
1 SLEEVED STACKS FOR COMPACT PACKAGING OF FLEXIBLE ARTICLES Background of
the Invention 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.    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
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 able 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, like
different types of plastic film, paper, 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    3 could be
advantageously combined with a plastic outer 



covering. Other patents have addressed the problems of methods of packaging
flexible materials 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 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
4 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". 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 packages
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 film; and a corresponding opening
means in said paper wrapping which enables said paper wrapping to be broken
open, or partly open and allows said flexible articles to be removed from
said package.    5 In another aspect of the invention a method for making
such a package is provided as 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 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 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
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 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.    6
Detailed Description of the Invention 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 Articles 



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 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 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.    7 Paper 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 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 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 kN/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.    8 The most preferred material of construction 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
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 5b). 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 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 securing 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.  



In one embodiment of the invention the paper 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 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 



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 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, preferably, 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. 



10 The plastic covering may be made out of any polymeric 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 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 sufficient to
resist the forces exerted by the compressed, flexible articles. Hence,
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 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 covering
at a point adjacent to the opening means in order    to tear the covering
open. In particular, the opening means disclosed 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 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 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 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 also 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
square 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 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 covering 19 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    13 means to
allow the removal of the diapers 11. The ov 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 : a)
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    14 embodiment results in only a
single packing operation to pack the stack of compressed 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 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.    15 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 wrapper inside
the bag by inserting 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.    16 What is claimed is: 1.    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 compression 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). 2.    A package (10) according
to claim 1 wherein said paper wrapping (12) consists 



of a four-sided sleeve. 3.    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 metre. 4.    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.  



17 5.    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). 6.    A package (10) according to claim 5 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. 7.    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. 



8.    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.    18 9.    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)    compressing one or more stacks (24) of
said flexible articles (21); 



b)    pre-forming one or more of said paper wrappings (12); c)   forming a
covering (19); d)    placing said pre-formed paper wrapping directly inside
said covering (1 9); e)   inserting said compressed stack (24) directly
into said preassembled paper wrapping (12) and said covering (19).    






