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(57) Abstract: A compressed hollow coreless roll of
absorbent paper sheet produced by way of providing
a roll of absorbent paper sheet by winding the sheet
about a forming core member having a diameter in
the range of 30 mm to 50 mm; removing the form-
ing core member such that there is provided a hol-
low coreless roll of absorbent paper sheet with an
axial cavity having a diameter in the range of 30 mm
to 50 mm and compressing the hollow coreless roll
such that the axial cavity is substantially collapsed.
The compressed hollow coreless rolls are readily re-
formed into cylindrical shape. Space saving pack-
ages of the rolls are overwrapped with tubular poly-

mer film to provide a flexible reconfigurable pack-
age of a series of individually encased rolls. Volume
reductions of about 10 to about 20%, about 14% to
about 20%, 30%, 40% and more as compared with
conventional products are realized.
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COMPRESSED HOLLOW CORELESS RE-FORMAEBLE ROLL PRODUCTS

Cross Reference To Related Apoplication

This application 18 based on U.S. Provisional Patent Application No. §2/080,822, filed

November 17, 2014, which s incorporated by reference in is entirety.

Technical Field

The present invention relates to roll products and, in & preferred embodiment, to
compressed and hollow coreless rolls of absorbent paper products such as tissue and
toweling, commonly referred (0 as tissue, in flexible packaging that enables the manufactorer
o ship a larger usable area of tissue in a given volume while enabling the end user 1o store
tissue i nooks and cramues that might not be suitable for tissue packaged in conventional

configurations,

Background

Transportation costs add sabstantially to the cost of absorbent paper products sold for
consumer use as the volume of these products is such that when the entive allowable space in
a trailer or container 18 filled with product, the weight is typically far less than the load
carrving capacity of the trailer or container. Prime contributors to the excessive volume of
these products are the central void which is typically around 40 mum or so and alse to a lesser
extent the generally cylindrical external shape of the overall product. In practice, when an
array of absorbent products 18 packaged n g polyethylene overwrap, the exteriors of the roll
are flattened o some extent, increasing the packabiliy of the array of rolls over that which
would be predicted based solely on the uncompressed roll diameter. 1 seems that consumers
do ot find such volls objectionable, most likely doe to substantial recovery of the cylindrical
shape resulting fromm the resilient pature of absorbent paper products. However, efforis {0
chiminate the excess volume contributed by the hollow center void have been less successful
in consurner markets, as rolls that have been compressed sufficiently to eliminate the hollow
center space apparently do not recover their overall oylindrical shape sufficiently to satisfy

consumers’ assthetic demands.
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it is known 10 compress rolled goods to reduce volume which is advantageous for
transporiation and storage. There is disclosed, for example, in United States Patent No.
864,875 1 Lace, a method and apparatus for baling cotton in sheet form. The method
includes haling the ootton arcvnd a mandrel, removing the mandrel, followed by compressing
the annular bale so formed. So also, United Siates Patent No. 3,837,226 w0 Le Van et af,
discloses a method of packaging batts of textile fibers, including: () wrapping the initial batt
oo a rigid core to form a ovhindrical structure; (b} encasing the strocture with a bag of an air
impervious material and removing the core; {¢) evacuating air from the bag to coniract the
structure and to increase the intial batt density; and then {d) wrapping the contracied
structure with a wrapper of sufficient tensile sirength to mainiain substantially the contracted

staie,

United States Patent No. 3,480,060 to Blythe shows a system for dispensing wipers
which includes a bi~directionally compressed hollow coreless roll of wipers configored for

center-feed dispensing.

Bath tissue is sometimes produced in bollow coreless roll form, typically with a very
small axial central cavity {see United States Patent No. 4,487,378 1o Kobavashi) to minimize
volume, or with a larger central cavity when the tissue roll is configured for center-feed
dispensing. See Untied States Patent Mo, 5,849,357 (o dnderssen. Such products have not
been popular with consumers who prefer rolled bath tissue with a relatively large core, cuter
rodt-foed for home use where the product is mounted about a spindle. Typically bath tissue
rolls are provided with a core having a diameter of 40 mum o1 so consisting of a paperboard
tube which adds cost, weight and volume 1o the product. Production efficiency deficits are
also associated with tissue having a large core which are ofien formed on center wind
equipment operating at lower winding speeds than surface winders ofien employed 1o

prodace hollow coreless products.

United States Patent No. 4,888,167 to Dearwester discloses compressed rolls of
absorbent sheet with conventional paperboard tubular cores. It has been found that this type

of product often does not recover well from cornpression; as re-shaping to eylindrical roll
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form can be quite difficalt, possibly due, in part, to the difficulty of removing oreases from

the paperboard core after it has been flattened.

Linited States Patent No, 7,992,818 1o Maddalent relates to a technique for forming rolls
of tissue baving a large central opening on high speed winders without the expense of a board
tube, Rather by providing a discontinuity or low friction interface between adiscent layers in the
wound roll, it becomes possible 1o remove 3 central plug or small diameter rol of dssue Iocated
interiorly to the discontinuity or low friction interface after the roll has been formed. The central
plog i 8 product osable in its own right after removal from the larger roll, particularly where a

small, easily carried arcund supply of tissue is desirable as in 3 lady’s purse for example.

Summmary of Invention

There is provided 1o accordance with the invention compressed bollow coreless rolls
of absorbent paper sheet having a substantially collapsed central axial cavity. Prior to use,
the voll is re-formed into cylindrical shape and subsequently wounted about a spindle for
dispensing. OUptionally, a tubular dispensing core with a diameter simaller than the original
cavity hefore collapse is provided which may be jnserted into the hollow coreless roll afier &t
is re-formed into cylindrical shape and prior to dispensing. Such a core cap suitably be 2-
50% smaller, preferably 10-30% smaller, more preferably 13 (0 40% smaller than the original
cavity before collapse and is preferably re-usable, although single use or several use adaptors

are employable as well.

A particularly significant aspect of the invention is the reduced volurne of a package
as compared with a package of conventional rolls of cored product with the same weight and
sheet count. Yolume redoctions of sbout 10 to about 20%, about 14% to about 20%, 30%,
40% and more are realized while delivering the same guality and quantity of product without
IBCUITIng excessive acsthetic objections. In one particularly popular format, we have found
that we can increase the amount of tissue (rolls of specified widih and length) which can be
Inaded into a 96” wide trailer having a length of 608" and a beight of 1047 can be increased
by over 35% by use of compressed hollow coreless re~-formable roll prodocts of the present

invention as compared o conventional cylindrical cored products,

Lok
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The central cavity of the hollow corsless roll, prior 0 compression of the roll, is
typically cylindrical with a diameter in the range of 25-73 nun. The invention is superior to
core-in compressed products in terms of reduced weight and in terms of re-formability of the

central cavity as will be appreciated from the discussion provided hereinafter.

In contrast io conventional hollow coreless products with smaH central axial cavities,
the invention product has a relatively large contrad cavity and the product is much more
compressibie, making available the benefits in terims of volume reduction and product shape,
Conventional hollow coreless products are also difficult to re-shape afler compression to a

stable “round” shape.

Muoreover, the present invention makes i possible 10 oVercoms Consumer nogatives
associated with producing desirable combinations of sheet count and ealiper without needing
to achieve specific roll diarpster requirements. Current rolled products have desired roll
diameters for specific characterizations like “Regular Roll”, “Large Roll”, Big Roll”, "Glant
Roll”, Mega Roll”, “Super Roll”, “Double Roll” and similar other size related descriptions,
As shest counts are reduced, it becomes more and more difficult to achisve the desived roli
diameter, whether by increasing base sheet caliper, finished product caliper (ie., through
more emboss, higher basis weight, high bulk forming), or through winding the roll in a way

that rosulis in a large diameter, but low overall fiber weight, roll,

By compressing 2 hollow coreless roll, the need to balance the shest count, forming,
caliper, embossing, and roll winding process w0 achieve the desired roll diameter is
ehiminated, as compressed rolls will not have the same roll diameter requirements as
conpventional rolled product. This will result in more cost effective papermaking and
converting processing of the base sheet and finished product, as well as more efficient

trapsporiation of these compressed rolls.

The present invention also provides for multiple packaging options for a plurality of
rolls. Packages of multiple rolls in accordance with the invention reguire less storage space
and can be configured to {it into spaces not suitable for conventional products; making it

passible to better utilize available storage areas in the home or in a business establishment,
4
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Sigmficantly, the tissue rolls in the compressed configurations also adapt well to imited
storage and display spaces found in retail environments. Savings in transportation coste can

be of immense importance commercially.

Int one particularly attractive embodiment, cach roll of compressed absorbent paper
product may be wrapped in a polyethylene film formed from a tube Aattened and heat sealed
between rolls so that each roll is ensconced in its own separate sub package while a Hoear
areay of wrapped rolls may be manipulated like a string of sausages 1o adapt to storage in
oddly sized or configured spaces that may be available. In many cases, it will be convenient
i provide two heat sealed regions separated by one hne of weakness in the portion of the
tube between adjacent rolls so that the rolls may be sasily separated from the linear array
while remaining individually sealed from the environment, Preferably the distance between
at least some of adjacent rolls will be af least substantially equal to the transverse dimension
{width} of the compressed roll o make it convenient to dispose the rolls in serpentine

configurations.

In some ersbodiments, each individualized roll will bear g transverse circumferential
band to stabilize the compression. Such a band may comprise paper, a similar nonwoven or a
polymeric flm. In most cases it will be expedient 1o secure the transverse band by
interposing pressurs sensitive adbesive between overlapping ends thereot. In other cases,
particularty where the hollow compressed rolls are packaged in a long polymeric tube as
described above, that packaging will itself be sufficient to retain the rolls in the compressed

configuration.

In some cases, it may be expedient to cornpress the rolls using opposed pistons. In

other cases, the rolls may be compressed by forcing them through a suitably shaped chute.

St further features and advantages will become apparent from the discussion which

follows,



i

15

23

WO 2016/081429 PCT/US2015/061030

Brief Descrinton of Drawings

The inveniion is described 1o detail below with reference 1o the drawings wherein like

mumerals designate shmilar parts.

Figure 14 is a photograph showing a compressed hollow coreless roll of bath tissue

of the invention,

Figure 1B is 2 photograph showing a compressed roll of bath tissue with a

paperboard core prepared by the same method of compression as the roll of Figare 14,

Figure 24 illustrates a re-formed hollow coreless roll of bath tissue in accordance

with the invention.

Figure IB illustrates a re-formed roll of bath tissue with a paperboard core.

Figures 34, 38 and 3C are views in perspective of a re-usable core which may be

used for dispensing tissue from the roll of Figure 24,

Figure 4 illusirates a package which contains four rolls disposed in a 1 X 4 planar
array with the collapsed axial cavities of the compressed rolls arranged in paralie} and the

fonger sides of the compressed rolls arranged in facing relationship.

Figure 5 illustrates a package which contains four compressed rolls disposed ina 2 X

2 planar array with the collapsed axial cavities of the compressed rolls arranged in paraliel

Figure & illustrates a package which contains four compressed rolls, two of which are
disposed centrally with their collapsed axial cavities arranged in parallel between two other
outer rolls wherein the collapsed axial cavities of the outer rolls are arvanged perpendicolarly

with respect 1o the collapsed axial cavities of the centrally located corapressed rolls.

Figure 7 ilustrates a package which contains four compressed rolls disposed in a

stacked 2 X 2 array with the collapsed axial cavities of two pairs of stacked compressed rolls
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arranged coaxially and wherein the longer side of the compressed rolls arranged in facing

relationship to each other.

Figure 8 illusirates 2 package which contains four rolls disposed in a 1 X 4 array with

the collapsed axial cavities of the compressed rolls coaxially arvanged.

Figure 9 illustrates a package which contains four rolls disposed ina 1 X 4 array with
the collapsed anial cavities of the compressed rolls arranged in parallel and wherein the

shorter sides of the cornpressed rolls are arranged'in facing relationship,

Figures 184 through 318G are schematic diagrams which iliustrate volume savings of
the invention products as compared with uncompressed prodoct having a paperboard tubular
core packaged in a 2 X 2 planar array. It can be appreciated that savings in volume extend
over a wide variety of configurations from single rolls up to over-wrapped pre-packaged store
displays holding hundreds of rolls of tssue in any of a variety of sobpacks on a single pallet
that can be sumply positioned on the retail foor and sold individually after removal of the

CGVEFWIAD.

Figures 114 through 11D illustrate schematically how a hollow roll of tissue, having
its core previously removed, may be uniaxially compressed using opposed pistons producing
an eliiptical void wherein the long walls of the cllipse are nearly planar and parallel to each other,

preferably touching, or nearly so, along most of their length,

Figure 12 is a schematic Hustration of a four pack of hollow compressed tssue rolls
encased in g hollow polymeric tube which bas been heat sealed between the hollow
compressed rolls o form a flexible pack which can be disposed in 3 very large nomber of

configurations.

Figure 13 is another schematic iHustration of a four pack of hollow compressed tissue

rolls encased in a hollow polymeric tube which has been disposed in another configuration.

wd
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Figure 14 15 another schematic Hustration of how thyee four packs of hollow
compressed tissue rolls encased in a hollow polymeric twhe may be disposed in an overall

configuration formdng a twelve pack.

Figure 15 is another schematic iHlusiration of how six four packs of hollow
compressed tissue rolls encased 1o a bollow polymeric tube may be disposed in an overall

configuration forming a twenty-four pack.

Figure 16 is a schematic illnstration of how twelve hollow compressed rolls of tissue
may be disposed in a single elongated polymeric tube 10 form a flexible package which can
be configared in a large number of postures. The length of the portions of the hollow
polymeric tube between adjacent rolls has been exaggerated to more clearly show the heat
sealed regions and lines of weakness formed in that portion of hollow polymeric tube

between rolls.

Figure 17 is another schematic iHhustration of how thres four packs of hollow
compressed tissue rolls encased in a hollow polymeric tube may be disposed in an overall

configuration forming a twelve pack.

Figure I8 is another schematic flustration of how six four packs of hollow
compressed tissue rolls encased in 3 hollow polymeric tube may be disposed in another

overall configuration forming a twenty-four pack,

Figures 194 through 19¥F schematically lustrate an expandable spindle subtable for
use in a home tissue dispenser which may be inserted into the cavity of hollow compressed

tissue rolls to urge thew into a mwore rovnded shape,

Figuves 204 through 20D schematically lustrate the interior workings of an
gxpandable spindle suitable for use in 2 home tissue dspenser which may be inserted into the

cavity of hollow compressed bath tissue rolls to urge them into a more rounded shape.
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Figures 114 through 210 schematically tHusirate a packing scheme in which poly-
wrapped 12 packs of compressed bath tissue are palletized without cartons vielding a

particelarty efficient truckioad of tissue.

Figares 22A through Z2IE schematically illustrate 3 packing schems in which poly-
wrapped 30 packs of compressed bath tissue are packed 3 1o a carton and palletized viclding a

particularly efficient truckioad of tissus.

Figures 234 through I3H schematically illustrate a variety of configurations of

poly-wrapped bath tissue rolls particularly suitable for e-commerce,

Figures 244 through 24U schematically illustrate a Prior Art packing scheme in
which poly-wrapped 24 roll packs of cored nn-compressed kitchen roll towehing are

palletized in cartons.

Figures 254 through 25E schematically illustrate a packing scheme in which poly-
wrapped 6 roll packs of un-cored compressed kuichen roll towel are palletized in cantons

vielding another particularly efficient truckload of tssue.
Figures 26A through 26D schematically itlustrate a packing scheme in which poly-
wrapped 6 roll packs of un-cored compressed kitchen roll towel are palletized in cantons

vielding another particularly efficient truckload of tissue.

Detailed Rescription

The invention is described in detadl below in connection with the various Figures for
purposes of illustration, enly. The invention s defined in the gppended claims. Torminology
used throughout the specification and claims herein are given thelr ordinary meanings as

supplemented nmediately below.

When we refer to the axial cavity of the product as “substantially collapsed”, the
reference is to a Hattened form as shown tn Figure 1A, Preferably, the gap between

opposing sides of the cavity in the substantially collapsed configuration is less than 23 mm,
Q
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preferably less than 10 mun, more preferably less than Smm and still more preferably less
than Iirun on average. In g preferred embodiment, opposing sides of the collapsed cavity arg
in oontact over a major portion of their area, preferably over at least about 80%, more
preferably over at least about 70%, even more preferably over at least about 803%, and most
preferably af least about 30%, when rolls are in the compressed state in which they are

shipped.

“Tissue” rolls or similar terminology refers to cellulosic fiber tssue products, while
“bath tissue” rolls must be fHoshable and are typically manufactured without a substaniial
amount of permanent wel strength resin; as opposed (o paper toweling, or kitchen roll towel,
which has a substantial amount of wet sirength resin. Moreover, the most preferred bath
tissue 15 predominantty (over 50% dry weight) composed of hardwood fiber such as
eucalyptus fiber, although many grades, particularly comunercial and economy grades, have
gver increasing recycled content of uncertain origin. Bath tissue generally has a basis weight
of anywhere from & to 35 Ibs per 3000 square foot rearm, with 2 and 3 ply products typically
having a basis weight of from 20 to 35 Ibs per 3000 sqnare foof ream. Details and various
properties of bath tissue are presenied i United States Patent No. 8,287 288 to Huss ef 4l
As mentioned previously, similar savings and advantages are also realizable with kitchen roll
wwel as well as any absorbent paper product sold in roll form. Preferably, the invention is
employed with respect © absorbent papers in which the sheets are not spoiled or defaced by
the compression process. Accordingly, the invention can be emploved with bath tissue,

kitchen roll towel, other paper toweling formats, or even napkin stock.

In the varicus packaging configurations hereinafter described and shown in the
drawings, relative orientation of the compressed rolls in the package is specified, in part, by
reference to a central axis of the collapsed axial cavities of the compressed rolls which
corresponds to the axis of the forming core member upon which the sheet is wound during
manufacture andfor converting. Relative orientation is also sometimes specified by reference

to either a longer or shorter sides of the compressed rolls.

Referring to Figure 1A, there is shown s compressed hollow coreless roll 1 of
absorbent paper shest produced by way of providing a rol} of absorbent paper shest by
10
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winding the sheet about a forming core member having a digmeter in the range of 25 mm o
50 mm; removing the forming core mernber such that there is provided a hollow coreless roll
of absorbent paper sheet with an axial cavity having a diameter in the range of 25 mm to 30
nun and compressing the bollow coreless roll such that the axial cavity is substantially
collapsed, When we refer to g “hollow” compressed roll, we are referring (o a roll of tssue
from which either a conventional cylindrical board stock twbe has been removed or a roll of
tissue from which the central portion of the rollf has been removed leaving a hollow cavity
therethrough, Mote the absence of any hollow cylindrical board stock core in central cavity

12 of the compressed hollow coreless roll 1 of Figurs 14,

Prior 1o compression, central plugs are preferably removed from substantially hollow
coregless rolls using the procedures such as those described in United States Patent No.
7,992 818 1o Maddaleni, Aug. 9, 3011 (ncorporated herein by reference). Subseguent to core
removal, hollow coreless roll 8 may be compressed by action of opposed pistons 78, 72 bearing
against lateral surfaces of the rolls as tustrated in Figures 114 through 11D, resclting in
compressed hollow coreless roll 18, Alternatively, a single piston bearing against a roll

restrained by a fixed wall may be used,

Typically, the plug removed has a diameter of from about 15 mm o 45 mm such that
the axial cavity of the roll has a disrseter of from 15 mun 1o 45 mm prior 1o compression of
the roll, and in some embodiments the forning core member has a dameter of from abowt
375 mun o 42,5 mum such that the axial cavity of the roll bas a diameter of from 37.5 mm t©

42.5 mm prior to compression of the il

The forming core member may be a wbular paperboard core or any other suitable
collapsible core member, but the forming core is preferably removed prior to completion of
toll compression 1o order to facilitate both compression and re-forming as will be appreciated
from the Figurses. In some cases, initial compression of the roll while still retaining the core
may facilitate removal of the core, particalarly if the roll is formed around a conventional
paperboard core rather than being formed directly on a mandre! or on a collapsible mandrel.
In the cases in which the product of the present invention 18 formed from a substantially
hollow coreless rodl, it will generally be preferable 1o remove the ceniral plug from the roll

il
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prior o compression therenf. However, advantageousty there is no necessity to remove the

central plug prior (o sawing of ndividual rolls prior to the log saw.

In Figare 14, compressed hollow coreless roll 18 maintains a flattened shape having:
a substantially collapsed central cavity 12, a pair of longer sides 314 which may be relatively
fiattened and may have a contral portion which approaches being generally planar; a pair of
shorter sides 16, which, at least after initial compression, are more rounded and may even
approach being generally semi-cylindrical. The compressed hollow coreless roll 18 is
characterized largely by a thickness 18 measured from the perpendicular longer sides 14
through the central axis 28 of the substantially collapsed central cavity 12 which corresponds

1 the central axis of the forming core member about which the absorbent sheet was wound.

There is shown in Figure 1B compressed roll 38 of bath tissue which was compressed
with twbular forming core 32 remaining in place, otherwise following the same procedure as
was used to compress hollow coreless roll 18, It is seen in Figure 1B that compressed roll 38
does pot maintain a flattened shape nearly as well as compressed hollow coreless roll 18 and
that forming core 32 appears creased around its Iateral edges, especially at edge 34 and 36.
On the other hand, compressed hollow coreless roll 38 maintains a flatter shape which is
much more desirable in terms of volume reduction, and package consistency, package

compressibility, and residual foree the roll might exert upon a package after wrapping.

in Figures 2A and 2B there is shown the rolls of Figures 1A and 1B, respectively,
after ve-forming by simple application of hand pressure, principally on the shorter sides of the
rolis, It can be seen that comypwessed hollow coreless roll 18 recovers a much more
cylindrical shape than compressed roll 38, which presents a far more irrcgular shape largely
occasioned by the easily visible resistance of forming core 32 to re-shaping. H desired by the
consumer, cavity 12z may be further re-shaped by hand prior to mounting on a spindle for
dispensing or a by dispensing core, such as re-useable core 44 shown in Figures 34 though

3C, which may be mserted prior (o mounting the roll on a spindle.

I Figures 3A though 3C, re-usable core 48 is 2 tubular core of 2 length, L,

covresponding o the length of the bath tissue roll, preferably slightly longer, and has g
| 12
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diameter, B, which is typically smaller thap the diameter of the forming core member about
which compressed hollow corsless roll 18 was originally formed. Tn this regard, the forming
core member about which compressed hollow corsless roll 18 was originally formed may be
a paperboard core (such as forming core 32, Figure 2B) which may have a digroeter of about
1.6 inches {41mm}, while the diameter, I}, of re-useable core 48 may be in the range of from
i to 1.25 inches {or about 23-40mur). The forming core may be tubular, cylindrical or other
suitable shape, in which case “diameter” refers to the maximmn lateral dimension of the
forming core member. AS is conventional, re-usable core 44 is placed around a spindle or rod
having spring loaded retractable end pleces 42 1o enable re-usable core 48 with a roll of tissue
about i 0 be mounted in conventional bolders. Bxpandable spindies adapted to urge the
central cavity toward 2 more oylndrical shape such as that shown in Figures 19A through
18K may be used particularly by homemakers concerned about the assthetic appearance of

the product in the roll bolder.

The compressed products of the invention have significantly less volume than
corresponding products provided with a core and may be packaged in various individoally
wrapped sub packaged configurations, preferably overwrapped with a polymeric film
effective to maintain the compressed roll in a substantially collapsed configuration, as shown
in Figure 14, While any conveniont polymeric film having sufficient strength may be used,
preferably the Glm may be a polyethylene or polypropylene film, if so desired. The invention
is particularly suitable for bath tissue and kitchen roll towel rolls from which the central plug

has been removed.

A hollow coreless tissue roll of the present invention suitably has a dismeter of from
shout 80 mumn to 230 mm prior to compression, and a thickness after compression such that
after its axial cavily is substantially collapsed, it has a thickness of no more than about 0%,
preferably no more than about 83%, preferably no more than abowt 80%, preferably no more
than about 70% and more preferably no more than about 60%, still more preferably no more
than about 35% of the diameter of the roll prior to compression and still more preferably, a
thickness after compression of no more than about 50% of the diameter of the roll prior o
compression. A particelarly preferred hollow coreless tissue roll has a diameter of from

about 100 mm to 230 mm prior to compression and a thickness after compression such that
i3
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its axial cavity is substantially coliapsed to no more than about 80% of the dlameter of the
roli prior to compression. The tissue, whether kitchen roll towel or bath tissue, may be 2-ply

or 3-ply prodoct or, if a suitable high-bulk forming method is used even single ply.

The products of the invention are typically provided in a package containing 2
pherality of the compressed hollow coreless rolls which are overwrapped with a polymeric
film, wherein the polymernic film is effective to maintain the axial cavities of the plurality of
hollow coreless rolls in the substantially collapsed configuration. Optionally, the package
contains a re-usable tubular dispensing core such as re-usable core 48 which has a dlameter
smaller than the forming core member upon which the roll was wound. Re-usable core 48
may have a diameter of from 28mum 1o 32mun, or from 2 {0 30% less than the axial cavity,
and may, if 5o desired, be perfumed, or may be manufactured from a water-dispersible
material. In some ennbodiments, the tubular dispeusing core is colored with a pigrent or dig,
wherein the pigroent or dye is of a color selected from red, vellow, blue, green, cyan,

magenta and combinations thereof, or white if pigmented with Ti0,.

Packages of product in acoordance with the invention, consisting of rolls of absorbent
sheet pverwrapped with a polymeric film, occupy much less space than corresponding
conventional cored products and also have less weight due to the absence of a core. Weight
benefiis are of anywhere from 3 1o 15% or sven 23%, over conventional products, saving
transportation costs. The benefits with respect to decreased occupied volume are much more
draumatic ranging anywhere from 25 0 453%, as can be appreciated from Figures 4 through
1686,

The product of the invention provides dramatic volume reductions in comparison with
conventional 2 X 2 package dimensions of 24x12x20. This can be appreciated from the
variety of packaging arrangements having drastically differeat package dimensions ilustrated

in Figares 1{A through 18G.

Figure 4 illustrates a package 58 which contains four compressed hollow coreless
rolis 16 disposed in a 1 X 4 planar array with collapsed axial central cavities 12 of
compressed hollow coreless roll 1 arranged in parallel and the longer sides of the

14
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compressed rolls arranged in facing relationship. The rolls are overwrapped with polymer
film 82, ¥ can be appreciated from Figere 10A that this configuration provides a volume

savings of 42% with respect {0 a conventional four roll package.

Figure § illustrates a package 54 which contains four compressed bollow corcless
rolls 18 disposed in a2 2 X 2 planar array with the collapsed axial central cavities 12 of the
compressed rolls arranged in parallel, The rolls are overwrapped with polymer film 82,
Figure 188 demonstrates that this configuration provides a volume savings of 37% with

respect to 2 conventional four roll package.

Figure 6 ilustrates a package 86 which contains four compressed rolls, two of which
23 are dispused centrally with their collapsed axial cavities (not visible) arranged in parallel
between two outer rolls 21, wherein the collapsed axial central cavities 12 of the outer rolls
21 are arranged perpendicularly with respect to the collapsed axial cavities of the centrally
located compressed rolls 23, The rolls are overwrapped with polymer film 52, A similar
arrangement is shown in Figure 180 wherein # can be seen the package configuration
mrovides a volume savings of 32% as compared with a conventionally packaged four roll

cnsemble.

Figure 7 sllustraies a package 87 which contains four compressed hollow coreless
rolls 38 disposed in a stacked 2 X 2 array with the collapsed axial central cavities 12 of two
pairs of stacked compressed hollow coreless rolls 18 arranged coaxially and wherein the
ionger side 14 of the compressed hollow corsless rolls 1 arranged in facing relationship to
gach other. The rolls are overwrapped with polymer film 82, It is seen in Figure 18D that
this package also provides a volume savings of 32% as compared with conventionally

packaged product.

Figure 8 illustrates a package 58 which contains four compressed hollow coreless
rolls 14 disposed ina 1 X 4 arvay with the collapsed axial central cavities 12 of the
compressed hollow coreless rolls 18 coaxially arranged. The rolls are overwrapped with
polymer fibm 82, B can be scen in Figure 18K that this package likewise provides a 32%
volume savings compared with conventionally packaged rolls.

15
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Figure % illusirates a package 5% which contains four compressed hollow coreless
rolls 34 disposed in a 1 X 4 array with collapsed axial central cavities 12 of the compressed
hollow coreless rolls 18 aranged in paralle] and wherein shorter sides 16 of compressed
hollow corcless rolis B8 are arvanged in facing relationship. The rolls are overwrapped with
polymer {ibn 32, Here, the voluroe savings is 34% compared with conventional packaging as

demonstrated in Figure 106F,

Still yet another package configuration is shown in Figure iz whereina 32X 2
stacked array of compressed rolls with collapsed axial cavities of two pairs of stacked rolls
arvanged coaxially and the shorier sides of the compressed rolls are arvanged in facing

relationship 0 cach other. Here, again, a 34% volume savings is realized.

Figure 12 illustrates four compressed hollow coreless rolis $ encased in a hollow
polvmernic tube 83 in which cach compressed hollow coreless roll 18 is arrayed side-by-side
with the other compressed hollow coreless rolls 18 in a serpentine fashion which sllows the
user 10 rearrange the four rolls 1o it in 3 convenient storage spot while retaining the sealed
character of the package encasing each individual compressed hollow coreless roll 16
Polymeric tube 53 is heat-sealed just before and just after each compressed hollow coreless
roll 186 as indicated by heat sealed regions 84 Thus if there are four compressed hollow
coreless rolls 38 in 3 particular polymeric tube 33, cight heat sealed regions 88 will be
present. In addition a number of lines of weakness 82 are provided so that each individoal
compressed hollow coreless roll 38 may be removed from the package while retaining iis
sealed character. Thus each individual compressed hollow coreless roll 18 of tissue has
disposed one heat seal region 88 at each ond of polymeric tube 83, Ap individual rolf may be
removed from the package by tearing along line of weakness 82, It can be seen that the four
compressed hollow coreless rolls 18 can be easily arranged in 2 2 x 2 configuration or with
all four compressed hollow coreless rolls 18 aligoed in a straight line. Conveniently, larger
packages can be easily manufactured using four rolf packs as building blocks as described

herginafier with the assernblages of four roll packs overwrapped by a polyethylene film,
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Figure 13 illustrates a simtlar four roll package 87 comprising four compressed
hollow coreless rolls 1 in a serpentine polyvmeric tube 33, However, heat seal regions 88 are
provided only between the interior two compressed hollow coreless rolls 18 of tissue,
altowing for a material savings between the first and second and also between the third and
fourth volls in the tube wherein only a Boe of weakness 82 is interposed. This package may
be preferred for retail establishments in the case of four packs as the configuration is
relatively stable on the shelf as compared 1o a stacked four pack in which two rolls of tissue
are placed above two other rolis of tissue. For manufaciuring convenience, constant spacing

hetween rolls may be preferred.

Figure 14 illustrates how a tissue twelve pack of compressed hollow coreless rolls 18
may be easily formed comprising three fours packs as illustrated in Figore 12, In this case
the polymeric overwraps ars not shown, Figure 18 is a twenty-four pack of compressed

hollow coreless rolls 16, made up simtlarly.

Figure 16 illustrates how a very long serpentine pack comprising a total of twelve
rofls can be assembled. The length of polymeric tube 83 between each compressed hollow
coreless roll 14 is exaggerated (o more clearly tllustrate how two heat sealed regions 88 and
line of weakness 82 are provided betwesn each roll and its neighbor so that a single roll can
be rernoved while maintaining the sealed character and protection from dint and
contamination provided to each other roll in the serpentine pack. In wost cases, a polymeric
overwrap (not shown) would be provided over the assemblage to stabilize the package for

dispiay on a store shelf.

Figure 17 illustraies another tissue twelve pack of compressed hollow coreless rolls
1% which can be assembled cither by stacking four three packs side-by-side or by stacking
three of the four packs ilustrated in Figure 12 on top of each other. Similarly Figure 18
illustrates a tissue twenty-four pack of compressed hollow coreless roll 38 which can be

casily assembled from two of the twelve packs of Figure 17,

Figures 194 through 19F and 2084 through 20D illustrate an expandable spindle
which may be used with the hollow compressed tissae rolls of the present Invention o restore
17
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the compressed tissue roll to 2 generally cylindrical configuration. In the spindles,
frustoconical surfaces BE are mounted upon shatts 86 which are urged apart by spring 84.
Leaf segments 98 having mating frustoconical surfaces 93 formed therein sre forced
outwardly when the two shafts 86 are forced together to insert the tissue roll thereabout into a

conventional holder,

Figures 21 A& through 21€ Hlustrate one particularty advantageous method of packing
compressed hollow coreless re-formable roll products of the present invention on paliets 200
of poly-wrap 12 pack tissue ensembles (poly pack) 202, Each poly pack cnsemble 202 has 4
columns 204 of rolls 206 in 2 2 x 2 array of 3 rolls 286 with each roll 206 Iving oo Us Jonger
side 208 as shown in Figare 214 with 2 other similarly oriented rolls 286 in the same
colomn 284, Poly packs 282 are palletized a5 shown in Figure 21B and fitted into standard
iratler 219 as shown in Figure 21, Axis 212 of each roll 286 in poly pack 287 is paraliel to
axis 212 of every other roll 286 in poly pack 382 and axis 212 of cach roll 286 is collinear
with axis 212 of one other roll 286, Poly-packs 282 are palletized in 12 lavers 214 wherein
each layer 214 comprises 2 rows 218 of 6 poly packs 202 with long side 218 of sach poly
pack 282 being parallel to shorter axis 222 of pallet 288 and 2 rows 211 of 4 poly packs 282
wherein long side 218 of each poly pack 302 is parallel to long axis 236 of pallet 200 and
wherein each layer 214 is arraved simifarly but rotated 180° relative to layers 214
immediately above and below it. Pallet 208 with 12 layers 214 of poly wrapped tissue packs
{poly pack} 282 is shrink-wrapped in another layer {not iHustrated) of polyethyiene, desirably
of a sufficiently heavier gauge polyethylene © provide for a paliet having dimensional
siability and sufficient durability 1o survive commercial fransporiation practices. In Figures
in this application, where dimensions appear alongside a figure, it is 10 be understood that
those are linear dimensions in inches. When the trailer is loaded, ¥ will often be convenient
o turn two of the pallets 288t with their long directions parallel o the length of the trailer,
Although this is 0ot reguired 10 oblain the benefits of the invention, it can help restrict

longitndinal movement of pallets Z86.

Table 1 sets forth the relevant parameters concerning the shipping efficiency of this
configuration. It is considered particularly significany that the cubic efficiency of this
packaging configuration is almost 85%.
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Table |
536t Tratler 63001 D1L.OxI1 Q.0
Bottle (OD) | Shipper (OD) §§i§§§ Vehicle Load
L 6.000 1n F2.000 in 48.00 in 60800 in
Wil 2750 in R.000 in 40,00 in 86.01n
Hu 4 (00 in 8.250 in 104.00 in 04,0 in
Net: (.00 oz 4.00 b .00 1 .00 b
{3rs: 0.00 oz .45 1b 15333 b 4600.00 1b
Cube: SERISin” (0.458 §t 115,556 f7 3512.888
Width Vet Height Vert
Botile: 12 288G 6400
Shipper: 240 7200
Unit Loads: 3¢
Area Bfficiency: 10000 % 100,00 % 89.67%
Cubic Bfficiency: 78.51 % 98 00 % 84.78%
Cases per layen 20 7200
UL per layer 38
Layersfoad: 12 i
Pattern 2x3x3 interlock Interdock
Density {gricch Q0158 L0150

Figures 1A through 22K illustrate a packaging configuration in which pallets 308

carry cartons 301 in lavers 314, in which each carton 381 contains 3 poly wrap packs 382 of

30 compressed hollow coreless re~formable rolls 386 of the present fnvention, Bach poly

wrap pack 302 comprises 1§ columns 384 of rolls 386 in a 5 x 3 array of 2 rolls 386 with

tong side 388 of each roll 306 aligned with the 3 deep dimension of the array. Bach cormugate
carton 301 contains 3 poly wrap packs 382 in a vertical array with axis 32 of each roll 386
being vertical. Each Jayer 354 comprises 4 cartons 381 in a 2 x 2 array with long side 318 of
each carton being normal (o long axis 326 of paliet 38 and 2 cartons 381 having long side
348 parallel to long axis 336 of pallet 308, these 2 cartons 381 being spaced apart from each
other, each having one long side 318 generally coplanar with exterior short sides 327 of 4
cartons M in the same layer 314 therewith as well as coplanar with exterior short sides 337
of 4 cartons 341 in a layer 314 immediately thereabove or therebelow, When the trailer is
Ioaded, it will often be convenient to turn two of the paliets 38 with their long directions
parvallel to the length of the wailer. Although this is not required to obtain the benefits of the

invention, it can help restrict longitndinal movement of paliets 388,
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Table 2 sets forth the relevant parameters concerning the shipping efficiency of this
configuration. It is considered particularly significant that the cubic efficiency of this

packaging configuration is again almost 85%.

Recent years have seen retail marketing move from “brick-and-mortar siores” to e-
commerce with more and more products becoming available on-line for shipment direct to
the customer’s home or office every day. In the past e-commerce was largely Hmited to
small, compact relatively high value Bems; bot as this channel of commeree is developed,
merchandisers have found ways 1o economically offer more and more products. Towel and
tissue products however present unosual difficulties for o-commerce in that their volume ©
cost ratio is rather lower than the more conventional products. We have found that these
compressed hollow coreless re-formable roll prodocts provided much more atiractive product
for e-commerce due 10 their greatly redoced volume. Tables 3 and 4 sot forth configarations
of products which are particularly suitable for e-commerce illustrating the reduction in

volume for each configuration tabulated.

For e-comimerce applications, it is particularly important to have electronically
soriable unit size package to controd cost of handling. Gne particularly comumon unit size
package 1s 187 x 147 1 87, Table 3 sets forth the length, widith and height for a number of
product configurations which are well-suited for this size. B should be noted that each
configuration provides a volume savings of gt least 22% while the 3 roll by 7 roll by 2 roli
configuration using regular length rolls provides a savings of 28%. In Table 3, the “Roll
Orientation” columm refers to Figures 234 through 23H, the figures illustrating how sach
roll i arraved relative to the others. In Tables 3 and 4, a double roll has twice the length of a
regular roll while a giant or jumbo roll has a length which is 2.2 or 2.3 times that of a single

roll, respectively.

Table 4 sets forth a number of other product configurations for kitchen roll el {(paper
iowel} which are also suitable for use in this unit size package. It is particularly important to
note that most of these configorations provide a savings of over 30% in volume compared to

conventional kitchen roll towel.
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Table 3 presents the possible savings and efficiency of wailer volume utilization
achievable with other product configurations of compressed hollow coreless re-formable roll

products of the present invention,
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Table 3
Coreless Compressed Quilted Northern Ultra Plush® Doable Roll Truck Load Efficiencies
Pack Number of Secondary Mumber of ins:f;z::?;am
Configuration Rolis per Pack Packaging | Rolls per Truck | [ )
Uncompressed
Brick -2 x 3 roll in " 4 packs , Uncompressed
12 ) $2,208 )
two layers e CAse Wi COre
Brick-2x3rollin i3 4 packs 69,120 i
two layers DET Case
T de il 7 alre
Bmk on Side-~2x 9 4 packs 71,280 15
3 roll in two layers per case
Brick -2 x 3 soilin 2 none 77,760 25
two lavers
Brick on Side - 2% 12 pone 86,400 39
3 roll in two lavers
Br?ck -3x5 rc?iis 30 - $4.000 Uncomgpressed
in two layers w/ core
Brick - 3 % 5 rolls 30 none 64,300 2
in two lavers
PR :
Brick -2 x 5 rolis 30 none 79,200 a7
in three layers
ik L % e T .
Bigck 3x§ r(?iis 30 3 packs 54,000 |8 ma{npmswd
in two layers DEF CASE wi core
BE‘?CK -3x5 r?iis a0 3 packs 64,800 %0
in two layers DET S0
Table &
Coreless Compressed Big Roll Truck Load Efficiencies
Ren v
Fack Number of Secondary Number of Eﬁs::;:z?i@m
Configuration Holls per Pack | Packaging | Rolls per Truck o
Current
5o »-“"A'S > - nacks nes .
B;u& 2x 3 r;:fi% a 4 packs per 17,280 current
in one layer®? Case
sl v 3 3 T nacks & i
Bn.s;k 2% 3 rolls & 2 packs per 20,160 -
in one laver case
Eim:k on Side - 2 X 8 2 packs per 272,680 23
3 roll in one laver case

**nroduct with core, non-compressed
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Figures 24A through 24€ Hlustrate g prior art packaging configuration in which
pallets 488 carry cartons 487 in layers €14, in which each carton 461 contains 4 poly wrap
packs 482 of conventional uncompressed kitchen roll tows! products 486, Fach poly wrap
pack 482 comprises 6 rolls 486 11 2 2 x 3 wray. Bach carton 481 contains 4 poly wrap packs
442 in a borizontal array with axis 452 of each roll 406 being vertical. Hach laver 414
comprises 6 cartons 401 in a 3 1 2 array with long side 418 of cach canton being normal to
fong axis 426 of paller 460,

Figures 184 through 258 iHustrate a packaging configuration in which palicis 580
carry cartons 5 in lavers 534, in which each carton 581 contains 2 poly wrap packs 882 of
& compressed hollow coreless re-formable roll kitchen roll towel products (rolls) 586 of the
present invention. Each poly wrap pack 382 comprises 3columns S84 of rolls 886 inadx 2
array of rolls 586 with long side 388 of cach roll 306 aligned with the 3 deep dimension of
the array. Bach carton 388 contains 2 poly wrap packs 382 {n a vertical array with axis 812 of
each roll 586 being horizontal. Bach laver 514 comprises 9 cartons 381 in 2 3 x 3 columnar
array with & cartons 58F having long side 518 of each carton being parallel (o long axis 528
of pallet 508 cccupying the §,1; 2.8 1,25 3.2: 2,3 and 3,3 positions of the array and 3 cartons
E81 baving long side 318 perpendicalar to long axis of pallet 588, these 3 cartons 581
oecupying the 1,3; 2,2 and 3,3 positions of the arfay, Figure 25 illustrates the
nomenclature for the array. The same benefits can be obtained when 6 cartons 381 baving
fong side 518 of cach carton being paraliel to long axis 526 of pallet 5388 occupy the §,2; 1,3;
3,2: 3,1; 2,2 and 2,3 positions, which can be referred to a5 left handed and the first
conformation can be referred o as right handed. In each case, it will be noted that thers will
be two voids 311 1o each Javer. Further, left-handed and right-handed lavers can be
intermixed or alternated without any loss of the benefits. When the trailer is loaded, it will
often be convenient (o turmn two pallets 3081 with their long directions paraliel to the length of
the trailer. Although this is not required (o obtain the benefits of the invention, it can help

restrict lengitudinad movement of pallets 506,

Figures 26A through 261 illustrate a packaging configuration in which pallets 666
carry cartons 681 in lavers 614, in which cach carton 8§81 contains 2 poly wrap packs 682 of

¢ compressed hollow coreless re-formable roll products (rolls) 686 of the present invention.
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Each poly wrap pack 682 comprises 6 rolls 686 in a 3 22 array with long side 888 of each roll
886 aligned with the 3 deep dirnension of the array. Each carton 681 contains 2 poly wrap
packs 682 1o g side by side array with axis 612 of each roll 666 being vertical. Bach laver 614
comprises 7 cartons 681 in an array with 3 cartons 68% in line having long side 618 by long
side 618 with cach long side 818 also being parallel o long axis 626 of pallet 688, two pair of
cartons 881 having long side 618 thereof normal (o long axis 626 of pallet 608, with a long
side 18 of one carton 881 of each pair abutting interior short sides 827 of said 3 cartons 681
in line, interior short sides 827 of these 2 pairs of cartons 681 being spaced apart from sach
other, and, the other carion 641 of each pair having oue long side 618 facing outwardly from
said layer of cartons 681, When the tratler is loaded, it will often be convenient to turn two
pallets 688t with their long divections parallel to the length of the tratler. Although this is not
required 9 obiain the benefits of the invention, i can help restrict longitudinal movement of

pallets 604,

in view of the foregoing discussion, relevant knowledge in the art and references
discussed above in connection with the Background and Detailed Bescription, the disclosures
of which are all incorporated herein by reference, further description is deemed unnecessary.
In addition, it should be understond that aspecis of the invention and portions of various
embodiments may be combined or interchanged either in whole or in part, Furthermore,
thase of ordinary skill in the art will appreciate that the foregoing description is by way of

exarmple only, and 18 sot intended to lmit the invention.
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WHAT IS CLAIMED I5:

A compressed bollow coreless roll of absorbent paper sheet produced by way of
providing a roll of absorbent paper sheet by winding the sheet about a forming core
member having a diameter in the vange of 30 mw to 75 nun; removing the forming core
member such that there is provided 3 hollow coreless roll of absorbent paper shest with
an axial cavity having a diameter in the range of 30 mm to 75 om and compressing the

hotlow coreless roll such that the axial cavily is substantially collapsed.

The compressed hollow coreless roll of absorbent paper sheet according to Claim 1,
wherein the forming core member has a diameter of from about 35 mm to 50 mm such
that the axial cavity of the roll has s diameter of from 35 mm o 50 mm prior t©

compression of the rofl.

'The compressed hollow coreless rolf of absorbent paper sheet according to Claim 1,
wherein the forming core member has a diameter of from about 37.5 mm t0 42.5 mm

such that the axial cavity of the roll has a diameter of from 37.5 mm 10 42.5 mum prior (o

- cornpression of the roll,

The compressed hollow coreless roll of absorbent paper sheet according to Claim 1,

wherein the forming core member is a tubular paperboard core.

‘The compressed hollow coreless voll of absorbent paper sheet according to Claim |,
wherein the compressed hollow coreless roll is overwrapped with a polymeric film in
order t0 maintain the compressed hollow coreless roll in the substantially collapsed

configuration.

‘The compressed hollow coreless roll of absorbent paper shest according to Claim |,
wherein the hollow coreless tssue roll has g diameter of from about 80 mm o 230 mm
prior to compression, and a thickness after compression such that its axdal cavity is
substantially collapsed, of no more than about 60 % of the diameter of the rolf prior o
COMpPression.

30
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7. The compressed hollow coreless roll of absorbent paper sheet according to Claim 1,
wherein the hollow coreless tissue roll has a diameter of from about 80 mum 0 230 mm
prior to cornpression, and a thickness after compression such that its axial cavity is

5 substantially collapsed, of no more than about 30% of the diameter of the roll prior to

COMPIession.

sl

The compressed hollow coreless roll of absorbent paper shest according to Claim 1,
wherein the hollow coreless tssue roll bas a diameter of from about 100 mm to 200 mm
18 prior o compression and a thickness after compression such that its axial cavity is
substantially collapsed of no more than about 80% of the diameter of the roll prior to

COMpPression.

9. A package containing a plurality of the compressed hollow coreless rolls according to
i5 Claim 1, which are overwrapped with a polymeric film, wherein the polymeric film is
effective 1o mantain the axial cavities of the plurality of hollow corcless rolls in the

substantially collapsed configuration.

14, The package according to Claim 9, wherein the package contains a re-usable tubular
20 dispensing core which has a diareter smualler than the forming core member upon which

the roll was wound.

11. The package according to Claim 10, wherein the twhular dispensing core has g diameter

of from 25mm (o 32mm.

25
12. A method of making and packaging a compressed hollow coreless rolf of absorbent paper
sheet comprising:
providing a roll of absorbent paper sheet by winding the sheet about a
3¢ forming core member having a diameter in the rangs of 30 mm to 30 muwy;
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removing the forming core member such that there 1s provided a hollow
coreless roll of absorbent paper sheet with an axial cavity having a diameter in

the range of 30 mm to 50 mun;

compressing the hollow corsless roll such that the axial cavity is

substantially collapsed; and

packaging the compressed hollow coreless roll so that the axial cavity of
the compressed hollow coreless roll is maintained in the substantially

collapsed configuration.

The method according to Claim 12, wherein the forming core member has a diameter of
from about 33 nmun to 45 mm such that the axial cavity of the roll has a diameter of from

35 mm to 45 num prior o compression of the roll

The method according to Claim 12, whersin the forming core member has a diameter of
from about 37.5 men 10 42.5 mun such that the axal cavity of the roll has a diameter of

from 37.5 mim 1o 42.5 mm prior to compression of the roll.

. The method according to Claim 12, wherein the forming core member is 4 tubular

paperboard core.

The method according to Claum 12, wherein the compressed hollow coreless roll is
overwrapped with a polymeric film in order to maintain the compressed hollow coreless

roll in the substantially collapsed configuration.,

The method according to Claim 12, wherein the hollow coreless tissue roll has a diameter
of frorn about 80 mm to 130 mm prior (0 compression, and a thickness, after compression
such that ifs axial cavity is substantially collapsed, of no more than about 60% of the

diameter of the roll prior to compression.
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The method according to Claim 12, wherein the hollow coreless tissoe roll has a diameter
of from about 8C mm to 130 nun prior to compression, and a thickness, after compression
such that its axial cavity is substantially collapsed, of no mwore than about 50% of the

diameter of the roll prior to compression.

The method according 1o Claim 12, wherein the bollow coreless tssue roll has & diameter
of from about 100 mm to 130 mm prior (o compression and a thickness, after
compression such that its axial cavity is substamtially collapsed, of no more than about

&60% of the dlameter of the roll prior (0 compression.

. The method according to Claim 12, wherein a plurality of the compressed hollow coreless

rodls are overwrapped with a polymeric film to form a package of the phlurality of rolls,
wherein the polymerie flm is effective 1o maintain the axial cavitios of the plurality of

hollow coreless rolls in the substantially collapsed configuration.

The method according to Claim 28, wherein the package contains a re-usable tubular
dispensing core which has a diameter smaller than the forming core member upon which

the roll was wound.

The method according to Claim 21, wherein the bular dispensing cove has a diameter of

from 25mum 1o 32mm.

A method of delivering absorbent paper sheets comprising:

providing a roll of absorbent paper sheet by winding the sheet about a

forming core mermber having s diameter 1o the range of 30 mm to 50 moyw;

remnoving the forming core mernber such that there 1s provided a hollow
coreless roll of absorbent paper sheet with an axial cavity having a diametsr in

the range of 30 mm to 30 mmy;
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compressing the hollow coreless roll such that the wdal cavity s

substantially collapsed;

packaging the compressed hollow coreless roll so that the axial cavity of
the compressed hollow coreless roll is maintained in the substaniially

collapsed configuration;

re-forming the compressed roll by expanding the substantially collapsed

axial cavity;
mounting the re-formed compressed roll about a spindle; and
dispensing absorbent sheet from the outer periphery of the re-formed roll.
The method according to Claim 23, further comprising inserting a tubular dispensing cors
into the reformed hollow coreless roll prior (o mounting the roll about the spindle wherein

the tubular dispensing core has g diameter smaller than the core member ypon which the

roll was wound..

. The method according o Claim 24, wherein the tubular dispensing core has a diameter of

from 28mum to 32num.

. The method according to Claim 23, wherein the forming core member has a diameter of

from about 35 mm to 43 mm such that the axial cavity of the core has a diameter of from

35 nun o0 45 mm prior o compression of the roll.

. The method according o Claim 23, wherein the forming core member has a diameter of

from about 37.5 mm t0 42.5 mrn such that the axial cavity of the core has a diameter of

from 37.5 mm 0 42.5 mm prior {o compression of the roll.

. The method according to Claum 23, wherein the forming core member 15 a tubular

paperboard core.
34
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The method according o Claim I3, wherein the hollow coreless tissue roll has g diameter
of from about 80 mun to 150 mm prior 1o compression, and a thickness, after compression
such that its axial cavity is substantially collapsed, of no more than about 80% of the

diameter of the rolf prior o compression.

. The method according to Claim 23, wherein the hollow coreless tissue roll has a diameter
=

of from about 80 mun to 150 mm prior o compression, and a thickness, after compression
such that its axial cavity 1s substantially collapsed, of no more than about 30% of the

diameter of the rolf prior o compression.

. The method according io Claim 23, wherein the hollow coreless tissue roll has 2 Hameter

of from about 100 mun to 130 mm prior to compression and a thickness after compression
such that its axial cavity is substantially collapsed of no more than abowt 60% of the

diameter of the roll prior o compression.

. A method of making and packaging a compressed hollow coreless roll of absorbent tissue

comprising:

providing a roll of absorbent paper sheet by surface winding tissue to form
a first coreless cyvlindrical roll of tissue having a dizmeter in the range of 33
mun 1o 30 mmg providing a ship interface aboot the first corcless ovlindrical
roll of tissue, surface winding tissue over the first coreless cylindrical roll 1o
provide a tissee roll having a diaroeter of betwoen about 80 to 230 mm around

said inferface that promotes mutsal sliding

removing a first coreless cylindrical roll of tissue having a diameter in the
range of 30 mun to 50 mim such that there is provided a hollow coreless rol of
absorbent paper sheet with an axial cavity baving a Giameter in the range of 30

mm o 30 num;

35
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compressing the hollow coreless roll such that the axial cavity is

substantially collapsed; and

packaging the compressed hollow coreless roll in a polymeric film so that
the axzial cavity of the compressed hollow coreless roll is maintained in the

substantially collapsed configuration,

. The method according to Claim 32, wherein the first coreless cylindrical roll of tissue has

a diameter of frow about 35 mun to 45 mm such that the axial cavity of the roll has &

diameter of from 33 mun 10 45 mm prior o compression of the roll,

The method according to Claim 32, wherein the first coreless cylindrical roll of tissus has
a digroeter of from about 37.5 mum (0 42.5 mm such that the axial cavity of the roll has &

diameter of from 37.5 mim to 42.5 nun prior to compression of the roll.

The method according to Claumn 32, wherein first coreless cylindrical roll of tissue
cornprises tissue substantially identical 1o the tissue in the tissue roll having a diameter of

hetween about 83 to 230 mm wound around said interface that promotes mutnal shding.

. The method according to Claum 32, wherein the compressed hollow coreless roll is

overwrapped with a polymeric film in order 1o maintain the compressed hollow corsless

roll in the substantially collapsed configuration.

. The method sccording o Claim 32, wherein the hollow coreless tissue roll has a diameter

of from about 80 mm to 230 mm prior to compression, and a thickness, after compression
such that its axial cavity is substantially collapsed, of no more than about 80 % of the

diameter of the roll prior o compression.

. The method according o Claum 32, whersin the hollow coreless tissue roll has a diameter

of from about 80 mum to 230 mm prior to compression, and a thickness, after compression
such that its axial cavity is substantially collapsed, of no more than about 60% of the

diameter of the roll prior 1o compression.
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The method according to Claim 32, wherein the hollow coreless tissue roll has a diameter
of from about 100 mm to 200 mm prior to compression and a thickness, after
compression such that its axial cavity is substantially collapsed, of no more than about

8% of the diameter of the roll prior o compression.

The method according to Claim 32, wherein a plurality of the compressed hollow coreless
rolls are overwrapped with a polymeric film o form a package of the pluradity of rolls,
wherein the polymeric ilm is effective to matntain the axial cavities of the plurality of

hollow coreless rolls in the substantially collapsed configuration.

A package of absorbent paper product comprising a plurality of compressed hollow
coreless rolls of absorbent paper having a length “L”, & width "w”, the width of each rol}
being substantially equal fo the widih of the web comprising said roll, and 2 maximum
transverse dimension “d” in the direction normal 0 the width and length of said
compressed hollow coreless roll, each said hollow coreless roll of absorbent paper
cornprising a web having a generally uniform width and being disposed in a first hollow
polymeric tube having a first end and a second end, the length of a portion of said first
hollow polymeric tube between at least one roll in said tube and another adjacent rolf
being a distance of at least about 4, at Jeast one line of weakness and gt least one sealed
region being formed in the portion of said tube betwesn said at least one roll and said

other adjacent roll

The package of claim 41 wherein in the portion of the first polymeric tube between said
one roll and the adjacent other roll is formed at least one additional sealed region and

wherein satd Hoe of weakness is formed between said sealed regions.

3. The package as in claim 41, wherein the volume of the package is at least 10% less than

the volume of a package of cored uncompressed rolls baving the same caliper, basis

weight, and total sheet area.

(7S]
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The package a8 in claim 41, wherein the volume of the package is at least 13% less than
the volume of a package of cored uncompressed rolls having the same caliper, basis

weight, and total sheet area.

The package a5 in claim 41, wherein the volume of the package is at least 20% less than
the volume of a package of cored uncompressed rolls having the same caliper, basis

weight, and total sheet area,

The package as in claim 41, wherein the volume of the package is at least 25% less than
the volume of g package of cored uncormpressed rolls having the same caliper, basis

weight, and fotal sheet area.

The package as in claim 41, wherein the volume of the package is at least 30% less than
the volume of g package of cored uncompressed rolls having the same caliper, basis

weight, and total sheet area.

The package as in claim 41, wherein the volurme of the package is at least 35% less than
the volume of a package of cored uncompressed rolls having the same caliper, basis

weight, and total sheet area.

The package as in claim 41, wherein the volurne of the package is at least 40% less than
the volume of a package of cored uncompressed rolls having the same caliper, basia

weight, and total shest area.

. The package of claim 41, wherein the volume of the package is at least 20% less than the

volume of a package of cored uncompressed rolls having the same caliper, basis weight,

and total sheet area.

. The package of claim 41, wherein the volume of the package is at lsast 30% less than the

volume of a package of cored ancompressed rolls having the same caliper, basis weight,

and totgl sheet area.
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52. A cormugated carton having a length of between 17 and 19 inches, a width between 13 and

13 inches and a beight between 7 and 9 inches, having packed therein a plurality of rolls
of compressed hollow coreless re-formable roll products, each said roll having & width of
substantially 4 inches, said rolls being arrayed in a configuration, chosen from the group

of configurations consisting of;

{a} 3 rolls by 7 rolls by 2 rolls of bath tissue having a caliper of from about 0.0635 1o about
{3.163 inches, wherein the volame of said arvay is at least 23% less than the volume of

a comparable cored roll of uncompressed tissus of the same caliper and lengih;

{b} 3 volls by 5 rolis by 2 rolls of bath tissue having a caliper of from about 0.063 to about
(.163 inches, wherein the volome of said array 15 gt least 20% less than the volume of

a comparable cored roll of uncompressed tissue of the same caliper and length; and

{c} 5 rolls by 2 rolis by 2 rolls of bath tissue having a caliper of from about 0.65 to sbout
(.163 inches, wherein the volume of said array is at least 20% less than the volume of

a comparable cored roll of uncompressed tissue of the same caliper and length,

. & corrugated carton having a length of between 17 and 19 inches, with the between 13

and 15 inches and a height between 7 and 9 inches, having packed therein a plurality of
rolls of compressed hollow coreless re-formable roll producs, each said roll having a
width of substantially 4 inches, said rolls being arraved in a configuration, chosen from

the group of configurations consisiing of!

(a2} 3 rolls by 3 rolls by 1 roll of kitchen roll towel having a caliper of from about 0.065 ©
about (.163 inches, wherein the volume of said array is at least 35% less than the
volume of g comparable cored roll of uncompressed toweling of the same caliper and

length;

(%) 3 rolis by 2 rolls by 1 roll of kitchen roll towed having a caliper of from about 0.065

gbout 0,165 inches, wherein the volume of said array is at least 30% less than the

38
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volume of a comparable cored roll of uncompressed toweling of the same caliper and

length; and

(o} 2 rolls by 2 rolls by 1 rell of kitchen roll towel baving a caliper of from about 0.863 to
about 4,163 inches, wherein the volume of said array is at least 30% less than the
volume of a comparable cored roll of uncompressed toweling of the same caliper and

length

{d} 5 rolls by 1 roll by 1 roll of kitchen roll towel having a caliper of from sbout 0.065 to
about (.163 inches, wherein the volume of said array is at least 30% less than the
volume of a comparable cored roll of uncompressed toweling of the same caliper and

length;

(o3 2 rolls by 2 rolls by 1 roll of kitchen roll towel having a caliper of from about 4.065 1o
about 165 inches, wherein the volume of said array is al least 15% less than the
volume of a cornparable cored roll of uncompressed toweling of the same caliper and

length; and

(3 4 rolis by 4 roll by I roll of kitchen roll towel having a caliper of from aboot $.083
abouwt 0.165  inches, wherein the volume of said array is at least 30% less than the
volume of a comparable cored roll of uncompressed toweling of the same caliper and

iength.

54. A pallet comprising a base baving a length of substantially 4% inches, a widih of
substantially 40 inches, bearing thereupon g plurality of poly wrap packs of 12 rolls of
compressed hollow coreless re-formable roll products ammaved ina 3 x 3 x 2
configuration, each of said poly wrap packs having 4 length of substantially 12 inches a
height of substantially 8 % inches and a width of substantially 8 inches, said poly wrap
packs being disposed in 12 layers, each said layer containing 20 poly wrap packs of
compressed hollow coreless re-formable roll products with 12 of said packs having their

long edge parallel to the 40 inch width of said pallet, 8 of said poly wrap packs having

443
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their long edge parallel 1o the 48 inch width of said pallet, said poly wrap packs being

retained on said pallet by an overwrap of polymeric film.

. & pallet comprising a base having a length of substantially 46 7/16 inches, a width of

substantially 36 5/8 inches, bearing thereupon a plurality of corrugate cartons, each carton
containing 3 poly wrap packs of 30 rolls of compressed hollow coreless re-formable roll
products arrayed in 2 3 x 3 x Z configuration, said cartons belng disposed in 4 layers, each
said layer containing 6 cartons with 2 of said cartons having their long edge parallel to the
46 7716 inch width of said pallet, 4 of said cartons having their long edge parallel 1o the
36 5/8 inch length of said pallet, cach of said poly wrap packs having a length of
substantially 18 inches, having a width of substaptially 13 % inches and a height of
substantially 8 inches, cach of said cartons having a width of substantially 13 34 inches a
fength of substantially 18 inches and a depth of substantially 24 inches, said cartons being

retained on said pallet by an overwrap of polymeric film,

A pallet comprising a base having a length of substantially 48 inches, a width of
substantially 41 inches, bearing thereupon a plurality of corrugate cartons, each carton
containing corrugate cartons in layers, each carton containing 2 poly wrap packs of &
compressed hollow coreless re-formable rolf kiichen roll towel products; cach poly wrap
pack cormnprising 3 columas of kitchen roll towels in 2 3 x 2 array of rolls with the long
side of each roll aligned with the 3 deep dimension of the array; cach corrugate carton
containing 2 poly wrap packs in a vertical array with the axis of each roll being
horizontal; each layer comprising 9 cartons in a 3 1 3 columnpar array with & carions
having a long side being parallel to said long axis of said pallet oconpying the 1,13 2,1
£,2; 3,2; 2,3 and 3,3 positions of the array and 3 cartons having a long side perpendicular
to said long axis of said pallet, these 3 cartons occupying the 1,35 2.2 and 3,1 positions of

the array.

A pallet comprising a base having a length of substantially 45 inches, a width of
substantially 40 inches, bearing thereupon a plurality of corrugate cartons, in layers, each
carton containing 2 poly wrap packs of & compressed hollow coreless re-formable kitchen

roll towel product; each poly wrap pack comprising & rolls in a 3 x2 array with a long
43
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side of each roll aligned with the 3 deep dimension of the array; each corrugate container
contairming 2 poly wrap packs in a side by side array with the axis of each roll being
vertical; each laver comprising7 cartons in an array with 3 cartons in lne having long
side by long side with sach long side also being paralie] to long axis of said pallet, two
pair of cartons having a long side thereof normal to said long axis of said pallet, with a
long side of one carton of each pair abutting interior short sides of said 3 cartons in line,
interior short sides of these 2 pairs of cartons being spaced apart from each other, and, the
other carton of each paiy baving one long side facing outwardly from said layer of

CATIDNS.
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