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tHe Invention This invention relates to packaging for conpressed, flexible
afticles, especially disposable absorbent products such as diapers. In
partlcular the invention-aims to reduce the overall weight (and cost) of
packi ng na¥¥} P442233% equi red for conpressed, flexible articl es,PCIUS94/02812
furthernore to replace some of the plastic packaging with paper packaging,
whi ch can be nore readily recycled. Also, it is possible to use a greater
proportion of recycled materials in the o

"Method And Package For Compressed Flexible Articles"

4

Background of the Invention

This invention relates to packaging for compressed,
_flexlble artlcles, especially disposable absorbent products

“ such as dlapers. In particular the invention aims to reduce

“_ the overall welght (and cost) of packlng.materlals required

for compressed flexible artlcles, and, furthermore to '
replace some of the plastic packaging wlth paper packaging,
which can be more readily recycled. Also, it is possible to
use a greater proportion of recycled materials in the '

- packaging than previousiy,_without compromising the
appearance of the package.
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pdckagi ng Than previously, without conpronising the appearance of the
package. 2 Flexible articles, such as disposabl e di apers, have been
conpressed prior to packing and shipping for about the last 5 years. It is
i ntended that the total volume of the flexible articles should be greatly
reduced pri¥P¥&2B8 e. This allows the consumer to reduce pur PARAEI402812

frequency, as 2
. Flexible articles, such as disposable diapers, have been
compressed prior to packing and shipping for about the last
5 years. It is intended that the total volume of the
flexible articles should be greatly reduced prior to sale.
This allows the consumer to reduce purchase frequency, as
well as being more economical in use of space. '

Although, it has been suggestedﬁto make the packaging
material either partly or completely from paper the
practice has been to use plastic materials. One of the
disadvantages of this trend, however, has been the need to
use higher strength packaging materials (eg. plastic sheets
or foils) in order to maintain the flexible articles in
their compressed state without tearing the package.

4
EPA 349 050, published on 3rd January, 1990, relates to .
flexible bags filled with compressed flexible articles.
This application focuses on an improved opening device
which is able to resist the tearlng force of the compressed
flexible articles without the need for any reinforcing
material. Although the application says that "the bag can
be made of any flexible material, like different types of
plastic £ilm, paper, or any combination of those", it does
not, however, teach the benefits of a paper inner container
to resist expansion forces of the compresséd articles, in
combination with a lightweight plastic outer covering.

 EPA 425 008, published on 2nd May, 1991, discloses a paper
bag used to compactly pack compressed flexible articles.
The application states éhat the polyethylene bags of the
prior art, when filled with compressed flexible articles
have certain disadvantages, in particular the poor
biodegradability of polyethylene and the lack of suitable
recycling facilities. This problem is solved by the use of
paper as a more environmentally friendly outer container.
: However there is no suggestion that a paper inner container
R —
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wekl . as belng nore economical in use of space. Although, it has been
suggested to nmake the packaging material either partly or conpletely from
paper the practice has been to use plastic materials. One of ‘the

di sadvant ages of this trend, however, has been the need to use higher
strength pwokeygamy material S-(eg.. pl astic sheets or foil S) | rPOIVIORIA/02812
maintain the flexible articles in their congressed state w thout tearing
t he package. EPA.349 050, published on 3rd January, 1990, relates to

flexibl e bags Eplhadpdi bAvaatRLessedy’ Lekbihedaiiis @S p1hed ARRIezAl | ON
focuses on an ng;g{gg openi ng “devi cé

other patents have addressed thé probléms of methods of
. packaging flexible materials in order to malntaln a h1gh
level of compression.

us 3 327 44§, published on June 27th, 1967, relates to a
method of compressing and packing insulating batts in a
paper‘wrapping. The invention aims to provide a high level
of compression to the batts, and to maintain it through the
packing process. It does not disclose ‘a paper wrapping in
combination with a plastic outer covering.

'US 5 022 216, published on June 11th, 1991, relates to a
method and apparatus for filling a flexible bag with
compressed articles. The bag may be comprised of "polymeric
films, papers, nonwovens, or ‘a laminate comprising two or
more. of such materials, thereby decreasing the severity of
the disposal problem from an environmental standpoint both
with respect to the amount of packaging material required
and the disposabi1ity/deqradabiiity of the particular bag
material selectedﬂ, (Column 2, lines 50-56). It does not
teach the combination of paper and plastic packaging
materials.

It has now been recognised that the prior art still leaves
‘problems of optimisation of a packaging system
(optimisation from the poiﬁt of view of both weight and
cost of packaging per number of articles packed).
Furthermore, the packaglng systems of the prior art still
leave the problem of cost effectlve package that can be
both made from recycled materials, and which can be readily
recycled again after use. It has been common practice to
print designs or decoration on to plastic coverings despite
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waich-is able to resist the tearing ferce of the conpressed flexible
articles without the need for any reinforcing material.-Al though the

appl i cati on says thaﬂis'shhémm laged ade of any flexible material, |ike
er

different types of pl or any conbination of those", it
does not, YO/RN22Y3II te s of a paper inner contaPGFUSIH028Ti st

expansi on forces of ‘the conpressed articles,,in conbination with a
l.i ght wei ght plastic outer covering. EPA 425 %08, publ i shed on 2nd My,

articles. The: S AR ael: ATt iR B s AR AP p R e ©

. . plastic materials.

The present invention has identified that this problem can
be addressed' by decoupling the internal stresses upon the
package (caused by the-compréssion of the flexible
articles) from the external "stresses" upon the paékaging'
(caused by environmental influences such as water,
humidity, dust etc.). The claimed invention proposes a
solution of using a paper wrapping to resist the internal
stresses in one or more sub-units, and a thin plastic film
' to resist these external "stresses". | '
.
It is also an aim of the invention to improve the ease of
recycling of the packaging material. This is achieved:by
using a transparent plastic film and printed paper wrapper.
This is an improvement over printed plastic films of the
prior art because printed paper can be more'easily de-inked
prior to recycling than printed plastic films.

It is a further aim of the invention to provide a package
which can be easily carried and opened by the consumer.

- Summary of the Invention

A'package for compressed flexible articles comprising one
or more unit packages, wherein each unit package comprises
more than one compressed flexible article, said unit
packages being surrounded by a covering made from a film of .
thermoplastic material wherein each unit-paékage is
maintained'in its compressed condition by a paper wfapping
which comprises at least four sides, at least two opposing
sides of which are disposed parallel to the direction of
compression of the compressed flexible articles. '




pgifor art, when filled with conpressed flexible articles have certain

di sadvant ages, in-particular the poor biodegradability of polyethylene and
t.he | ack of suitable recycling facilities. This problemis solved by the
-use of paper as-a nore environnentally friendly outer container. However
there is naveGeggEsdi on that a paper inner container 3 coul pctresesre2812
advant ageously conbined wth a plastic outer5

In another aspect of the invention a method for making such
a package is provided. '

Brief Description Of the D;gwiggs-

The invention will be described hereinafter with reference
to the following drawings:

Figure 1 shows a perspective view composite package which
‘comprises a unit package retained within a wrapping sleeve;

Figure 2 shows a unit package of. compressed flexible
articles. The flexible articles illustrated have been
folded and packed in a "head-to-head" configuration, i.e.
‘with all of the folded edges on the same side of the unit
package; ’

Figure 3 shows an alternative type of unit package of
compressed flexible articles. The flexible articles :
illustrated have been folded and packed ;n a "head-to-tail®
configuration, i.e. .with the folded edges alternately at
opposite sides of the unit package;

- Figure 4 shows another alternative type of unit package of
compressed flexible articles in_which-the compressed unit
package is retained within a pair of wrapping sleeves;

Figure 5 shows a schematic representation of alternative
embodiments of a wrapping sleeve. Figure 5a shows a
wrapping sleeve which cbmprises two paper sheets which are
fixed or bonded together at two overlapping portions. '
Figure 5b shows a wrapping sleeve comprising one paper
sheet which is fixed or bonded to itself at one overlapping
portion. |
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covering. O her patents have addressed the problens of nethods of packagi ng
flexible materials in.order to maintain a high | evel of conpression. US 3
327 449, published on June 27th, 1967, relates to a nethod of conpressing
and packi'ng insulating batts in a paper wapping.. The invention ains to
provi de awg edprsvel of conpression to the batts, and to naiRGTAI§4/03812

t hrough the packing process. It does not difﬁlose a paper wrapping.in

conbination with a plastic outer covering.. US 5 022 216, published on June
11th, 1991, relates to a . _

Detailed Description of the Invention

The present invention is ihtended for use with any
compressed flexible articles. Examples of such articles are
disposable paper products such as diapers.

By the term "compression", it is meant that the flexible
-articles should be compréssed in the package by at least
20% of their uncompressed thickneés, and preferably by at
least 30% of their uncompressed thickness. More preferably,
the invention allows higher levels of compression, such as
40% or, even more preferably 60% of the uncompressed
thickness. Levels'of compression greater than 70% have been
successfully achieved. | '

The present invention comprises three esseﬁtial features:
flexible articles; paper wrapping; and plastic covering,
which are described in more detail below.

" Flexible Articles

Although the present invention may be used with many types
of flexible articles, it is pafticularly_useful for
disposable absérbent products such as diapers, incontinence
products, sanitary napkins, absorbent pads and bandages.
such products are generally bulky in the uncompressed |
state. In many cases these products are of a composite
nature, comprising an absorbent core and one or more
flexible sheets. The core may itself be homogeneous or
composite in structure. Such absorbent products 6ften

. comprise a fluid permeable sheet (e.g. a non-woven or
.perforated polymeric film) which, in use, lies closest to
the body of the wearer, and an outer barrier sheet.

This:Sheet Has Been Replaced




net hod and apparatus for filling a flexible bag with conpressed articles.
The bag nmay be conprised of "polymeric films, papers, nonwovens, or a

L am nate conprising two or nore of such materials, thereby decreasing t he
severity of the disposal problemfroman environnmental standpoint %§ W th
respect tdv@R¥2HMuUnt of packaging material required and thegCT’US“’o 1 '
di sposability/degradability of the particular bag material selected"

(Colum 2, lines 50-56). It does not teach the conbination of paper and

pl astic packaglng materi als. EP-A-0413122 corresponding to the preanble of

claim1l, publlshed
er Wrapping

it is an essential feature of the present invention that
the flexible articles are packed into one or more unit '
packages, and that each unit package is maintained in the
-coﬁpresSed form by a wrapping. The essential features of
the wrapping used in the present invention are that it
should not'tear under the force exerted by ‘the compressed
flexible articles contained within it; and it should not
stretch to the extent that a substantial amount of the .
compressive forées would be transferred to the plastic
covering. _ - ,
A material which,is.formed as a cellulosic web, and which
fulfils these reqﬁirements is suitable for use as the
wrapping in the present invention. For example the
cellulosic web may be a laminate, a bonded compresséd'air
laid web, or a wet laid web, although wet laid paper
wrapping is preferred due to its-tensile properties. It is
preferred that the inner wrapping should have a minimum
tensile strength (measured in the machine direction, MD) of
4 kKN/m, and a extensibility'in the machine direction (at
rupture) of not more. than 1.04 times its original length.
More'preferably the paper wrapping should have a tensile
'strength in the machine direction of at least 6 kN/m, and a
extensibility in the machine direction of not more than
1.025 times its original length. ' '

Paper suitable for use in the present invention may have
any basis weight provided that it fulfils the physical
requirements defined above. However, it has been found that
paper having a basis weight of at least 40 grams pér square
metre, and-preferably'about 70 grams per square metre is
suitable. In order to achieve the benefits of the
llghtwe1ght package of the invention, the paper should most
preferably have a basis we1ght of less than 125 grams per

square metre. _;_________————————
| et Has Been Replaced -

\\II\l\\ e




‘February 20th, 1991, relates to a band-type package with a plurality of
flat, flexible articles made of web-like material resting in |ayers agai nst
~ane anot her and pressed.in a conpressed nanner agai nst one another. The
package is fornmed by two package hal ves which wap around the conpressed
layers |i MO34/2373%p whose arns overlap and are firnly inter cREREE4OIBI2Thi s
results in a high packagi ng capacity and i nproved strength. It has now been
recogni sed that the prior art still |eaves problens of optimsation of a
packagi ng systenl(optinisation fromthe point of view of both weight and
cost of packagrl ngnp st r%:li-rét.)feerrrgd 6Ilnratt-_le‘:i'!:Lesl af.ckceodr)s'truc,'t:ion of the
wrapping is a wet-laid paper made from wood- or manila -
fibres, or a mixture of these. Both virgin and recycled
paper may be used. )
' The wrapping may be éither folded and secured around the
compressed flexible articles, or, alternatively it may be
completely or paftially preformed before the compressed
' flexible articles are retained within it. A wrapping may be
preformed by folding a piece of wrapping material to take
the external form of the unit package, and then securing
the material to itself at an area of overlap (as shown in
Figure 5b). Alternatively, two or more pieces of the
t 4
wrapping material may be folded and bonded to each other to
form a suitable wrapping for the unit package (as shown in-

Figure 5a).

The material encircling the compressed articles must be

' secured to itself at one or more areas of overlap in order
to form the unit package, and in order to prevent the
compressed flexible articles from returning to their
expanded form. In order to do this, a means of securing two
ends of the material together must be provided. This can be
any of a variety of means such as stapling, welding,
adhesion, bonding, gluing or a mechanical type of fastening
(of the "Velcro" type). Many methods of sécuring a paper

' material to itself are Known to the man skilled in the art.
‘Some examples are hot melt glue, pressure sensitive glue or
white (cold) glue, any of which may be applied by known
techniques such as spraying, bars, spiral glue nozzles or
slot extrusion nozzles. The glued surface may cover an area
essentially correspondlng to the whole of the area of
overlap, or the glue may be laid to cover only a part of
the area of overlap, for example in spots, lines or

spirals.
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Furthernore, the packag#ng~sys%eﬂ%—e%—%he prior art still |eave the problem

of cost effective pa en elacedboth made fromrecycled materials,
and whi.ch can be rea ng aln after use. It has been. common
[

practlce to print des ion on to plastic coverings despite
4 the factwolsaR213di s uIt to- recycl e such pI as PLE/USBY8IZ | s.

In one embodiment of the inventibn the péper may be coated
or laminated with heat-sealable polymeric materials such as
polyethylene. This-makes.it possible to bond the paper to
itself by applying heat to an area of overlap in order to
complete the sleeve or wrapping.

‘It is an essential feature of the invention that at least
two oppoésing sides of the wrapping are parallel with the
direction of compression of the flexible articles, these
oppésing sides resist the force due to the compressed
articles held within the sleeve. Best use of the physical
properties of the wrapping material 'is achieved if the
machine direction of the paper lies parallel with the
direction of comgression of the flexible articles.

In one particularly preferred ehbodiment of the invention,
the paper sleeve takes the form of a four-sided sleeve
which retains the flexible articles of the unit package in
the compressed state. -

It is anticipated that the paper wrapper will comprise an
opening means along which affords access to the stack and
enables it to be torn open, or partly open, when the
consumer wishes to'extract the first of the compressed
articles.'Numerous-opening means are.known, a particularly
suitable opening'means has been described in European
Patent application 425 008.

Plastic Covering

The primary function'of the plastic covering is to protect
the compressed flexible articles from the external
environmént and, preferably, to provide a handle for
carrying the whole package. The plastxc covering preferably
comprises an opening means which facilitates the removal of
the compressed flexible articles, normally one at a time.




The present i nvent i on._has_identified—that this probl em can be addressed by .
decoupling the internal stresses %ﬁin t he package (caused by the

conpressi on of the ff@ fromthe external "stresses" upon the
packagi ng (caused by e fluences such as water, hum-dity, dust
etc.). TheW§l 42281 | nv

a solution of using a F&TEISHOEIDI ng
to resist the internal stresses in one or nore sub-units, and a thin
plastic filmto resist these external "stresses". The present invention has-
further identifTie phastipocdbeasengf mapnpei madg eutoofi angupolimernt '
weakness def'n'ﬂgtgﬁigf?nbpgfegably_a thermoplastic film, such as low
density polyethylene (LDPE), high density polyethylene

(HDPE) , polyester, po;ypropylene, or combinations, or

-laminates of these. :
_ The plastic may be made from virgin or recycled mater1a1
or a mixture of these. _ _ . _
In order to achieve the benefits of the invention a thin
film of plastic is preferred for the covering; a film of
low density polyethylene having a thickness less than 60
micrometers, and preferably less than 40 micrometers is
most preferred. A film thickness of 30 micrometers has been
found to. be particularly suitable. Such thin films can be
used because'the'thermoplastic film does not need to have a
tensile strength'sufficiént to resist the forces exerted by
the compressed, flexible articles. Hencé,'thermoplastic
films may be used which have the same thickness as those
used for packing a given number of flexible articles in
their uncompressed state.

One embodiment of the invention provides a carrying handle
as an integral part of the plastic covering. The
construction of such a carrying handle may be any that is
conventionally used in the art and does not form a part of
the invention. One widely used construction compriseé a
carrying handle which is integral with the top panel of the
covering.'For example, the carrying handle may be formed
from, and be unitary with, the top panel. -

Another feature of a preferred embodiment of the invention
is an opening means in the plastic covering. Any opening
means that is conventionally used in the art may be found
to be suitable; Such an opening means may take the form of
a substantially continuous line of weakness, for example a
line of pérfo:ations, and it may include an openiﬁg tab
which enables the consumer to grip the plastic of the
covering at a point adjacent to the opening means in order




.

the film of t her mopl asti-e—fateri-at—and—=a cor r espondi ng openi ng neans in the
“paper wrapping in Ordq%g%ﬂmﬂ%k%ﬁﬂﬁk““éﬁnd easy access to the unit packages. .

It is also an aimof t ' ] g | nprove the ease of recycling of the
‘packaging material. Thi E“Hnmﬂ “lma by using a transparent plastic film
and print @b eaRese W app IdM | nprovenent over print ’B‘-F%@ﬁl& .

films of the prior art because printed papdn can be nore easily de-inked
prior to recycling than printed plastic films. It is a further aimof the
i nvention to praovieRr stheckewer g chpern bR pastigular i the aopenpry cuesys

the consumer. gjsciosed in EPA 349 050 may be advantageously used.

A convenient form for the plastic wrapping'is that of-the
top-gusset or side-gusset type. The top-gusset type is\
illustrated in Figure. 1.

Although it is foreseen that the unit package cbmp:ising _
the paper wrapping will be contained within the plastic
covering, the possibility. of constructing the cbmposite
. package such that the plastic covering is contained within
the paper wfapping is not excluded. In a preferred .
embodiment of the invention, it is possible to optimise the
environmental brofile of the package by use of recycled
materials for the*wrapping and the covering, and to make
recycling of the packaging materials as easy and economical
as possible. In this embodiment, the outer covefing is made
from a transparent, unpfinted film, and the paper wrapping
bears printing and decoration. This arrangement enables the
corisumer to see the manufactufer's instfuctions through the
transparent film, and also enables the manufacturer to
identify the product and brand to the consumer. This
embodiment is preferable from a recycling point of view
because paper products can be more easily de-inked and
subsequently recycled than plastic films.

Composite Package

The composite package 10 shown in Figure 1 will now be
described in more detail. This Figure shows a cpvering 19
made from a film of low densify polyethylene having a film
thickness'of 30 micrometers which forms the outer layer of
the package. The covefing'compfises.a front panel 13 and a
back panel 15 connected to one another by means of a pair
of opposed end panels 14, 14°. The coverihg has a top panel
18 which is unitary with a carrying handle 16. The covering




o

Sunnary of the Inveﬁ%+oﬁ—ﬁrpackage—for'conpressed flexible articles
conpri si ng one or R Enk ihs RAPKAfi&d, Wherein each of said uni t packages

“conprises nore than 0 ressed flexible articles, each of said

unit packages is nai 1'" m ||m[-[c)orrpressed condi tion by a paper w apping
whi ch conwo 9422739 at | east two opposing sPEUSWHI02§13i ch
are di sposed parallel to the direction of genpression of said flexible

articles, characterized in that said unit packages are surrounded by a

covering made fYd¥ncordps iBed 4 NEIADN ASIdaXABEET | drf SFUELIROKATE in the
conpri sing a<:éH|nuo S I|n of, weakness defining an ening in said fiJm

of thernopl ast§ TRiRdy 3 RN (PRENf (B ofOPENing means is

1ocated-such that-it defines a predetermined portion of the
end panel 14 of the covering 19, and enables the
predetermined portion to be separated from the rest of the

end panel in order to gain access to the contents.

Contained within the covering there is a unit package 20 of -
_compressed diapers 11 which are retained within a paper
wrapping 12, the paper of which has a basis weight of 70
grams per square metre. '

Alternative confiqurations of a suitable unit package can
be more clearly seen in Figures 2, 3 and 4. Figure 2 shows
a-unit package 20 which contains folded absorbent artlcles
21 which are malntalned in the compressed state by a four-
sided sleeve 22. The folded edges 23 of each of the
absorbent articles lie on the same side of the package in a
"head-to-head" configuration. In Figure 3, the folded edges
33 of the absorbent artlcles lie alternately on opp051te
sides of the unit package in a "head-to-tail"
configuration.

Figure 4 shows another type of alternative .unit.package 20
in which a pair of sleeves 42 are used to malntaln the .
flexible articles 21 in the compressed state.

Two alternative types of four-sided sleeve are shown in
Figure 5. In Figdre Sa, two strips of paper material have
been folded and bonded together at two areas of overlap 54,
55..In,Figure 5b, a single strip of paper material has been
folded back onto itself and bonded at an area of overlap
-56.

In normal use, it is expected that the consumer will open

the plastic outer coveriné_lg by using the perforated

opening means 17 provided. The inner paper wrapper 12 will
. then also be broken open, or partly open, along an opening
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gompressed articles contarmed Within said film and a correspondi ng opening
means in said paper Mﬁﬁpﬂhaqhmbkﬁhmﬁmables sai d paper wrapping to be broken

open, or partly open a flexible articles to be renoved from
sai d package. 51n of the invention a nethod for naking
such a paq&ggamqgg prow ed in claim9. Brief Descrcpmsmomz t he

Dr awi ngs - 13

- means to allow the removal of the diapers 11. The overall
volume of the package may begin to increasé once the paper
‘wrapper has been broken in this way, -and the diapers are
able to begin to expand. ' '

Packaging processes

According to another aspect of the invention, there is
provided a method for assembling the package.

In general, the composite package may be'aésembled by
carrylng out the followlng operatlons :
a) compressing one or more stacks of flexlble artlcles
11; v
b) forming one or more wrappings 12;
c) forming a covering 19; and
d) combining the compressed sﬁacks, wrapﬁings and
coverlng obtained from these operatlons in any
approprlate manner or order to form a flnlshed compo51te
package.

In a preferred embodiment of this aspect of the invention
‘steps a) and b) are_carried out as follows. A stack of
flexible articles is compressed between two opposing plates
or belts of a.compression apparatus, a preformed wrapping
sleeve is made according to the method described
‘previously, said wrapping sleeve being positioned-adjacent
to or around the compression apparatus, and the compressed
stack is transferred from the compression apparatus
directly into the preformed wrapping sleeve.

In another alternative embodiment of the invention the
paper wrapping may be preformed and fixed inside the outer
plastic covering. In this embodiment the compressed stack
is transferred directly from the compression appa;atus into
_ the preassembled paper wrapping and plastic covering. This
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Ehe.!nvention wi |l be described hereinafter with reference to the foll ow ng
drawi ngs: Figure 1 .shows a perspective view conposite package which
conprises a unit package retained within a wr appi ng sl eeve; Figure 2 shows
a unit package_ of conpressed flexible articles. The flexible articles

i 11 ustrat b bgsgageen fol ded and packed in a "head-to-head” ROTISIgMREIRI ON,
i.e. with all of the fol ded edges on t he "spgre si de of the unit package;
Figure 3 shows an alternative type of unit package of conpressed flexible

articles. The flexiBLA+2rE50h8S in only. a single packing operation to
| pack the stack of compressed articles into the composite

package.

However, iﬁ both of the previously described embodiments

part of the iﬁitial compressibn of the articles is lost in
the insertion process due to the clearanca.required within
the perimeter of the wrapping during the insertion process.

‘A more preferred packing procéss employs the method
described in US 3 327 449 to carry out steps a) and b), the
teaching of which is incorporated herein in its entirety by
- reference. According to this method, an apparatus (shown in
figure 1 of US 3 327 449) includes a slanted bed or table
for supporting an&rpositioning a stack of flexible articles
between a staﬁionary compression member and a moveable
compression member. A paper supply means is used to'supply
a paper sheet over the members ﬁhen‘they are moved
together. Above the paper is a pair of receiving members
which hold the compressed flexible articles and paper when
moved upwardly by the compression members. In this -
position, edges of the papef are adhered together to
complete the package. When the next package ia partially
wrapped and moved upwardly, it automatically pushes a
completed package from the receiving members. The apparatus
used is described in more detail between column 2, line 53,
aﬁd cqlumn S, line 47 of US 3 327 449. '

This technique results in thé flexible articles retaining
all of the compression applied by the compression |
‘apparatus, which means that either a smaller (more
compressed) package is achieved, or, alternatively less
initial compfession of the flexible articles is needed to
achieve a given amount of compression in the finished

package.

This Sheet Has Been. Rep
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i }lustrated have been fol ded and packed in a "head-to-tail" configuration,
i.e. with the folded edges alternately at opposite sides-of the unit-
package; Figure 4 shows another alternative type of unit package of
conpressed flexible articles in which .the conpressed unit package is

retai ned wwiohesrez#sgpai r of wrapping sl eeves; Figure 5 shows a peaisyomn2ss2
representation of alternative enbodi nents oﬁsa wr appi ng sl eeve. Figure 5a
shows a wrappi ng sl eeve which ‘conpri ses -two paper sheets which are fixed or

bonded toget hef 8l ohuBe 48" L3PRhR nRERbLOBE a L8 EonBRe8 BOYRAPHLBPRR R
flexible articles, it is also necessary to form a suitable
‘covering (step c). One way of doing this is by partially
erecting a flexible bag made from a polymeric film’
comprising a front panel 13 and a back panel 15 connected
to one another by means of a pair of opposed erid panels 14,
14' said partially erected flexible bag having a top panel
18 secured about its periphery to said front, back and end
panels, said flexible bag comprising at least one
substantially continuous line of weakness 17 defining a
predetermined portion of said -end panel to be separated
from remainder of said end panel, said partially erected

flexible bag further having an.open bottom end.

The composite pac;agé may then be completed by the steps of
inserting one or more unit packages into the partially
erected bag through the open bottom end, and securing said
bottom panel in a closed position to complete said flexible
bag. . '

Alternatively, in the embodiment described above in which
‘the preformed paper wrapping is fixed inside the plastic
" covering, this may be done by preforming a paper wrapper in

‘the manner pfeviously described, partially erecting a
flexible bag and placing the wrapper inside the bag by
inserting it through the open bottom end. A stack of
compfeSsed articles may then be inserted into the paper
wrapper and the bag closed by sealing the bottom end.

This Sheet Has Been Replaced
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sheet which is fixed or bonded to itself at one overlapping portion.

use with any conpressed fl exible ar
di sposabl e paper products such as d

meant t hat wihghhRxi bl e

Det di | ed Description of the |nvention The rresent I nvention is intended for

rm " conpression”,

. 16°

What is claimed is: .

1.

A package (10) for compressed flexible articlas (21)
comprising one or mora unit packages (20), wherein
each unit package comprises more than one compressed
flexible article, said unit packages being
surrounded by a covering (15) made from a film of
thermoplastic material characterised in that each
unit package is maintained in its compressed
condition by a baper wrapping (12) which comprises
at least four sides, at least two opposing sides of
which are disposed parallel to the .direction of
coempression of the compressed flexible articles.

A packaqe’glo) according to claim 1 wherein each
paper wrapping (12) consists of a four-sided sleeve

A package (10) according to either of claims 1 or 2
wherein each unit package (20) comprises a paper
wrapping (12) having an inner surface and an outer
surface, and which is formed from paper having a
weight per unit area of from 40 grams per square
metre to 125 grams per sqQuare metre.

A package (10) according to any of the previous
claims wherein each unit package (20) comprises a
paper wrapping (12} which is made from a material
having a tensile strength of at least 4 kN/m, and
an exteﬁsibility (at rupture) of not more than 1.04

- times its original length, when measured in the

machine direction.

A package (10) according to any of the previous
claims in which the wrapping (15) made from a film
of thermoplastic material forms the ocuter layer of
the package; said bag comprising a front (13) and a

- This Sheet Has Been Replaced
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articles should be co ' ' ckage by- at |east 20% of their
unconpressed- t hi cknesg;T"EDa g ,! ﬁl{ljiiby at least 30%of their
unconpressed thi ckness.’s L , the invention allows higher |evels

of conpression, such as 40%or, even nore preferably 60% of the

unconpr essgg dypbalkness. Level s of conpressi oh greater t han 7@eTuse4028t=n
successful ly achieved. The present invention conprises three essential -
features: flexible articles; paper wapping; and plastic covering, which
are described in nore ddéiazkl piredlowonhéestdadbite dné ianotBer by means of a

pair of opposed end panels (14), said bag having a

top panel (18) secured about its periphery to said

front, back and end panels, saild bag further having
an open bottom end which can be closed to complete

the bag when filled with the unit packages (20) of

compressad flexible articles (21).

6. A package (10) according tc claim 5 in which the
covering (15) made from a film of thermoplastic
material further comprises a handle (16) and at
least one substantially continuous line of weakness
(17 of said end panel defining a predetarmined '
-portion of said end panel (14) to ba separated from
‘remainder thaerecf . '

7. A packag;'(10) according to claim 6 which comprisds:

a) continuous line of weakness'(17) defining an
opening means in the film of thermoplastic

material to allow access to the units (20) of
compressed articles contained within the film;

b) a correaponding opening means in the paper
wrapping (12) which enables said wrapping to be
broken'open, or partly open, and allows the
flexible articles (21) to be removed from the
package.. -

8. A package (10) acéording to clainm 5 wherein the film
of thermoplastic material is chosen from low density
polyethylene (LDPE), high density polyethylene
"(HDPE), polypropylene, polyester or combinations, or
laminates of these; and which may:he either
pigmented or printed, or a combination of these, or
transparent. '

"This Sheet Has Been Replaced -
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Al though the present invention may be us | v ypes of flexible
articles, it is particularly useful jmu i g ﬂal\m&orbent products such
as di apers, incontinence products, sdmuar ,+ absor bent pads and

bandages. Such products are generally bulky in the unconpressed state. In
many casegyd §y@afopr oducts are of a conposite nature, conpri FICREAH02812
ﬁbsorbent core and one or nore flexible shidets. The core may itself be
onbgeneous or conposite in structure. Such absor.bent products Qften
conprise a fluid pertredbPacidffer(20b. 3FCE4BR- W -éﬁgﬂrep"&gmggt ol yreric .
film which, in use, |ithberséplrmsiictpaterial has a thickness of less than
: 60 micrometers, preferably less than 40 micrometers.

10. A package (10) according to claim 8 comprising one
or more paper wrappings (20) which are printed on
the outer surface, and further comprising an outer
covering (15) made from transparent thermcplastic
£ilm.

11. A method of making a package of compressed tiqxible'
' articles, said methed comprising the operations of
a) compressing one or more stacks (24) of flexible
articles (11); '
'b) forming one or more paper wrappings (12);
¢c) forming a covaring (19); and
d) combiﬁlng the compressed stacks, wrappings and
. covering obtainad from thase cperations in any
appropriate manner or order to form a finished
composite package (10)}. .

12. A method according to claim 11 wherein steps a) and
b) further comprise the steps of making a preformed
paper wrapping (12), said preformed wrapper being
pdsitioned adjacent to, or around, the compressed
stack (24) of.flexible articles, and that said
compressed sta@k is insertéd directly into the
preformed paper wrapping (12) to form a unit
packags (20).

13. A method according to claimllz in which the paper
wrapping (12) is preformed and placed inside the
‘outer plastic covering (19), and that said

' compressed stack (24)' is inserted directly into _
said preassembled paper wrapping and plastic
covering. '

-

heet Has Been Replaced
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t he body of the wearer, and an outer barrier sheet. 7 Paper "Wapping It
is an essential feature of the present invention that-the flexible articles
are packed into one or nore unit packages, and that each unit package is
mai ntained in the. conpressed formby a.w apping. The essential features of
t he wr appivaoeaiees$ i n the present invention are that it PCT/US94/02812
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~shoul d not tear under the forcé exerted by the conpressed flexible articles
contained within it; and it should not stretch to the extent that a '
substantial amount of ‘the conpressive.forces would be transferred to the

pl astic covering. A material which is fornmed as a cellul osic web, and which
fulfils theseynemui rements is suitable for use as the w appiPEF/USA4/038d2
present invention. For exanple the cellulosic web may be a |l am nate, a
~bonded conpressed air laid web, or a wet gf%d web, al though wet |aid paper
wapping is preferred due to its tensile perties. It is

. This Sheet Has Been Replaced . =
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preferred that t he .i nner wrappr ng shoul d have a nininumtensile strength
(measured in the machine direction, MD) of 4 kNm and a extensibility in
t he machi ne direction (at rupture) of not nore than 1.04 tines its original
fength. More preferably the paper w apping should have a tensile strength
In the magldog2bs ection of at least 6 kNNm and a extensi bi pgt/sss4amn2size
machi ne direction of not nore than 1.025 times its original l'ength. Paper
suitable for use in the present invention have any basis wei ght
provided that it fulfils the physr cal req enents defined above. However,
it has been found t hat : ' :

Fig. 3

This Sheet Has Been Replaced
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~ paper having a basis weight of at |east 40 granms per square netre, and
preferably about 70 grams per square netre is suitable. In order to achieve
'gh"e benefits of the |ightwei ght package of the invention, the paper should
nmost preferably have a basis weight of less than 125 grans per_ square
metre. V@O S&27émst preferred material of construction of tRfek/US94/02812
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mwapplng Is a wet-laid paper made from weod- or manila fibres, or a mxture
of . these. Both virgin and recycl ed paper may be used. The w apping may be
elther fol ded and secured around the conpressed flexible articles, or,
alternatlvely it may be conpletely or partially preforned before the
corrpress§g pl e articles are retained within it. A w appcngspagesize
pref orne 8y Idlng a piece of wapping material to take the external form
of the unit package, and then 'securing th terlal to itself at an area of
overlap (as shown in Figure 5b). Alternat two or nore pieces of the
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_wr appl'-ﬂg"rfate al may be fol ded and bonded to each other to forma_ suitable
Wraﬁpkf”rq’f” thé unit package (as shown in Figure 5a). The rraterF—a‘l““"‘JL X
enb(rcl g the conpressed articles must be secured to itself -.-’;f»:

/area of overl ap in order t.o formthe unit package, and in or d
t he conpressed PET bl e ar t.i WoRSB INTRLOPATYALLP %ﬁg’ﬂﬁmﬁr expandés

“order to do this, a means of securin Two. ends_of th
TSt be. pROERYATIONA Ao deA BONHBLATAE UNPER THE pATenT (BtERatioN iﬁﬁ&ﬁ m@
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. (§7) Abstract

- A package (10) for compn:ssed flexible anicles comprising one or more unit packages (20), ‘wherein each unit package comprises | - -
* more than one cpmpnssed fiexible article (21), said unit packages being surrounded by a covermg made from a film (15) of thermoplgnc/
" material characterised in that each unit package is maintained in its compressed conditiop.by 2 paper wrapping (12).
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(of - the "Vblcro" type). Many nethods of securing a paper material to itself
“are known to the man skilled in the art. Some exanples are hot nelt gl ue,
pressure sensitive glue or white (cold) glue, any of |ch may be applied
by known techni ques such as spraying, bars, spiral gl zles or slot
extrusion nozzles. The glued surface may cover an arg '
corresponding to the whole of the area of overlap, o

to cover only a part of the area of overlap, for exa
spirals.

SLEEVED STACKS FOR COMPACT PACKAGING OF FLEXIBLE ARTICLES

Bac d the ventio

This invention relates to packaging for compressed,
flexible articles, especially disposable absorbent products
such as diapers. In particular the invention aims to reduce
the overall weight (and cost) of packing materials required
for.compressed, flexible articles, and, furthermore to
replace some of the plastic packaging with paper packaging,
which can be more readily recycled. Also, it is possible to
use a greater proportion of recycled materials in the
packaging than previously, without compromising the
appearance of the package.

R




_I'n one enbodi nent. of the invention the paper may be cqat
‘W't h heat -seal abl e polyneric materials such as pol yet fiyljene. | st
possible to bond the paper to itself by applying heat{t¢ 8niaARR 1997 oyerl ap
in order to conplete the sleeve or wapping. It is anjedsential featufejof
the invention that at |east two opposing sides of thel wapping are parall el
with the direction of conpression of the Zlexible art t hese oppos‘ng
sides resist the force due to the conpressed

Flexible articles, such as disposable diapers, have been
compressed prior to packing and shipping for about the last
5 years. It is intended that the total volume of the
flexible articles should be greatly reduced prior to sale.
This allows the consumer to reduce purchase frequency, as
well as being more economical in use of space.

Although, it has been suggested to make the packaging
material either partly or completely from paper the
practice has been to use plastic materials. One of the
disadvantages of this trend, however, has been the need to
use higher strength packaging materials (eg. plastic sheets
or foils) in order to maintain the flexible articles in
their compressed state .without tearing the package.

EPA 349 050, published on 3rd January, 1990, relates to
flexible bags filled with compressed flexible articles.
This application focuses on an improved opening device
which is dble to resist the tearing force of the compressed
flexible articles without the need for any reinforcing
material. Although the application says that "the bag can
be made of any flexible material, 1like different types of
plastic f£ilm, papér, or any combination of those", it does
not, however, teach the benefits of a paper inner container
to resist expansion forces of the compressed articles, in
combination with a lightweight plastic outer covering.

EPA 425 008, published on 2nd May, 1991, discloses a paper
bag used to compactly pack compressed flexible articles.
The application states that the polyethylene bags of the
prior art, when filled with compressed flexible articles
have certain disadvantages, in particular the poor
biodegradability of polyethylene and the lack of suitable
recycling facilities. This problem is solved by the use of
paper as a more environmentally friendly outer container.
However there is no suggestion that a paper inner container



.articles held within the sl eeve. Best use of the physifcg
wapping material is achieved if the machine directio
parallel with the direction of conpression of the flep
particularly preferred enbodi nent of the invention
the formof a four-sided sleeve which retains the fl g
unit package in the conpressed state. It,is anticipaffed that t
wrapper will conprise an openi ng neans a?ong whi ch a

stack and enahliedel bdva Mt dedl APbmSin@d &1 ¥n0ReB1a%RSE bliger

covering.

- Other patents have addressed the problems of methods of
packaging flexible materlals in order to maintain a high
level of compression.

US 3 327 449, published on June 27th, 1967, relates to a
method of compressing and packing insulating batts in a
paper wrapping. The invention aims to provide a high level
of compression to the batts, and to maintain it through the
packing process. It does not disclose a paper wrapping in
combination with a plastic outer covering.

US 5 022 216, published on June 11th, 1991, relates to a
method and apparatus for filling a flexible bag with
compressed articles. The bag may be comprised of "polymeric
films, papers, nonwovens, or a laminate comprising two or
more of such materials, thereby decreasing the severity of
the dispdsal problem from an environmental standpoint both
with respect to the amount of packaging material required
and the disposability/degradability of the particuilar bag
material selected", (Column 2, lines 50-56). It does not
teach the combination of paper and plastic packaging
materials. -

It has now been recognised that the prior art still leaves
problems of optimisation of a packaging system
(optimisation from the point of view of both weight and
cost of packaging per number of articles packed).
Furthermore, the packaging systems of the prior art still
leave the problem of cost effective package that can be
both made from recycled materials, and which can be readily
recycled again after use. It has been common practice to
print designs or decoration on to plastic coverings despite

Sheet Has Been Replaced
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:cbnsdner W shes to extract the first of the conpr essed
openlng means are_known, a. partlcularly sui tabl e openi ng

'prlnary functlon o overlng is to protect
flexible articles g] nal- ‘.envi ronnment, and,
provi de a handl e for carr e whol e package. The pl astr ring
preferably conprises an openi ng neans whith facilitates the renoval
conpressed flexible articles, normally one at a tine

the fact that this makes it difficult to ‘recycle such

plastic materials.

The present invention has identified that this problem can
be addressed'by decoupling'the internal stresses upon the
package (caused by the compression of the flexible
articles) from the external "stresses" upon the packaging
(caused by environmental influences such as water,
humidity, dust etc:). The claimed invention proposes a
solution of using a paper wrapping to resist the internal
stresses in one or more sub-units, and a thin plastic film
to resist these external “"stresses".

It is also an aim of the invention to improve the ease of
recycling of the packaging material. This is achieved by
using a transparent plastic film and printed paper wrapper.
This is an improvement over printed plastic films of the
prior art because printed paper can be more easily de~inked
prior to recycling than printed plastic films.

It is a further aim of the invention to provide a package
which can be easily carried and opened by the consumer.

the Inventio

A package for compfessed flexible articles comprising one
or more unit packages, wherein each unit package comprises
more than one compressed flexible article, said unit
paékages being surrounded by a covering made from a film of
thermoplastic material wherein each unit package is’
maintained in its compressed condition by a paper wrapping
which comprises at least four sides, at least two opposing
sides of which are disposed parallel to the direction of
compression of the compressed flexible articles.

‘o SriEE] HAS BEEN
REPLACED




10 The pl astic covering may be made out of any polynerlcRE P%¥$WﬁNT'SHEE
preferably a thernoplastic film such as | ow density p¢l yet hyl €ne

hi gh density pol yet hyl ene (HDPE), pol yester, pol ypropy|efel brAPR 1997
conbi nati ons, or |am nates of these. The plastlc may be bmde fromVirg) nfor
recycled material, or a m xture of these.

5

In another aspect of the invention a method for making such
a package is provided:

Brief Description Of the Drawings

The invention will be described hereinafter with reference
to the following drawings:

Figure 1 shows a perspeétive view coﬁposite package which
comprises a unit package retained within a wrapping sleeve;

Figure 2 shows a unit package of compressed flexible
articles. The flgxible articles illustrated have been
folded and packed in a “head-to-head" configuration, i.e.

with all of the folded edges on the same side of the unit
package;

- Figure 3 shows an alternative type of unit package of
compressed flexible articles. The flexible articles
illustrated have been folded and packed in a "head-to-tail®
confxguratlon, i.e. with the folded edges alternately at
opposite sides of the unit package;

Figure 4 shows another alternative type of unit package of
compressed flexible articles in which the compressed unit
package is tetained within a pair of wrappin§ sleeves;

Figure 5 shows a schematic representation of alternative
embodiments of a wrapping sleeve. Figure 5a shows a
wrapping sleeve which comprises two paper sheets which are
fixed or bonded together at two overlapping portions.
Figure Sb shows a wrapping sleeve comprising one paper
sheet which is fixed or bonded to itself at one overlapping
portion.

Sheet Has Been Replaced
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I'n erder to achieve the benefits of the invention a t
“preferred for the covering; a filmof |Iow density pol S
thi ckness less than 60 microneters, and preferably |egs ftha

resist the forces exerted by the canpressed, flexibleé
thernoplastic filns may be used which have the sane thlcknes

- for packing a given W&g@g{lgé Bégékghglgﬁtbglgﬁelanentlon

hosef used

The present invention is intended for use with.any
compressed flexible articles. Examples of such articles are
disposable paper products such as diapers.

By the term "compression", it is meant that the flexible
articles should be compressed in the package by at least
'20% of their uncompressed thickness, and preferably by at
least 30% of their uncompressed thickness. More preferably,
the invention allows higher levels of compression, such as
40% or, even more preferably 60% of the uncompressed

thickness. Levels of compression greater than 70% have been
successfully achieved.

The present invention comprises three essential features:

flexible articles; paper wrapping; and plastic covering,
which are described in more detail below.

Flexible Atticles

Although the present invention may be used with many types
of flexible articles, it is particularly useful for |
disposable absorbent products such as diapers, incontinence
products, sanitary napkins, absorbent pads and bandages.
such products are generally bulky in the’ uncompressed
state. In many cases thése products are of a composite
nature, comprising an absorbent core and one or more
flexible sheets. The core may itself be homogeneous or
composite in structure. Such absorbent products often
comprise a fluid permeable sheet (e.g. a non-woven or
perforated polymeric film) which, in use, lies closest to
 the body of the wearer, and an outer barrier sheet.



;theif unconpressed state. One enbodi nent of the i nvent i foREP[:
carrying handle as an integral part of the plastic cové¢ridg
construction of such a carrying handle may be any that/i

used in the art and does not forma part of the inventjo ﬂgby s¢d
construction conprises a carrying handle which is int gp
panel of the covering. For exanple, thexarrying handlfe may be Tormeddfrjom

and be unitary with, the top panel. Another feature o
enbodi ment of the invention is an opening neans in the p|aStIC cove

Any Open'nﬂaper Wrapping

It is an essential feature of the present invention that
the flexible articles are packed into one or more unit
packages, and that each unit package is maintained in the
compressed form by a wrapping. The essential featufes of
the wrapping used in the present invention are that it
should not tear under the force exerted by the compressed
flexible articles contained within it; and it should not
stretch to the extent that a substantial amount of the
compressive forces would be transferred to the plastic
covering.

A material which is formed as a cellulosic web, and which
fulfils these requirements is suitable for use as the
wrapping in the present invention. For example the
cellulosic web may be a laminate, a bonded compressed air
laid web, or a wet laid web, although wet laid paper
wrapping is preferred due to its tensile properties. It is
preferred that the inner wrapping should have a minimum
tensile strength (measured in the machine direction, MD) of
4 kKN/m, and a extensibility in the machine direction (at
rupture) of not more than 1.04 times its original length.
More preferably the paper wrapping should have a tensile
strength in the machine direction of at least 6 kN/m, and a
extensibility in the machine direction of not more than
1.025 times its original length.

Paper suitable for use in the present invention may have
any basis weight provided that it fulfils the physical
requirements defined above. However, it has been found that
paper having a basis weight of at least 40 grams per square
metre, and preferably about 70 grams per square metre is
suitable. In order to achieve the benefits of the
lightweight package of the invention, the paper should most
. preferably have a basis weight of less than 125 grams per
square metre.



‘Stich an opening nmeans may take the formof a substanti @
of weakness, for exanple a line of perforations, and

openi ng tab which enables the consumer to grip the plg
at a point adjacent to the opening neans in order

open. In particular, the opening neans @ sclosed in
advant ageousl y used.

The most preferred material of construction of the
wrépping is a wet-laid paper made from wood- or manila
fibres, or a mixture of these. Both virgin and recycled
‘paper may be used. )

The wrapping may be either folded and secured around the
compressed flexible articles, or, alternatively it may be
completely or partially preformed before the compressed
flexible articles are retained within it. A wrapping may be
preformed by folding a piece of wrapping material to take
the external form of the unit package, and then securing
the material to itself at an area of overlap (as shown in
Figure Sb). Alternatively, two or more pieces of the
wrapping material may be folded and bonded to each other to

form a suitable wrapping for the unit package (as shown in
Figure S5a).

The material encircling the compressed articles must be
secured to itself at'ohe or more areas of overlap in order
to form the unit package, and in order to prevent the
compressed flexible articles from returning to their
expanded form. In order to do this, a means of securing two
ends of the material together must be provided. This can be
any of a variety of means such as stapling, wglding,
adhesion, bondiﬁg, gluing or a mechanical t&pe of fastening
(of the "Velcro" type). Many methods of éécuring a paper
material to itself are known to the man skilled in the art.
Some examples are hot melt glue, pressure sensitive glue or
white (cold) glue, any of which may be applied by known
techniques such as spraying, bars, spiral glue nozzles or
slot extrusion nozzles. The glued surface may cover an area
essentially corresponding to the whole of the area of
overlap, or the glue may be laid to cover only a part of
the area of overlap, for example in spots, lines or
spirals.



_A conveni ent formfor the plastic wapping is that of t eqﬁPbaegugmat
‘si'de-gusset type. The top-gusset type is illustrated i H
it is foreseen that the unit package conpri sing the paper
contained within the plastic covering, the possibilityjof
conposi te package such that the plastic covering is cof
paper wrapping is not excluded. In a prefgrred enmbodi ngnt
it is possible to-optimse the environnmental profile of the pe

of recycl ed fgRigie Anbddimddt® JF 2PRe NIndeAtibR €R¥CPhBEr AY LY fé%%%ed
or laminated with heat-sealable polymeric materials such as
éolyethylene. This makes it possible to bond the paper to
itself by applying heat to an area of overlap in order to
complete the sleeve or wrapping.

It is an essential feature of the invention that at least
two opposing sides of the wrapping are parallel with the
direction of compression of the flexible articles, these
opposing sides resist the force due to the compressed
artlcles ‘held within the sleeve. Best use of the physical
properties of the wrapping material is achieved if the
machine direction of the paper lies parallel with the
direction of compression of the flexible articles.

In one particularly preferred embodiment of the invention,
the paper sleeve takes the form of a four-sided sleeve
which retains the flexible articles of the unit package in
the compressed state.

It is anticipated that the paper wrapper will comprise an
opening means along which affords access to the stack and
enables it to be torn open, or partly open, when the
consumer wishes to extract the first of the compressed
articles. Numerous opening means are known, a particularly
suitable opening means has been described in European
Patent application 425 008.

Plastic Covering

The primary function of the plastic covering is to protect
the compressed flexible articles from the external
environment, and, prefefably, to provide a handle for

" carrying the whole package. The plastic covering preferably
comprises an opening means which facilitates the removal of
the compressed flexible articles, normally one at a time.



through the transparent film and al so enables the man
the product and brand to the consuner. Thps enbodinent is
recycling point of view because paper products can be nore easily
and -subsequené! plaseyel edvidrdngoinst ibe fmdde.olioreppsang POLyAEEic

material, preferably a thermoplastic film, such as low
density polyethylene (LDPE), high density polyethylene
(HDPE) , polyester, polypropylene, or combinations, or
laminates of these. |

The plastic may be made from virgin or recycled material,
or a mixture of these.

In order to achieve the benefits of the invention a thin
film of plastic is preferred for the covering; a film of
low density polyethylene having a thickness less thaﬁ 60
micrometers, and preferably less than 40 micrometers is
most preferred. A film thickness of 30 micrometers has been
found to be particularly suitable. Such thin films can be
used because the thermoplastic film does not need to have a
tensile strength sufficient to resist the forces exerted by
the compressed, flexible articles. Hence, thermoplastic
films may be used which have the séme thickness as those
used for packing a given number of flexible articles in
their uncompressed state.

One embodiment of the invention provides a carrying handle
as an integral part of the plastic covering. The
construction of such a carrying handle may be any that is
conventionally used in the art and does not form a part of
the invention. One widely used construction comprises a
carrying handle which is integral with the top panel of the
covering. For example, the carrying handle may be formed
from, and be unitary with, the top panel. '

Another feature of a preferred embodiment of the invention
is an opening means in the plastic covering. Any opening
means that is conventionally used in the art may be found
to be suitable. Such an opening means may take the form of
a substantially continuous line of weakness; for example a
line of perforations, and it may include an opening tab
which enables the consumer to grip the plastic of the
coﬁerinq at a point adjacent to the opening means in order



The conp05|te package 10 shown in Figure 1 will now b
- detail. This Figure shows a covering 19 made from a fifl
pol yet hyl ene having a fil mthickness of 30 mcronetersg
outer |ayer of the package. The covering conprises a
back panel 15 connected to one another by neans of afpalT
panel s 14, 14'. The covering has a top Bdnel 18 whick
carrying handl e 16. The covering

to tear the covering open. In particular, the opening me

disclosed in EPA 349 050 may,bg advantageously used.

A convenient form for the plastic wrapping is that of the

top-gusset or side-gusset type. The top-gusset type is
illustrated in Figure 1.

Although it is foreseen that the unit package comprising
the paper wrapping will be contained within the plastic
covering, the possibility of constructing the composite
package such that the plastic covering is contained within
the paper wrapping is not excluded. In a preferred
embodiment of the invention, it is possible to optimise the
environmental profile of the package by use of recycled
materials for the wrapping and the covering, and to make
recycling of the packaging materials as easy and economical
as possible. In this embodiment, the outer covering is made
from a transparent, unprinted film, and the paper wrapping
bears printing and decoration. This arrangement enables the
consumer to see the manufacturer's instructions through the
transparent £ilm, and also enables the manufacturer to
identify the product and brand to the consumer. This
embodiment is preferable from a recycling point of view
‘because paper products can be more easily de-lnked and
subsequently recycled than plastic films.

Composite Package

The composite package 10 shown in Figure 1 will now be
described in more detail. This Figure shows a covering 19
made from a film of low density polyethylene having a film
thickness-of 30 micrometers which forms the outer layer of
the package. The covering comprises a front panel 13 and a
back panel 15 connected to one another by means of a pair
of opposed end panels 14, 14'. The covering has a top panel
18 which is unitary with a carrying handle 16. The covering



12 dl so conprises a |line of weakness (perforations)
foorm ng an openi ng neans. The opening neans is | ocat
a predeterm ned portion of the.-end panel 14 of the c
the predeterm ned portion to be separated fromthe r
order to gain access to the contents. Contained w tHi
Is a unit package 20 of conpressed di apghs 11 which are
paper wapping 12, the paper of which has a basis weight of 70 gra
square net hgso comprises a line of weakness (perforations) 17 in the

end panel 14 forming an opening means. The opening means is
located such that it defines a predetermined portion of the
end panel 14 of the covering 19, and enables the
predetermined portion to be separated from the rest of the
end panel in order to gain‘-access to the contents.
Contained within the covering there is a unit package 20 of
compressed diapers 11 which are retained within a paper
wrapping 12, the paper of which has a basis weight of 70
grams per sgquare metre.

Alternative configurations of a suitable unit package can
be more clearly seen in Figures 2, 3 and 4. Figure 2 shows
a"unit package 20 which contains folded absorbent articles
21 which are maintained in the compressed state by a four-
sided sleeve 22. The folded edges 23 of each of the
absorbent articles lie on the same side of the package in a
"head~-to-head" configuration. In Figure 3, the folded edges
33 of the absorbent articles lie alternately on opposite
sides of the unit package in a "head-to-tail"
configuration.

Figure 4 shows another type of alternative unit package 20
in which a pair of sleeves 42 are used to maintain the
flexible articles 21 in the compressed state.

Two alternative types of four-sided sleeve are shown in
Figure 5. In Figure 5a, two strips of paper material have
been folded and bonded together at two areas of overlap 54,
55. In Figure Sb, a single strip of paper material has been

folded back onto itself and bonded at an area of overlap
56.

In normal use, it is expected that the consumer will open
the plastic outer covering 19 by using the éerforated

opening means 17 provided. The inner paper wrapper 12 will
then also be broken open, or partly open, along an opening



seen i-n Figure £
f ol ded absorbeﬁﬁ%SE% cﬂa
by a four- S|dedlﬂuﬂ ﬁ
articles lie on |
configuration. In Figure 3,

confi gur at igand-igpirel Yowhthe remblkal bfpehef dwatp@wtmvem tompge 20
volume of the package may begin to increase once the paper
wrapper has been broken in this way, and the diapers are
able to begin to expand.

Packaging processes

According to another aspect of the invention, there is
provided a method for assembling the package.

In general, the composite package may be assembled by
carrying out the following operations :
-af compressing one or more stacks of flexible articles
11;
b) forming one or more wrappings 12;
c) forming a covering 19; and
d) combining the compressed stacks, wrappings and
covering obtained from these operations in any

appropriate manner or order to form a finished composite
package.

In a preferred embodiment of this aspect of the invention
steps a) and b) are carried out as follows. A stack of
flexible articles is compressed between two opposing plates
or belts of a compression apparatus, a preformed wrapping
sleeve is made according to the method described
previously, said wrapping sleeve being positioned adjacent
to or around the compression apparatus, and the compressed
stack is transferred from the compression apparatus
directly into the preformed wrapping sleeve.

In another alternative embodiment of the invention the
paper wrapping may be preformed and fixed inside the outer
plastic covering. In this embodiment the compressed stack
is transferred directly from the compression apparatus into
the preassembled paper wrapping and plastic covering. This

THIS SHEET HAS BEEN
REPLACED




in mhlch a pair of sleeves 42 are used to maintain th
i'n the conpressed state. Two alternative types of fo
shown in Figure 5. In Figure 5a, two strips of paper
fol ded and bonded together at two areas of overlap 5
single strip of paper material has been fol ded back o
at an area of overlap 56. In normal usejgit is expected that _
will open the plastic outer covering 19 by using the perforated open

means 17 pipyddiffent hPesG0€5 BAPBH1Y aPRINgle Wadking operation to

pack the stack of compressed articles into the composite
package. '

However, in both of the previoﬁsly described embodiments

part of the initial compression of the articles is lost in
the insertion process due to the clearance required within
the perimeter of the wrapping during the inSertign process.

A more preferred'padking process employs the method
described in US 3 327 449 to carry out steps a) and b), the
teaching of which is incorporated herein in its entirety by
reference. According to this method, an apparatus (shown in
figure 1 of US 3 327 449) includes a slanted bed or table
for supporting and positioning a stack of flexible articles
between a stationary compression member and a moveable
compression member. A paper supply means is used to supply
a paper sheet over the members when they are moved
together. Above the paper'is a pair of receiving members
which hold the compressed flexible articles and paper when
moved upwardly by the compression members. In this
position, edges of the paper are adhered together to
complete the package. When the next package is partially
wrapped and moved upwardly, it automatically pushes a
completed package from the receiving members. The apparatus
used is described in more detail between column 2, line 53,
and column 5, line 47 of US 3 327 449.

This technique results in the flexible articles retaining
all of the compression applied by the compression
apparatus, which means that either a smaller (more
compressed) package is achieved, or, alternatively less
initial compression of the flexible articles is needed to
achieve a given amount of compression in the finished
package.

heet Has Been Replaced
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then al so be broken open, or partly open, along an openi gﬂﬂqﬁgﬁM@EB§HEET .

‘al'l ow the renoval of the diapers 11. The ov volunme of thd fgackage nay besgi
to i ncrease once the paper w apper has been broken in thifs mdbj ARR .10y 2
di apers are able to begin to expand. Packagi ng processes AA. ing to

anot her aspect of the invention, there is
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Irrespective of the method used to compress and wrap the
flexible articles, it is also necessary to form a suitable
covering (step c). One way of doing this is by partially
erecting a flexible bag made from a polymeric film
comprising a front panel 13 and a back panel 15 connected
to one another by means of a pair of opposed end panels 14,
14' said partially erected flexible bag having a top panel
18 secured about its periphery to said front, back and end
panels, said flexible bag comprising at least one
substantially continuous line of weakness 17 defining a
predetermined portion of said end panel to be separated
from remainder of said end panel, said partially erected
flexible bag further having an open bottom end.

The composite package may then be completed by the steps of
inserting one or more unit packages into the partially
erected bag through the open bottom end, and securing said

bottom panel in a closed position to complete said flexible
bag. '

'Alternatively._in the embodiment described above in which
.the preformed paper wrapping is fixed inside the plastic
covering, this may be done by preforming a paper wrapper in
the manner previously described, partially erecting a
flexible bag and placing the wrap?er inside the bag by -
insertiné it through the open bottom end. A stack of
compressed articles may then be inserted into the paper
wrapper and the bag closed by sealing the bottom end.
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What is claimed is:

1. A package (10) for compressed flexible articlas (21)
comprising one or more unit packages (20), wherein
each unit package comprises more than one compressed
flexible article, said unit packages being
surrounded by a covering (15) made from a film of
thermoplastic material characterisad in that each
unit package is maintained in its compressed

- condition by a paper wrapping (12) which comprises
at least four sides, at least two opposing sides of
which are disposed parallel to the direction of
compression of tha compressed flexible articles.

2. A package (10) accordihq to clainm 1 wherein each
papar wrapping (12) consists of a four-sided sleeve

3. A package (10) according to either of clains 1 or 2
whersein each unit package (20) comprises a paper
wrapping (12) having an inner surface and an outer
surface, and which is formed from paper having a
weight per unit area of from 40 grams per square
metre to 125 grams per squars metre.

4. A package (10) according to any of the previous
claims whersin each unit package (20) comprises a
paper wrapping (12) which is made from a material
having a tensile strength of at least 4 kN/n, and
an extensibility (at rupture) of not more than 1.04
times its original length, when measured in the
machine direction.

S. A package (10) according to any of the previous
claims in which the wrapping (15) made from a film
of thermoplastic mataerial forms the cuter layer of
the package, said bag comprising a front (13) and a

Thls Sheet-Has Been Replaced
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i nan enbodi nent not form ng tion steps a)
“«carried out as follows. A stalm‘ H ﬂ“lla ﬂrt icles is
two opposing plates or belts essi ofl appar at us, pgi?
wr appi ng sl eeve is made according to the nethod descri bgd | evi ou Qk.
wr appi ng sl eeve being positioned adjacep} to or around
apparatus, and the conpressed stack is transferred from
apparatus directly into the preformed wapping sleeve. In the e
according to the invbepkipanglhecopapeteduwtapphaganathelrebpredarened and fi xe
i nsi de the outer pair of opposed end panels (14), said bag having a
: top panel (18) secured about its periphery to said

front, back and end panels, said bag further having

an open bottom end which can be closed to complete

the bag when filled with the unit packages (20) of

compressad flexible articles (21).

6. A package (10) according to claim 5 in which the
covering (15) made from a film of thermoplastic
material further comprises a handle (16) and at
least one substantially continuous line of weakness
(17) of said end panel defining a predetermined
portion of said end panel (14) to be separated fron

" remainder theraof . '

7. A package (10) according to claim 6 which comprises:

a) continuous line of weakness (17) defining an
opening means in the film of thermoplastic
material to allow access to the units (20) of
conmpressed articles contained within the f£ilm;

b) a corresponding opening means in the paper
wrapping (12) which enables said wrapping to be
broken open, or partly open, and allows the
flexible articles (21) to be removed from the
package.,

8. A package (10) according to claim S wherein the £film
of thermoplastic material is chosen from low density
polyethylene (LDPE), high density polyethylene
"(HDPE), polypropylene, polyestar or combinations, or
laminates of these; and which may be either
pigmented or printed, or a combination of these, or
transparent.

_ . This Sheet Has Been Replaced -




pl astic covering. In this enbodinment the conpressed sta

“directly fro I apparatus into the preas

Wr appi ng and"mmmﬂmm mﬂll This 14 enbodi ment r¢
si ngl e packing*optratidh t°o pack the stack of conpressg
conposite package. However, in both ofléhe previ ously fdescrTtre

9. A package (10) according to claim 8 wherein the
thermoplastic material has a thickness of less than
60 nicrometers, praeferably less than 40 micrometers.

10. A paékage {10) according-to claim 8 comprising one
or more paper wrappings (20) which are printed on
the outer surface, and further comprising an outer

covering (15) made from transparent thermoplastic
£ilm.

.11l. A mathod of making a package of compressed flaxiblae
articles, said method comprising the operations of

a) compressing oche or more stacks (24) of flexible
articles (11);

b) forming one or more paper wrappings (12);

¢c) forming a coVering (19); and '

d) combining the compressed stacks, wrappings and
covering obtainaed from thase operations in any
appropriate manner or order to form a finished
composite package (10).

12. A method according to claim 11 wherein steps a) and
b} further comprise the steps of making a preformed
paper wrapping (12), said preformed wrapper being
positionad adjacent to, or around, the compressed
stack (24) of flexible articles, and that said
compressed stack is 1nlert§d-directly into the
preformea papet_urapping (12) to form a unit
package (20). -

13. A method according to claim 12 in which the paper
wrapping (12) is preformed and placed inside the
" outer plastic-covering (19), and that said
compressed stack (24) is inserted directly into
said preassembled paper wrapping and plastic
covering.

S ———
e
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_parf of the initial conpression of the articles is |ost

during the insertion process. A packing process not for
present invention enploys the nethod described in US 3 B2L_44
steps a) and b). According to this nethod, an apparatu
of US 3 327 449) includes a slanted bed¢r table for s
positioning a stack of flexible articles between a stationary
menber and a noveabl e conpressi on MEREEIRACYT paper supply neans is use
supply a paper sheet over the nenbers when they are noved
METHOD AND PACKAGE FOR COMPRESSED FLEXIBLE ARTICLES

3rﬂgﬁdﬂ9?y oyt

A package (10) for compressed flexible articles comprising
one or more unit packages (20), wherein each unit package
comprises more than one compressed flexible article (21), said
unit packages being surrounded by a covering made from a £ilm
(15) of thermoplastic material characterised in that each unit
package is maintained in its compressed condition by a paper
wrapping (12).

Figure 1



t oget her. Above the paper is a pair of receiving nenbers which hold the
‘conpressed flexible articles and paper when roved upwar dlpy

conpression nenbers. In this position, edges of the pape
together to conplete the package. Wen the next package
wr apped and noved upwardly, it automatically pushes a cp

between colum 2, line 53, and colum 5, line 47 of UY 3&
technique results in the flexible artjpes retaining g
applied by the conpression
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apparatus, which nmeans that either a smaller (nore conpregss
‘achieved, or, alternatively less initial conpression of thé
articles is needed to achieve a given anmount of conpressfof ™R
package. 15 Irrespective of the nethod used to conpr¢gs
flexible articles, it is also necessary to forma suitapl ¢
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bveflng (step c). One way of doing this is by partial

back panel 15 connected to one another by neans of a pai
panel s 14, 14' said partially erected flexible bag hati fg
secured about its periphery to said front,

'\4

recting a

fl exi ble bag conprising at |east one substantially won\;gu

separated fromremai nder of said end panel
bag further having an open bottom 8f§.

Fig. 3
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The conposite package may then be conpleted by the steps of~Qyserting one
‘or nmore unit packages into the partially erected bag thro gﬁzp’» open
bottom end, and securing said bottom panel in a closed pgsiMNd 3
said flexible bag.” Alternatively, in the enbodi ment descfi}

this nmay be done by preform ng a paper w apper in the pe
described, partially erecting a flexible bag and pl aci™
the bag by inserting it through the open bottomend. A stask
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packages (20), wherein each of said unit packages (20)
one of said conpressed flexible articles (21), each of

(20) is maintained in its conpressed condition by a pap
whi ch
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conprisses at |east four sides, at |east two opposing sides of which are

"di sposed parallel to the direction of conpression of said fl ble articles
(21), characterised in that said unit packages (20) are surr
covering (19) nade froma filmof therngplastic material, saifd pack

ng in
filmof therneptlastbecadwangagrious by atdmpinad cessh to mlhstiai duedr2) tof NQy
conpressed ar¢édwdr@ng(21) contained within said film and a c r ondi ng
openi ng neans in said paper w apping (12) which enables said
(12) to be broken open, or partlﬁ open, and allows said fle
(21) to be reRtRRKI PRESAES HayepadREgrsqdLhe problens of-rathodsi®Ff accor
to claiml whpaskawingi Gleeiise watepials (b2prdenstsimintain a high
level of compression.

US 3 327 449, published on June 27th, 1967, relates to a
method of compressing and packing insulating batts in a
pPaper wrapping. The invention aims to provide a high level
of compression to the batts, and to maintain it through the
packing process. It does not disclose a paper wrapping in
combination with a plastic outer covering.

US 5 022 216, published on June 11th, 1991, relates to a
method and apparatus for filling a flexible bag with
compressed articles. The bag may be comprised of “polymeric
films, papers, nonwovens, or a laminate comprising two or
more of such materials, thereby decreasing the severity of
the disposal problem from an environmental standpoint both
with respect to the amount of packaging material required
and the disposability/degradability of the particular bag
material selected", (Column 2, lines 50-56). It does not

teach the combination of paper and plastic packaging
materials.

EP-A-0413122 corresponding to the preamble of claim 1, published
February 20th, 1991, relates to a band-type package with a
plurality of flat, flexible articles made of web-like material
- resting in layers against one another and pressed.in a
compressed manner against one another. The package is formed by
two package halves which wrap around the compressed layers like
a clasp whose arms overlap and are firmly interconnected. This

results in a high packaging capacity and improved strength.

It has now been recognised that the prior art still leaves
problems of optimisation of a packaging system
(optimisation from the point of view of both weight and
cost of packaging per number of articles packed).
Furthermore, the packaging systems of the prior art still
leave the problem of cost effective package that can be
both made from recycled materials, and which can be readily
recycled again after use. It has been common practice to
print designs or decoration on to plastic coverings despite

wjwia4g



_of a four-sided sleeve. 3. A package (10) according to any
precedi ng cl ai ns wherein said paper wapping (12) of each of
packages (20) has an inner surface and an outer surface, and T
paper having a weight per unit area of 4from 40 grans per squdre anre~boﬁmg
125 grans peheSfakt &hiR! ERis dmakes £t PACIEGR1E16) ranendi Bgch he

previ ous cl d paper wrapping (12) of each of
packages (Zg}ggtw@qg 9 %§§$a material having a tensile stren of at

4 kN per neihe, péserit) iavbRESODINast Yaémtidieal thet €iis\@ProbeR ¢dian

times its O 0LBgked LROLY aOSIHITRGSHAE Grdtdrnlle JBLALNG dpbRCLAON-
package (caused by the compression of the flexible
articles) from the external “stresses™ upon the packaging

| east

{caused by environmental influences such as water,
humidity, dust etc:). The claimed invention proposes a
solution of using a paper wrapping to resist the internal
stresses in one or more sub-units, and a thin plastic film
to resist these external “stresses".

The present invention has further identified the importance of

comprising a continuous line of weakness defining an opening in
the film of thermoplastic material and a corresponding opening

means in the paper wrapping in order to gain quick and easy

access to the unit packages.

It is also an aim of the invention to improve the ease of
recycling of the packaging material. This is achieved by
using a transparent plastic film and printed paper wrapper.
This is an improvement over printed plastic films of the
prior art because printed paper can be more easily de-inked
prior to recycling than printed plastic films.

It is a further aim of the invention to provide a package
which can be easily carried and opened by the consumer.

Summary of the Invention

A package for compressed flexible articles comprising one or more unit
packages, wherein each of said unit paékages comprises more than one
of said compressed flexible articles, each of said unit packages is
maintained in its compressed condition by a paper wrapping which
comprises at least four sides, at least two opposing sides of which
are disposed parallel to the direction of compression of said flexible
articles, characterized in that said unit packages are surrounded by a
covering made from a film of thermoplastic material, said package
comprising a continuous line of weakness defining an opening in said
£film of thermoplastic material to allow access to the units of
compressed articles contained within said £ilm; and a correspondinq
opening means in said paper wrapping which enables said pPaper wrapping

to be broken open, or partly open,and allows said flexible articles to
be removed from said package.



outer layer of said package (10), said package (10) conpri sijng
panel (13) and a back panel (15) connected to one anot her by
pair of opposed end panels (14, 14'), said package having A"
secured about its periphery to said frony (13), back (15)
panel s, said package (10) further having an open bottom end

(c|2 g)segf t galggnghgrtge§a5%pg@ctk%q:e )it fdn | £dndeiba Seb# Hakinaaghaaes

ress
a package is provided &8s defined in claim 9.

Brief Description Of the Drawings

The invention will be described hereinafter with reference
to the following drawings:

Figure 1 shows a perspedtive view composite package which
comprises a unit package retained within a wrapping sleeve;

Figure 2 shows a unit package of compressed flexible
articles. The flegxible articles illustrated have been
folded and packed in a "head-to-head" configuration, i.e.

with all of the folded edges on the same side of the unit
package;

Figure 3 shows an alternative type of unit package of
compressed flexible articles. The flexible articles
illustrated have been folded and packed in a "head-to-tail"
configuration, i.e. with the folded edges alternately at
opposite sides of the unit package;

Figure 4 shows another alternative type of unit package of
compresséd flexible articles in which the cogpressed unit
package is retained within a pair of wrapﬁing sleeves;

Figure 5 shows a schematic representation of alternative
embodiments of a wrapping sleeve. Figure 5a shows a
wrapping sleeve which comprises two paper sheets which are
fixed or bonded together at two overlapping portions.
Figure 5b shows a wrapping sleeve comprising one paper

sheet which is fixed or bonded to itself at one overlapping
portion.



-flexible articles (21)..6. A package (10) according to clai
sai'd covering (19) nade froma filmof thernoplastic materi al

conprises a handle (16) and said openi ng neans conprising at |
substantially continuous |ine of weakngss (17) of said end pangl
defining a predeterm ned portion of sald end panel (14) to be
from remaj nder er.eqf kage Ol i cl
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may be either pi nt.ed or printed, or a conbination of these, or
trgnspareﬁﬁiel%éyg%gln to expand.
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Packaging processes

According to another aspect of the invention, there is
provided a method for assembling the package.

In general, the composite package'may be assembled by
carrying out the following operations :
af compressing one or more stacks of flexible articles
11;
b) forming one or more wrappings 12;
c) forming a covering 19; and
d) combining the compressed stacks, wrappings and
covering obtained from these operations in any

appropriate manner or order to form a finished composite
package.

In an embodiment not forming part of the invention

steps a) and b) are carried out as follows. A stack of
flexible articles is compressed between two opposing plates
or belts of a compression apparatus, a preformed wrapping
sleeve is made according to the method described
previously, said wrapping sleeve being positioned adjacent
to or around the compression apparatus, and the compressed
stack is transferred from the compression apparatus
directly into the preformed wrapping sleeve.

In the embodiment according to the invention the
paper wrapping may be preformed and fixed inside the outer

plastic covering. In this embodiment the compressed stack
is transferred directly from the compression apparatus into
the preassembled paper wrapping and plastic covering. This



8. ‘A package (10) according to claim7 conprising one or
paper w appings (12) which are printed on-the outer surface a
conprising said outer covering (19) nade fromtransparent th
film 18 9. A nmet hod of nmaki ng a package (10) of conpr¢
articles (21) according to any of the previous clains, said

conprising the operations of: a) cotfiressi ng one or nore [stacks (24)
said flexible articles (21);

embodiment results in only a single padking operation to

pack the stack of compréssed articles into the composite
package.

However, in both of the previously described embodiments

part of the initial compression of the articles is lost in
the insertion process due to the clearance required within
the perimeter of the wrapping during the insertion process.

A packing process not forming part of the present invention
employs the method described in US 3 327 449 to carry out steps
a) and b). According to this method, an apparatus (shown in
figure 1 of US 3 327 449) includes a slanted bed or table
for supporting and positioning a stack of flexible articles
between a stationary compression member and a.moveable
compression member. A paper supply means is used to supply
a paper sheet over the members when they are moved
together. Above the paper is a pair of receiving members
which hold the compressed flexible articles and paper when
moved upwardly by the compression members. In this
position, edges of the paper are adhered together to
complete the package. When the next package is partially
wrapped and moved upwardly, it automatically pushes a
completed package from the receiving members. The apparatus
used ié'described in more detail between column 2, line 53,
and column 5, line 47 of US 3 327 449.

This technique results in the flexible articles retaining
all of the compression applied by the compression
apparatus, which means that either a smaller (more
compressed) package is achieved, or, alternatively less
initial compression of the flexible articles is needed to

achieve a given amount of compression in the finished
package.



.b) ‘pre-form ng one or nore of said paper wappings (12);

covering (19);

said covering (1 9); e) inserting said conpressed sta
into said preassenbl ed paper wapping (12) and said coyerf

What is claimed is:

c)

d) pl aci ng sai d -pre-forned:paper w appi
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A package (10) for compressed flexible articles (21) comprising one or more
unit packages (20), wherein each of said unit packages (20) comprises more
than one of said compressed flexible articles (21), each of said unit packages
(20) is maintained in its compressed condition by a paper wrapping (12) which
comprises at least four sides, at least two opposing sides of which are
disposed parallel to the direction of combression of said flexible articles (21),
characterised in that said unit packages (20) are surrounded by a covering (19)
made from a film of thermoplastic material, said package (10) comprising a
continuous line of weakness (17) defining an opening in said film of
thermoplastic material to allow access to the units (20) of compressed articles
(21) contained within said film; and a corresponding opening means in said
paper wrapping (12) which enables said paper wrapping (12) to be broken
open, or partly open, and allows said flexible articles (21) to be removed from
said package (10).

A package (10) according to claim 1 wherein said paper wrapping (12) consists
of a four-sided sleeve.

A package (10) according to any of the preceding claims wherein said paper
wrapping (12) of each of said unit packages (20) has an inner surface and an
outer surface, and is formed from paper having a weight per unit area of from
40 grams per square metre to 125 grams per square mefre.

A package (10) according to any of the previous claims wherein said paper
wrapping (12) of each of said unit packages (20) is made from a material
having a tensile strength of at least 4 kN per metre, and an extensibility (at
rupture) of not more than 1.04 times its original length, when measured in the
machine direction.

AR O 0
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A package (10) according to any of the previous claims in which said covering
(19) made from a film of thermoplastic material forms the outer layer of said
package (10), said package (10) comprising a front panel (13) and a back
panel (15) connected to one another by means of a pair of - opposed end
panels (14, 14"), said package having a top panel (18) secured about its
periphery to said front (13), back (15) and end (14, 14') panels, said package
(10) further having an open bottom end which can be closed to complete said
package (10) when filled with said unit packages (20) of said compressed
flexible articles (21). '

A package (10) according to claim § in which said covering (19) made from a
film of thermoplastic material further comprises a handle (16) and said opening
means comprising at least one substantially continuous line of weakness (17)
of said end panel (14) defining a predetermined portion of said end panel (14)
to be separated from remainder thereof.

A package (10) according to claim 5 wherein said covering (19) made from a
film of thermoplastic material is chosen from low density polyethylene (LDPE),
high density polyethylene (HDPE) , polypropylene, polyester or combinations,
or laminates of these; and which may be either pigmented or printed, or a
combination of these, or transparent.

A package (10) according to claim 7 comprising one or more of said paper
wrappings (12) which are printed on the outer surface and further comprising
said outer covering (19) made from transparent thermoplastic film.

U R
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A method of making a package (10) of compressed flexible articles (21)

according to any of the previous claims, said method comprising the operations

of:

a)
b)
c)
d)

e)

compressing one or more stacks (24) of said flexible articles (21);
pre-forming one or more of said paper wrappings (12);

forming a covering (19);

placing said pre-formed paper wrapping directly inside said covering
(19); )

inserting said compressed stack (24) directly into said preassembled
paper wrapping (12) and said covering (19).
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