the method of

of any of cl

any of T‘G‘h ) FB. b-6--characterised in that different layers

(52,53, 54) |[“hayd . eorns u@at:[@hs which are one of opposi tely
directed anfl fifferéntty- &n.g Ed 9. A packaging material produced
accordi ng tb khQ %o,& of any of clains 1-6 characterised in that
t he ;corrugatl 9’&re df one of a crushed (18) or of a tilted
(16) form , 10.--A packagi ng mat eri al pi(}dﬁced according to the nethod

——

FIG 6




* "ef "claim1 or claim2 characterised in that e eofugat i ons are of
a pre-shoul dered (72) form REPLACEMENT SHEET
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ABSTRACT

PRODUCT PACKAGING MATERIAL AND ITS MANUFACTURING METHOD

This invention relates to a product packaging material ang
hethod, and in particular to a product packaging material
formed from a length of rolled corrugated paper and a method

of manufacture therefor.

There is provided a packaging material comprising corrugatead
\./ paper, the corrugated paper including non-sinusoidal

corrugations.

There 1is also provided a method of making a packaging
material of multi-layer corrugated paper including the steps
of forming corrugated paper having a sheet with sinusoidal
corrugations, and compressing the sheet to destroy the

sinusoidal form of at least some of the corrugations.

FIGURE 1



