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wipe can all be adjusted for a variety of uses. and the versatility of such products has
contributed to the popularity of wipes in general.

Due to the variety of uses for sheet products such as wipes, they have taken
on numerous physical forms, and their dispensing mechanisms have likewise been
varied. There are a variety of dispensing mechanisms that involve containers and
some that do not. For example, rolls of dry paper towels and toilet paper do not
require containers because of their low moisture content. "Dry" sheet products often
include lotions or other additives and are not necessarily moisture free. Rather "dry"
sheet products are sheets with low moisture content that are generally dry to the
touch of an average consumer. Paper towels and toilet paper are generaily in the
form of rolled continuous sheets with perforations defining the individual leaves. A
consumer unrolls the number of leaves that he or she needs and tears them from the
roil along the perforations between leaves.

Often sheets are premoistened with lotions. cleansing agents or the like. A
popular method for dispensing moistened sheets, "wet wipes”, is a combination of
the perforated roll and the container dispenser. Ribbons of sheets are often
perforated, rolled, placed in a rigid container and then lotions and/or cleansing
agents are added. For dispensing, individual wet wipes are generally pulled through
a small aperture in the container and then torn along the perforations to remove the
sheet. Problems with such arrangements can arise as the dispensing aperture is
typically small to minimize evaporative loss of moisturizing agent from the products
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t wo- handed oper atipelidesghgindividual prepackaged wet wipes often handed out at restaurants or on
airplanes. These wet wipes are often folded and placed in individual moisture
resistant pouches, then lotion and/or a cleansing agent is added, and the bouch is
heat sealed. The consumer tears open the package 1o use the wipe, and then disposes
of both the pouch and the wipe. Typically, this is also a two-handed operation. and
there is considerable waste created in the form of the individual pouches, making
this method of packaging and dispensing undesirable as well. '

For generally dry sheets, a known manner of dispensing individual (i.e. pre-
cut, interfolded, non-perforated) sheets is through a dispensing container. The
dispensing container can be a box with a lid that is opened each time a sheet is
needed, it can be a box with a lid and an aperture that individual sheets are pulled
through, or it can be a combination of both a lid and an aperture. Generally dry
sheets dispensed through a box with an aperture are typically rectangular and
interfolded. Tissues and paper towels in restrooms are often dispensed in this
manner.

As currently practiced, dispensing an interfolded sheet involves pulling one
edge of an essentially rectangular sheet away from the dispenser. The interleaved
portion of the two sheets serves to pull the adjacent portion of the next sheet due to
the interfacial interaction of the two sheets at the overlap area. After the first sheet
has been completely pulled through the aperture the two interfolded sheets begin to
quickly separate. When the two sheets are completely separated, there should be a

~ sufficient amount of the second sheet extending outside of the dispensing aperture to
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Currently, sheets that are moist, thick and non-woven. can not be dispensed
by interieaving the sheets, as, due to the adhesion between sheets caused by the
presence of high levels of moisture, the force required to separate two sheets is so
great that multiple sheets are often dispensed with one pull (sometimes called
"chaining"). Therefore, the sheets are typicaily folded individually and stacked one
on top of the other and placed in a dispensing container. This dispensing method is
less than optimal because there is no convenient tail to grab when a sheet is needed.
generally resulting in a more difficult two-handed dispensing procedure.

U.S. Patent No. 5,332,118 to Muckenfuhs (the ‘118 patent), discloses a series
of designs for sheets that can be folded and used in an interleaved pop-up dispensing
mechanism without the dispensing difficuities discussed above. The entire
disclosure of the '118 patent is hereby incorporated herein by reference. An
improved sheet design and method for forming sheet products. as described in the
'118 patent, for use in pop-up dispensing applications is provided herein.

Methods for cutting continuous ribbons with variable edge geometries have
been described in a variety of references. For example, a continuous web can be cut
into continuous ribbons by pulling the web over a rotating drum and contacting the
web with a rotating blade. The blade can be stationary, which creates a ribbon with
straight edges parallel to the machine direction, or it can oscillate in a direction
perpendicular to the machine direction to create edges that are at least partially non-
parallel to the machine direction.



causing a second sheet to be dispensed along with the first sheet due to
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Clearly, prior devices separately teach specific folding means, but continuing
enhancement of sheet products for improved pop-up dispensing performance, as well
as a better method for economically and efficiently producing such products, has
been needed. There is a continuing need for improved sheet products and a method
of manufacturing sheets that can be used effectively in a pop-up dispensing system.
‘Further, there is a need for an improved process whereby ribbons can be. overlapped
accurately and consistently, folded and cut into sheets for use in a pop-up dispensing
system.

SUMMARY OF THE INVENTION

It is a primary object of this invention to manufacture an improved sheet for
use in an interleaved pop-up dispensing system.

It is a further object of this invention that sheet products for pop-up
dispensing applications can be more efficiently cut individually or continuously
from a wider continuous web of material. '

It is also an object of this invention to provide a no-waste alternative for
cutting the improved sheets of this invention from a larger continuous web.
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is a primary object of this invention to nmanufacture an inproved sheet for
use in an interleaved imop-mere dirsfered embodip@ntethere is provided a method of cutting
ribbons having a longitudinal axis between two opposing side edges and on one of
the side edges there is formed one or more knee-like protrusions. The opposing side
edge of the ribbon is essentially parallel to the longitudinal axis of the ribbon. The
knee-like protrusions of one ribbon are aligned with the essentially parallel side edge
of an adjoining ribbon. Ribbons aligned in this manner are then overlapped creating
an area of greatest overlap between the knee-like protrusions of one ribbon and the
essentially parallel edge of the adjoining ribbon. Each area of greatest overlap is
adjoined by an area of least overlap between adjoining ribbons. Multiple ribbons
overlapped in this manner form a continuous strata of ribbons which is then folded
into a continuous stack of interleaved ribbons. The continuous stack is cut in a
direction essentiaily normal to the longitudinal axis of the ribbons forming blocks of
interleaved individual sheets for use in a pop-up dispensing system.

Those processes discussed above can be accomplished in a continuous
manufacturing process where the ribbons are cut from a wider web of fabric. If
knee-like protrusions are cut into both edges of a ribbon, an unusable trim portion is
created on the edge of the fabric web. However, in the preferred embodiment, where
knee-like protrusions are cut into only one edge of the ribbon, waste can be
eliminated from the manufacturing process.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the present invention, it is believed that the same will be better
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FIG. 4 is another partial schematic plan view of a relatively wide web of
material being passed through a cutting station comprising a plurality of cutting
devices;

FIG. § is a partial schematic plan view of a travelling web passing through a
cutting station comprising a plurality of cutting devices, at least one cutting station
can be oscillated in a direction essentially perpendicular to the direction of travel of
the web whereby ribbons can be produced with no edge waste;

FIG. 6 is a partial plan view of four adjacent ribbons cut in a manner as
depicted in FIG §;

FIG. 7A. is also a partial plan view of four ribbons cut in a manner as
depicted in FIG §;

FIG. 7B. is a partial plan view of the four ribbons depicted in FIG. 7A after
they are transversely separated;

FIG. 7C. is a partial plan view of the four ribbons of FIG. 7B, after the
ribbons have been phased by flipping over alternating ribbons to reverse the position
of their respective side edges;
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The area of greatest overlap 14 between two knee-like protrusions 11 and 211 and
the adjoining area of least overlap 12 are created by first phasing the ribbons so that
the knee-like protrusions 11 and 211 of adjoining ribbons R32 and R33 align.
Ribbons (e.g. R32 and R33) are then overlapped creating the areas of greatest
overlap 14 and least overlap 12. A knee-like protrusion (e.g. 11) on a ribbon (e.g.
R32), is the portion of a side region (e.g. 40 and 41) of a ribbon (e.g. R32), that
extends furthest from, and in a direction away from, the longitudinal axis (e.g. L2) of
the ribbon. Overlapping multiple ribbons in this manner creates a continuous strata.
as partially depicted as FIG. 1. which can then be folded and cut along lines 13
which in this preferred embodiment intersect the approximate midpoint of each
knee-like protrusion (e.g. 11, 111, 211) on the side edge of each ribbon.

FIG. 2 illustrates three individual sheets (S1, S$2, and S3) made in accordance
with a preferred embodiment of this invention. The cutting, phasing and overlapping
of sheets manufactured in this manner are discussed in greater detail below.
Overlapping sheets manufactured in this manner creates the necessary areas of
greatest overlap 29 and areas of least overlap 28 between the side edge 16 that is
parallel to the longitudinal axis L13 and the side edge 17 that contains the knee-like
protrusion 20.

Sheet 81, FIG.2, is illustrated as preferably including a longitudinal axis L11
which is substantially parallel to the machine direction MD of a forming apparatus
as described herein during forming operations. Sheet S1 further comprises a pair of
first and second side edges, 417 and 416 respectfully, spaced transversely from one
another, and first and second side portions. 42 and 43 respectfully. Sheet S1 further



oscillated in a direction essentially perpendicular to the nmachine
direction of the web; FIG 4 is another partial schematic plan view of a
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oppositely deposed knee-like protrusion 111 to facilitate high speed processing, as

will be explained below. -

FIG. 3 depicts a traveling web 23 passing through a cutting station 21 which
hoilds a plurality of cutting devices 22. which can be oscillated in a direction
essentially perpendicular to the machine direction MD. The cutting devices 22 can
be water jets. lasers, knives or any other suitabie cutting devices. The cutting station
21 is preferably oscillated in a smooth, uninterrupted manner to produce curved,
wave-like, opposing side edges 27 on the final ribbons R1, R2, and R3. A knee-like
protrusion 26 is thereby formed on the edge of ribbon R3, which extends outwardly
from the longitudinal axis L21 of ribbon R3. Also depicted at 26 is the cavity
formed on the edge of the adjoining ribbon R2. A web 23 having side edges 25
which are essentially parallel to the machine direction MD. when cut as depicted as
in FI1G. 3, produces two trim pieces 24 which are essentially unusable waste as they
do not form usable ribbons similar to the interior ribbons (e.g. R1. R2, and R3) cut
from the web.

As can be appreciated, there are alternative methods for forming ribbons
from a Substantially continuous web of fabric. The web can be pulled over a
rotating drum which is contacted with a knife or rotating blade (not shown), where
the knife or rotating blade is oscillated in a direction essentially perpendicular to the
machine direction of the traveling web to form the desired ribbon edge geometry.
Likewise, rotating dies can be used (not shown), where the traveling web is pulled
over the rotating die and the ribbons are slit with the desired edge geometry by the
blades formed on the die. '

Muitiple ribbons can be formed from a single web of material. From a
manufacturing efficiency perspective, it is generally advantageous to use a relatively
wide based web of material from which a plurality of ribbons can be formed. It is



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring now to the drawi ngs in
detail, wherein like nunerals indicate the sane el enents throughout the
views, and wherein elenments having the sane final two digits (i.e., 12,
112, 212) indicate conparable elenents of various preferred enbodi nents,
FIG | illustrat rtions of three adjacent ribbons R31, 3
that have beeW ?f?tgghased and over!| apped i n accordance wtﬁﬁi’%@%lﬁg
i nvention. The area of greatest overlap 14 between two knee-like
protrusions 11 and 211 and the adjoining area of |east overlap 12 are

created by first pgamsiaig ptdﬂﬁallile tﬁaoaslc&mduhabbdrmeIfékﬁﬁdlﬂdﬁes&hqtréluﬁmpﬁnd%l
and 211 of adj oi nll(g}g({ Fﬁa% and R33 align. R bbons (e.g. R32 and R33)
are then overl apped cre |n ne areas of greatest overlap 14 and | east
overlap 12. A knee- ||keF19r 6t‘$ sisilen tq EIGy.3 intthatontraveling st 123 igy pasi8through at he
po;t i gn ]gf ?hSI Slefcfmacmat(oﬁ 191 hé!g@rwblﬂﬂa)nvq{f cﬂttfngla@ﬂecs(ﬂ?.gwhé?@%)ad ILBP
extends furthes i rection away i tu aX|s
(e.g. L2) of the r&@%‘dnﬁq a@?llgz "‘Wﬁ}ﬁﬁ%ﬁac}lﬁ bﬁ%g%ﬁ%ﬁ"’f‘hg %gf
creates a conti nuokl§: 3tis hew thﬁa@mpmammllﬁldepsr:dtm;ﬂ d§ thel dixection uﬂrmcﬂaﬁtﬁmf
then be fol ded andnhe etmiag @daﬂod isrtﬁﬁxglaé ingR 'sﬁ’&%ta!rxﬂalhhinﬁaﬁ’tﬁﬁéo% hfafhet! Q%éﬁ%

I ntersect the appr oxi mat e dﬂ(} lé each k d f protrusion
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i ndi vi dual sheets lélglpromwnandemyd atedleon ribtodli2d amtibensiis hcmqspafd&rgﬁﬂey,

enbodi ment of thi salsdmmtémeazﬁhﬁumlsuonml1Ph%§':wse@gé%£iégﬁ 08133 Gl

sheets manufactured in tbhl S ganner balhs di scu 2\ uﬁ tail rebe
Over | appi ng sheet SR PRRRY, J1aying sdges r-é&fség W&%E‘é@éﬂfr‘?a@r@as
of greatest over| ajireeGoraM®. areadso shéwh.east overl ap 28 between the side edge
16 that is parallel to the |longitudinal axis L13 and the si de edge 17 that

contai ns the knee-like protsusion eet S1, FI G is illustrated as
preferably including a ‘f‘)é’ ed?’f%mgﬂ%ﬂtg‘)ii‘f“%r‘ bpns w@uggw,aéqqu e web
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from one g vxces on e oscillated cutting
station move between cutting devnces on the stationary cutting stations. The web
223 travels past both stations and is thereby cut into ribbons (e.g. R21. R22, R23,
and R24) which have one edge 116 which is esscntially parallel to the machine
direction MD, and an opposing edge 117 which has knee-like protrusions (e.g. 131)
formed thereon. FIG. 6 is a partial plan view of four adjacent ribbons (R21, R22,

R23, and R24) cut in the manner depicted in FIG. 5.

FIGs. 7A through 7D provide a schematic representation of the four ribbons

(R21, R22, R23, and R24) depicted in FIG. 6, as cut by the process of FIG. 5, as the
ribbons are separated (FIG. 7B), phased (FIG. 7C), overlapped and cut (FIG. 7D) to
_ form individual sheets (S11, S12, S13, and S14) for use in a pop-up dispensing
system. FIG. 7A is a schematic of the four ribbons (R21, R22, R23, and R24) after
they are cut by the process depicted in FIG. 5. FIG. 7B shows the same four ribbons
being separated in the process to more accurately depict the individual nature of the
ribbons and to show the side edge 216 which is essentially parallel to the machine
direction MD, and the opposing edge 217 which has the knee-like protrusions (e.g.
231) formed thereon. FIG. 7C shows the four ribbons (R21, R22, R23, and R24)
after alternating ribbons (R21 and R23) have been flipped over so as to align each
essentially parallel edge (e.g. 316) of each adjacent ribbon (e.g. R23) with the knee-
like protrusions (e.g. 231) of an adjoining ribbon (e.g. R24). FIG. 7D shows the four



anot her, and first and second side portions, 42 and 43 respectfully. Sheet
S1 further WO 97/ 22288

PCT/ US96/ 19126 -8- conprises two essentially parallel end edges 18 and 19.
A knee-like protrusion 120 is illustrated as extending transversely
outwardly fromaxis L11 along the first side edge 417. The seéggﬂ i&de edge
416 in thi sWReVRR¥ed configuration is essentially paraIIeFCF S

| ongi tudi nal axis L11. however, a knee-like protrusion can be formed on
both side edges as depicted in FIG 1, 11 amd¥111. Further, it is preferred

that where one orgigmeaﬁe}(%ﬁe b0 LB bhited B°0Bbiie (L BRANEE Apbdis G

si de edge that at ast, one “of  suc I ot . are offset
llongi tudi nal Iy fr awdc?dﬁ@wf%wr e arsa of grarestioxenapckifand amadjgining grea
Laci litate hi ghI sqfelesht pverdaps $121g These uwerlappifg eibpbrai #e dolded aoV.form \%13:&#: of »
epicts a traveli; Bﬁi@”ﬁ | J 21 Wi ol ds
a plurality of cul'El ?f'ﬁg‘gﬁégﬂ’g@ﬁ%‘%ﬂ o%/\vlﬂlr cl cé%i?gék%slgﬁgf‘ ?;f{é‘ﬁﬁph‘%éh‘a ipfeg%qel%on
essential |y per peifehodimet- inlsrseets theappioxmale mid-peishofigach knee-lika protngiondil.ces
_2|_ ﬁ can be water j@iting thecuhshe dpprosimarrmidioin ol te kideliROpRasIbAY B Prel@yddc 93-
e cutting stati ed in. ot uni nt errupt e
manner to produce&gﬁl%%ég§ a%aagé?ffﬁ?ieaﬁé agég'lgétlfn&ongio gae@aégge Qgt]’SrF“f ﬂggf -"w%
ri bbons Rl, R2, anedudres bynhalfthe numbsr pf &qedﬂqecmomlqns thah muste foomedbdn eacht he
edge of ribbon R3ibushs edgecxt ends outwardly fromthe |ongitudinal axis L21
of ribbon R3. Also depicted at 26 is the cavity formed on the edge of the
adj oi ning ribbon R2. A web 23 having side edges 25 which are essentially
paral l el to the machi rithaging o€ ribboensi\an algeche asaempléishert i altesratiye mannets @ tg,

produces two tri nngih6d 86 dpinthine hibBow: ASEPRiddah! BIGUNUTHPleRariifiS, Be RBed QY dO

gg; ];8,[ m usabl e r[.lwrg Osri]gnssl lmo¥%e tri%b(tmr;eotL ﬂér i.OERj’ll, % n Sancg ‘3139), 5!11'ich Rc:2ah baend
manufactured as depicted in the cutting process of FIG. 4, can be aligned by flipping
alternating ribbons (e.g. R32). In the alternative, alternating ribbons (e.g. R32) can
be pulled over individual phasing idlers which can be adjusted in position such that
alternating ribbons travel different distances before they are overlapped so that the
knee-like protrusions 11 and 211 on the edges of adjoining ribbons (e.g. R32 and
R33) overlap. A cylindrical roller. or the like. can be used as an individual phasing
idler. Multiple cylindrical rollers can also be used to flip a traveling ribbon by
varying the angles of the cylindrical rollers so that the ribbon is gradually twisted
180 degrees about its longitudinal axis. -

A critical design dimension which optimizes the dispensing parameters for
the individual sheets is depicted in FIG. 2 as “D". D is the nominal distance from
one sheet edge to the adjoining sheet edge at the point of least overlap. The distance
D can be greater than, less than, or equal 10 zero to account for a gap between the
comners of adjoining sheets, an area of overlap between the comners of the sheets, or
when the corners of adjoining sheets touch but do not overlap, respectively. For
hand wipes and the like, for example, a target distance for this gap might be from
about 2mm to approximately 12mm at the point of least overlap, or more preferably
between about 5Smm and 7mm. The size and shape of the protruding area, and
subsequently the size and shape of the area of overlap, can also be adjusted while
maintaining a constant gap distance. The ‘118 Patent to Muckenfuhs. incorporated
herein by reference, discusses the overlapping, interleaving and dispensing of sheets
in detail. Although the sheet products, and method of manufacture of the present



fromthe web. As can be appreciated, there are alternative nethods for
form ng ribbons froma substantially continuous web of fabric. The web can
be pulled over a rotating drumwhich is contacted with a knife or rotating
bl ade (not shown), where the knife or rotating blade is oscillated in a
direction esgﬁ?;.},?gésy per pendi cul ar to the machi ne directi opcousbdr®i126
travel ing web ormthe desired ribbon edge geonetry. Likew se, rotating
di es can be used (not shown), where the traVﬁI ing web is pulled over the
rotating die and the ribbons are slit with the desired edge geonetry by the
bl ades formed on titnsnidneare not discpssed in Miodeafuharthdgentrai pratiplesofiazeas bgrkaesne b
of material. Fr onbeemrwamawvbn@ &fméﬁ'sﬁéwls ag;nfcasaetd 58 pr élsér%t h&eﬂﬁg@r ally
advant ageous to use relatively w de based mat eri a romwnhi ch a
plurality of rlbbons can be fornmed. It is WD 97/ 22288 _
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interleaving sheets of this invention. a variety of common folding processes can be
used, including c- and u-folding.

As can be understood, the number of ribbons in a stack determines the
number of sheets in a block. The desired number of sheets in the final block can be
obtained by overlapping a corresponding number of ribbons (e.g. to produce an
eighty count box of tissues, eighty ribbons are stacked and interfolded and each
block cut therefrom will contain eighty tissues).

Another process common in the industry is the manufacturing of "clips" of
product. A clip is a stack of sheets that is smaller in number than the desired final
product. Clip folding and stacking machines common to the art produce stacks of
four to ten ribbons which can be cut into clips of four to ten sheets. An appropriate
number of clips are stacked one on top of the other and each clip is interleaved. or
releasably attached to adjoining clips so that a block of a predetermined number of
sheets is formed.

Cutting is preferably undertaken at the approximate mid-point of each knee-
like protrusion, see FIG 1, 11 and 111, in a direction essentially perpendicular to the
longitudinal axis L1, L2, and L3 of the overlapped and folded ribbons R31, R32,
R33. The cut lines 13, as depicted in FIG. 1, occur across the mid-point of each
knee-like protrusion and again at points equidistant between each successive
overlapping protrusions to form blocks of individual interleaved sheets. The ribbons
depicted in FIG. 1 have knee-like protrusions 11, 111 formed on both side edges and
when the ribbon is cut through the mid-point of a knee-like protrusion 11 the



direction MD, are al so shown. A preferred arrangenent for cutting ribbons.
with no-waste along the web edge is depicted in FIG 5, wherein a

conbi nation of two or nore cutting stations. one stationary 34 and one
oscillated 221 are used. Both cutting stations contain a plurality of
cutting devices 222, where the cutting devices on the osci ting
station nov®GEAiEEN cutting devices on the stationary cutk#ﬁgggvgﬁ&ons.
The web 223 travel s past both stations and gf thereby cut into ribbons
(e.g. R21, R22, R23, and R24) which have onée“edge 116 which is essentially

paral lel to the rEpMIAE caVityers br@ﬂ)el\@poﬁﬂisﬁg e@@@%sﬂchﬁqg%Jaia rodiatd il S
Vi ow of Tour acj Joa T BB Rese® oS 2eS e ot gl Hkhins,
depicted in FI G a depiced.in FIGt hmo@ghﬂmmxfpcwdda te pokesaaicpicted ép FE3.ch vl on
of the four ri beﬁSe %ﬁxkc'ﬁ?&msﬁﬁ?’onﬁﬂdal@%@mé@&‘n@rtsqq lﬂ d'_fl sh@et RE A gﬂx%
the process of FlI & fl‘% egrbs are Sﬁﬁ?‘(ﬁa ﬁgé g ase FI G
7C), overl apped éﬁﬁm&ﬂle% & pPFB)" FYm ik ré’mé%?% 545, formed bys) 3,
and S14) for use dutiing thropbhep isitw it swo dnesykkesprotnisiads, ahk dnseach adjbiaingtsheet.of
the four ribbons {2 lne mberggﬁneeﬂﬂéé xcﬁg hﬁfmtu tnﬁﬁt@ Cﬂétfomedtlpf‘ed?& Ce?]s

depicted in FIG 7B shows sane [four Qns separa
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direction MD, and thepfReRhd!d edge 217 which has the knee-like protrusions

(e.g. 231) forned thereon. FIG 7C shows the four ribbons (R21, R22, R23,

and R24) after alternating ribbons (R21 and R23) have been flipped over so

as to align each esser@rcelfdrnegaheiddolidutibiocKsofdolded terlzhvedashectaate plaeed in

ri bbon (e.g. R23)4 drd WEerk B : : (AT
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PCT/ US96/ 19126 e next dlspensmg Preferably, lotion (which may contain moisturizers, cleansing
agents, water, etc.) is added to the block of sheets while it is being packaged.
However, as can be appreciated, lotion can be added at any convenient point during

the manufacturing process including on the web prior to any cutting operations.

As an example, after the block of individual interleaved sheets are placed in a
dispenser, the tail of the first sheet is pulled by the consumer away from the
dispenser, which in tum pulls the overlap section of the sheet being dispensed and
the next sheet through the aperture of the dispenser. The physical interaction
between the sheet being dispensed and the next sheet in the dispenser, allows the
two sheets to bond together such that the sheet being dispensed pulls the tail of the
next sheet toward and through the dispensing aperature. Preferrably, when the area
of least overlap begins to emerge from the dispenser a separation front is created at
the area of least overlap. As the interaction between the two sheets is decreased, the
separation front continues through the interface between the two sheets. The
separation front continues until the two sheets are separated leaving a convenient tail
of the next sheet remaining above the container.

Having shown and described the preferred embodiments of the present
invention, further adaptation of the improved sheet products and method of forming
described herein can be accomplished by appropriate modifications by one of
ordinary skill in the art without departing from the scope of the present invention. A
number of alternatives and modifications have been described herein, and others will
be apparent to those skiiled in the art. Accordingly, the scope of the present



-10- ribbons after they have been phased (by flipping over alternating

ri bbons R21 and R23). and overlapped to create the area of greatest overlap
1 14 and an adjoining area of |east overlap 112. These overl appi ng ri bbons
are folded to forma stack of interleaved ribbons (not shown) and cut al ong
the lines 11%~§Q%&Bs in this preferred enbodi nent. intersectgrhl8en9126
approxi mate m -p0|n§ of each knee-like protrusion 231. Cutting through the
approxi mate m d-point of the knee-like prot[%iions is preferred because two
areas of overlap are created (one on either stde of the -cut line), thus,
reduci ng by hal f tiheentiomrsieulidbe éonsideted ke tqame fof tii folewinh &laims|Shd heuddefstgdd on
each ri bbons edge. I 100G ¢ FH Lshed i o
alternative nannernOP'Pﬁb?l : e.tér?et? Flﬂegggéiéfo??%ps?ﬁégieggmfﬁ%@g%séhgg“ &8%?8%‘88‘*‘% b
FIG 7. For exanpl'B SRepiic¥ionand dyawingsqt  ysj ons 11 of the ribbons of FIG 1
(R31, R32, and R33), which can be manufactured as depicted in the cutting
process of FIG 4, can be aligned by flipping alternating ribbons (e.qg.
R32). In the alternative, alternating ribbons (e.g. R32) can be pulled over
i ndi vi dual phasing idlers which can be adjusted in position such that
alternating ribbons travel different distances before they are overl apped
so that the knee-like protrusions 11 and 211 on the edges of adjoining

ri bbons (e.g. R32 and R33) overlap. A cylindrical roller, or the like, can
be used as an individual phasing idler. Miultiple cylindrical rollers can

al so be used to flip a traveling ribbon by varying the angles of the
cylindrical rollers so that the ribbon is gradually tw sted 180 degrees
about its longitudinal axis. A critical design dinension which optim zes

t he di spensing paraneters for the individual sheets is depicted in FIG 2
as "D'. Dis the nomnal distance fromone sheet edge to the adjoining
sheet edge at the point of |east overlap. The distance D can be greater
than, less than, or equal to zero to account for a gap between the corners
of adjoi ning sheets, an area of overlap between the corners of the sheets,
or when the corners of adjoining sheets touch but do not overl ap,
respectively. For



hand wi pes and the like, for exaane,/atﬂce for this gap m ght
\\\\m\ m of least overlap, or

be from about 2mmto approximately 1
nore preferably between about 5nm anm isze*and shape of the
protrudi ng area, and subsequently th&%Sige 'and shape of the area of
overlap, can al so be adjusted while nmaintaining a constant gﬁ)%sgléng;ﬁnce.
The ' 118 PaMh®73288\Lickenf uhs. incorporated herein by refefshcs,” di scusses
the overl apping, interleaving and di spensing, of sheets in detail. Although
t he sheet products, and nethod of nmanufacture of the present WO 97/ 22288
PCT/ US96/ 19126 i nygiAiras (X . LIMED 18t scussed i n Muckenfuhs, the general
principles of areas of greatest overlap and | east overlap between sheets is
applicable to the present invention. Once a plurality of ribbons have been
overl apped in sidé by Andsprogédimethnd lof formidgea strasof dverlappingesheets uitablesback
of interleaved ribbons t ' ; ) v i I ed
sheets. Machines can b%%ggialﬁagggq? fhﬁ%sgte?fiﬁgg ?{l:eﬂ?d(gﬁjéi r?ggg%edaﬁ}igéts?’ uous
strata of overl apped r#hbons. Interl eavi ng and fol di ng machi nes are wel |
known in the "tissue" art. As a practical nmatter, the process of
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simul taneously in a fol ding nachi ne such as tﬁose curreént used rn the
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separately throughout this efigecipacedrteanpversely from shidrorgiadinalraxiss Chapdtdiized i t Y.
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foldi ro e used, 1nclhudrn
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ri bbons (e.g. to produce aneig coun ssues, €ighty ribbons are
stacked and interfol ded and each

- phasing adjacent ribbons in a direction parallel to their
longitudinal axis such that a knee-like protrusion of a first side edge
of one ribbon is aligned with either the substantially parallel second
side edge or a corresponding knee-like protrusion of a second side
edge of an adjacent ribbon;

- overlapping at least a portion of said knee-like protrusion of
said first side portion with said second side portion of adjacent
phased ribbons to form a strata of overlapped ribbons, creating a
series of areas of greatest overlap adjoining areas of least overlap;

- folding said strata of overlapped ribbons to form a stack of
folded interieaved ribbons; and

- cutting said stack of folded interleaved ribbons across said
longitudinal axis to form blocks of individual interleaved sheets.

2

The method of claim 1, further characterized in that said plurality of
ribbons are all formed with second side edges which are substantially
parallet to said longitudinal axis.

3. The method of either claims 1 or 2, further characterized in that said
forming of the plurality of ribbons is undertaken in a substantially



bl ock cut therefromw || contain eig Anot her process common in

the industry is the manufacturing of ;pgld ps” of product. Aclip is a stack
of sheets that is smaller in nunber ”!gm ﬁm final product. Cip
fol di ng and stacki ng machi nes common . ce stacks of four to
ten ribbons which can be cut into clips of four fo ten sheepsrudanstae
appropriate WBEe88s cl i ps are stacked one on top of the other and each
clipis interleaved, or releasably attached {9 adjoining clips so that a
bl-ock of a predeterm ned nunber of sheets is fornmed. Cutting is preferably
undert aken at the appr ocontintons nproeess)i whereih 2 ealdtiviclyeeide bise webobf waneial isee
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fromthe cutting of ribbons as depicted in FIG 1 and as manufactured in
t he process depict

dinFIG,4 i | | ve k : |11 ke protrusi.ons on,twg
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preferred because each ¥atia-further qomurisessatdeast hae cutting devied whichdstmaimained)e
ribbon is cut into two dup@@ntlallkStalbMiry Htve So sakl'@arRlerSiditecith A RidWassSNas! -
Thus. the nunber of kneg- |} & &) QtdiRhg R Siak Rale WHSH is ibdtdl Rty Jardlfel wih RS ' S
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longitudinal axis of a ribbon.

5. The method of any of claims 1-4, further characterized in that said phasing
step comprises reversing the position of the opposing side edges of ribbons
such that either the parallel side edge of one ribbon is adjacent to the side
edge of an adjoining ribbon having knee-like protrusions formed therein or
the knee-like protrusions on the side edge of one ribbon overlap the knee-
like protrusions on the side edge of an adjacent ribbon, and phasing

" adjacent ribbons such that a predetermined area of overlap will result from
overlapping aligned side regions.

6. The method of any of claims 1-5, further characterized in that said phasing
step is facilitated by providing individual phasing idler rolls at
predetermined spacings along said machine direction for individual
ribbons.

7. The method of any of claims 1-5, further characterized in that said cutting
of said stack of folded interleaved ribbons is in a direction substantially
normal to said longitudinal axis and is undertaken at the approximate mid-
point of each overlapping protrusion and again at points equidistant
between each successive overlapping protrusions to form blocks of
individual interleaved sheets.



by hal f. However, any cut line that produces an area of greatest overlap
adj acent an area of |east overlap atongthe interl eaved edges between

adj oining sheets is an acceptable c ' d, the individual

bl ocks of folded interleaved sheetsjﬂl‘“@f‘ﬁlﬂ“ﬂlumggensers wher e one
sheet at a tine can be di spensed, | envenient tail_ for %hg next
di spensi ng. WO ¥¥222880| v, | otion (which may contain moisturi &S %%nsi ng
agents, water, etc.) is added to the block of sheets while it is being
packaged. However, as can be appreciated, | 6tion can be added at any
conveni ent point gurin i ' ' n,.the

“prior to any cuttigi'ng o&%?g i°g§{swe§§“§§ Sﬂﬁéﬁﬁp%%%ﬁ%? h%lﬁgr%ogg"? Jg.Fpewg

i ndi vi dual i nt erl eavedYSfBefald aF@‘gﬁF‘&E‘ég'aﬁaﬁtea@ﬂ‘i R Rlosk of partialiypyeriapping,e
first sheet is pulled ingividuel shem provdncts ab@inable®m t he di spenser, which in
turn pulls the overlap section of the sheet being dispensed and the next
sheet through the aperture of the dispenser. The physjical interaction

bet ween the sheet bei g di SPEREea Piwaliy ik ribbers eashdiaving at inegitidinsbaie and

al : lows th he t\_/vlo s?eeth S to bapgodedirbthaid sdond *sibeltpohhﬁs&h@g'_irstb&ﬁn@c&idsﬁ&ﬂsed
pulls the tail of the next t he di,spensing, .
‘aperature. Preferrably, meﬂgfsheséa%?‘g%ﬁ%fe @@a@%gggﬁ?ﬁ}%’%’iﬁg Mﬁé‘f‘ﬁ%
from the dispenser a separ dBithah spiddfst side edgsdhas Pngtortmhere knesalikst protrusions,
over | ap. Asf the interacti oranbehid&‘re]ébﬂdfh@detd&ge?bemteg shﬁstﬂﬂﬁ!l)ﬁﬁﬁﬂﬂbl vbiﬂ?said
separation front continues . i nterface between the.iwo sheets.
The separation front conti Al‘ﬁ@ﬁgﬁﬁ %’nghoé' ‘%‘@B“?h%‘é‘t g Jpoe 4%'53}'%'{ SPIUER0Y ng a
conveni ent tail of the nextexiending quswerdlyi frgmasnid dorgitudineh axis iaran bpposity
shown and described the prefiReicdiaisngkaRalic pabrisin G 8RRk sidavent i on,
further adaptation of the inproved sheet products and nethod of form ng
descri bed herein can be acconplished by appropriate nodifications by one of
ordinary skill in the art wi thowhasigadiacant ribbomrs tiha disention gfaraliek tpribeient

i nvention. A nunber of altdasKafubinaFaxichamdt 4 kit Fothdivh draghsidafapded

herein, and others will be rent to.thgse, skill in the art. .
Accordingly, the scope of t @B%PEQ%HP alzgneg With either the substantxglly parallel second

side edge or a corresponding knee-like protrusion of a second side
edge of an adjacent ribbon;

- overlapping at least a portion of said knee-like protrusion of
said first side edge with said second side edge portion of adjacent
phased ribbons to form a strata of overlapped ribbons, creating a
series of areas of greatest overlap adjoining areas of least overlap;

- folding said strata of overlapped ribbons to form a stack of
foided interleaved ribbons; and

- cutting said stack of folded interleaved ribbons across said
longitudinal axis to form blocks of individual interleaved sheets.

9. The improved interleaved sheet arrangement of claim 8. further
characterized in that said plurality of ribbons are all formed with second
side edges which are substantially parallel to said longitudinal axis.

10.  The improved interleaved sheet arrangement of either of claims 8 or 9,
further characterized in that a relatively wide base web of material is cut
into said plurality of ribbons by passing the base web through a cutting
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PCT/ US96/ 19126 14 WHAT IS CLAIMED I S: 1. An inproved nethod of formng a
strata of overl appi ng sheets suitable for usé?in a pop-up dispensing
system said method characterized by 3 ste s of: formng a plurality of

ri bbons each having a ISWBP‘EMHYQ“"'&%F? qg ’6?)5!5%%‘6“@‘? wherginat ieastong obthge
portions and first and sesching ribbeis ieegated slpag:elda;hmmnartse&m nid’cl%ﬁb&i}é&wn

I ongi tudi nal axis, char ?&ét?éfchgeg\gjrévgrag {B@tloc%gbﬁjof gﬁossin% m%|¥ﬁ§r°% 3aid at least

nore knee-1i ke protrusions secon

substantially parall el ®P¢% Fbueg; and sglsgtivehiphesing adipesnbribhonshehibat mredetegminedr e
knee-1ike protrusions exteasiol sverigisilaesiltyfrdnh overRppitlg bRa3ed §idéleBRhs.axi s; -
phasi ng adj acent ribbons in a direction parallel to their Iongltudlnal axi s
such that a knee-like protrusion of a first side edge of one ribbon is
aligned with either the substantially parallel second side edge or a
correspondi ng knee-like protrusion of a second side edge of an adjacent

ri bbon;



- overl apping at |east a portion of said knee-like protrusion of said
first side portion with said second side portion of adjacent phased ribbons
to forma strata of overl apped ribbons, creating a series of areas of
greatest overlap adjoining areas of |east overlap; - fol ding said
strata of 0VQ§OﬁRQE&srlbb0nS to forma stack of folded interpeEovsdisizbbons;
and - cut g"sald stack of folded interleaved ribbons across said
| ongi tudi nal axis to form bl ocks of individual_interleaved sheets. 2.
The nethod of cﬁum 1, further ciggpact eri zdd Bn t ggosaid plugality of
ri bbons are all whd’ mnth ~econﬁ S|de e4g34 Mhlf are substantially
paTaIIeI to said Iongl : od/of erther] ctaing
further characterized in tlhat saorm ng of t he i
|s undertaken in a substantidlly °7/22488
PCT/ US96/ 19126 15 cont ifmoou [PTOCE Jf}* S
material is passed thrpugh a'cuttfn atlon to for
ri bbons, and said basg¢ web of rf‘ al predetern ned
di rection, and wherei as-sucH' ase J- ¢%f3§§2;‘cn@h sai d cuttihg S33
station, a plurality pf ribban 'rned wiit h the ) lgge edges beifng
spaced in a dirs ti 0 ransverse to i d chgﬂi_mJﬁatio preferably
i NgA

said cutting st on conprisds at |eget . ogvi 1whi h cgn be
noved in a directiorf transverise to S nachlne ' to selecyivel\B
provi de knee-like protrusto ...- red—{ herei n.
4, The nmet hod of wny of clalns 1 further chaé?”erlzed in that said
cutting
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station further conprises at |east one cutting device which is maintained
substantially stationary relative to said transverse direction as said base
web is cut, thereby providing a side edge which is substantially parall el
with the longitudinal axis of a ribbon. 5. The met hod of any of clains
1-4, further g}ﬁa{,’ﬁg}sgrl zed in that said phasing step conpri seSru®éa$136 ng
the position ] pposi ng side edges of ribbons such that either the
paral |l el side edge of one ribbon is adjacent to the side edge of an

adj oi ning ri bbon having knee-I|ike protrusi &kSformed therein or the
knee-1i ke protrusions on the side edge of one ribbon overlap the knee- |ike
protrusions on the side edge of an adj ac?ﬁi&i bon, and phasi ng adj acent
ribbons such that a predeterd2hed area of o®rTap will result from

over |l appi ng aligned side %ﬁ ong226. Tbg net hod @3 any of clains 1-5,
further characterized inthal«€ard phasing step i ¥facilitated by providing
i ndi vi dual phasing idl r% s_at predet er m.red s/pa Qs al gag sai d nachi ne
direction for individudl [bpon . e nmethgd of any-of Iaips‘ﬂ 1-5,
further charactertzed ijn fthal said cutti ngof §3Id stack of-fglde
interleaved ribbod® is|in @d N ect i op~sgbst aptdal | y nexjmal to yaid

| ongi tudi nal axi s—and is jumtprt 2ker” at the~dppr it e Mind--Pdi nt each
over |l appi ng protrusioniand agah—at—points—egui-di-st ant betuee a{'cg’
successi ve overl appi ng/pr 05 hsi ons tof o blqcks of ndi vi dpl—iRgzer | eaved
sheets. WO 97/
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system said arrangenent characterized by a block of partially overl apping
i ndi vi dual sheet products obtainable by: formng a plurality of ribbons
each having a | ongitudinal axis and opposed first and second side portions,
and first and second si de edges spaced transversely fromsaid | ongitudi nal
axis, characterized in that said first side edge has one orpawu®schsee-|i ke
protrusions,“@Hﬁ”@%ﬁd second side edge is either substantially parall el
with said | ongitudinal axis or includes one or nore knee-|ike protrusions
extending outwardly from said | ongi tudinal 3Yi3 in an opposite direction
fromsaid knee-like protrusion on said quigh%zgﬁ; - phasi ng adj acent
ritbbons in a direction parall to their i inal axis such that a
knee-1ike protrusion of Rgmi# si de eggepof one rRIEPN is alRgeed wWith
either the substantially | el _secon ' e r ondi ng
knee-1i ke protrusion of Ja sec
overl apping at |east a dortio
side edge with said secgnd si

d first
bbons to

of adjacent phased r

forma strata of overlapped r f areas of greatest
overl ap adjoi ning areas [of |eg a of
over | apped ri bbons to fgrma and -

cutting said stack of fol t udi na
axis to form bl ocks of indivi?ﬁal i nterd eaveqd sheefys. 9. ihe i mproved
interl eaved sheet arrangenent of claim 8.Nﬂyrther characterized in that
said plurality of ribbons are all forned 3?t ond si de edges which are
substantially parallel to said |ongitudin Lgx' 10. The i nproved

i nterl eaved sheet arrg i i

characterized in that ja rel ati vél
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into said plurality of ribbons by passing the base web through a -
V? 97/ 22288 PCT/ US%MEEI?’
a

tion in a predeterm ned machi ne direction and wherein at |eg
the resulting ribbons is rotated along an axis parallel to l«lu-x; ne

direction to ef vely reverse t posi ng \',},fw:r* edges of
said at | east oné& bbon, and® g@l'"é@%ﬁ%%-&éng&z%#&ﬂ%%gem ri boom

such that
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(57) Abstract

An improved method is disclosed for forming a strata of overlapping sheets ($1-S3) sujtable for use in a pop-up dispensing system.
The sheets (S1, $3) are cut from ribbons (R31-R33) having at least one side edge which has a knee-like protrusion (11, 211} with the
opposing side edge being either, substantially paralle]l to the longitudinal axis (L2) of the ribbon (R31), or having one or more knee-like
protrusions (11, 211) formed on the opposing edge. The ribbons (R31-R33) are then phased so that the knee-like protrusion (11) on one
edge aligns with either the essentially parallel edge of an adjoining ribbon or a knee-like protrusion (11) on the side edge of the adjoining
sibbon. Phasing can be accomplished by either, aligning knee-like protrusions (11, 211) on the side edges of adjoining ribbons (R31,
R32) or reversing the crientation of the side edges of altemating ribbons (R31-R33). After phasing, the ribbons (R31-R33) are overlapped
creating a series of predetermined areas of greatest overlap (14) adjoining areas of least overlap (12) such that successive ribbons (R31-R33)
are bonded only by the interfacial interaction between ribbons (R31-R33). By overlapping multiple ribbons (R31-R33) in this manner a
strata is formed which is then folded to interleave the ribbons (R31-R33). A resulting stack of interleaved ribbons (R31-R33) is cut to form
blocks of individual interleaved sheets. The process can be accomplished manually or in a continuous production process.




