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(54) Tide: CENTRE-FEED ROLL
{57) Abstract

A centre-feed roll (1) is disclosed which is formed from two webs (2, 3)
each having lincs of weakness (10} which allow the web to be separated into
a plurality of sheets (8, 9, 11). The lines of weakness of onec web are offset
from those of the other such that in use the sheets can be dispensed singly from
alternate webs. The lines of weakness (10) are manufactured to be as weak
as possible such that the frictional force exerted by the aperture (7) may be
minimised and the web will break as soon as the frictional force between the
web (2, 3) and the aperture (7) is present across the perforations. The webs do
not form a rope and the next sheet is presented for the next user to grasp casily.
A base for use with a centre-feed roll is also disclosed. The base is provided
with a rim extending around an aperture, the rim projecting into the centre of
the roll in use. The web passcs through the aperture from the inner surface of
the roll.




through. This is due to the natural resistance which exists in the
system agai nst the web being pulled from 30 the roll through the
aperture. Such breakage is acceptable for the user at that tine as a
si ngl e sheet i s dispensed, but if this or a subsequent user requires
the next sheet, they will have to locate the end of the _ lo"
near the aper WR¥R2IHi ch nmight not be readily 35 visible |PﬁT§;.
vertical |l y-nmounted bottom di spensi ng -system and try to grip and pul
out the avail abl e web. This is clearly inconvenient, and woul d be -
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- 2- i f the user has wet hands caeémﬁeefﬁeg%g.l d disintegrate on

cont act . If, on the other hand, the perforations are nade

stronger to overcone nmie préserty MnveacishUidlatds to CWeb! AlESeRPBigSt Veb
not_to. break .at al end of

| I en_th
}[Mhteh\(/jvregv?ls’ pgrfgdeéﬂéré’l-fé;%g%&?ihgaflﬁ 3 BT A8t ar&ﬁﬁgg?' e bei ng
pul | ed out 5P} heuch e s PAPETheruBerwayen hamnelnrodlt Srgmiyhich
the web with bot hsheexls arel ipltenicedl by perdispnsyd Hhg1$0 sheets from
the web to detach therpen/AGalded 109 B" 88h&M1y condibel BeCRVERETL 209 'S
al so worsened if the user has we
- comprising one or more plies of paper or nonwoven
10 material which are perforated such that the web can be
separated into individual sheets. The roll is usually
installed in a dispenser with the axis of the roll being
vertical, and the web is fed from the centre of the roll
out of the dispenser through an aperture, usually in the
15 base of the dispenser. This type of roll and dispenser
is often found in public toilets, on petrol station
forecourts, and in hospitals and industry, either for
use as a dispenser for hand towels or for tissues or
towels for general cleaning use. US patent numbers
20 3,150,808 (Vensel), 3,523,653 (Raymond Lee) and
4,274,573 (Finkelstein) disclose examples of centre-feed
rolls.
Several problems can occur with known centre-feed.
roll systems, primarily due to the characteristics of
25 the perforations in the web. If the perforations are
too weak, they will often break in or very close to the
dispenser aperture as the end of the web is pulled
through. This is due to the natural resistance which
exists in the system against the web being pulled from
30 the roll through the aperture. Such breakage is
acceptable for the user at that time as a single sheet
is dispensed, but if this or a subsequent user requires
the next sheet, they will have to locate the end of the
web in or near the aperture, which might not be readily
35 visible in a vertically-mounted bottom dispensing
system, and try to grip and pull out the available web.
This is clearly inconvenient, and would be exacerbated
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hands, and usually results in the w thdrawn web being crushed into a

tight rope which is unsuitable for the I nt ended purpose. In addition,
the remaining web left 15 hangi ng fromthe di spenser can | ook unsightly
for the next user, and if already soiled could be unhygienic.

There can al so be web wastage, in that users tend to wi t hdraw a
greater | engigy7aisrneb fromthe di spenser than i S nec®CTHBYP6AAIP t he
desired cleaning or drying 20 function._ Finally, snmall pieces of torn
web often | and on the floor beneath't%e‘dispenser which is untidy-

Due to the natur, t he terial from which the S forned and due
to limtati onsu' % gﬁg nse%:ﬁ% galﬁrg}eﬁs‘g?bi‘fm?]?%"lﬁﬂiﬁﬁﬂate -

accurately to 2on cogbackrol the strength of the perforations in the web.
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PCT/ GB96/ 08101 5 2%y -he etach t gain, thig problem
is inconvenient and is also worsened if the user has wet
hands, and usually results in the withdrawn web being
crushed into a tight rope which is unsuitable for the
intended purpose. In addition, the remaining web left
15 hanging from the dispenser can look unsightly for the
next user, and if already soiled could be unhygienic.
There can also be web wastage, in that users tend to
withdraw a greater 1éngth of web from the dispenser than
is necessary for the desired cleaning or drying _
20 function. Finally, small pieces of torn web often land
on the floor beneath the dispenser which is untidy. |
_ Due to the nature of the material from which the
web is formed and due to limitatioms in the '
manufacturing process, it is difficult accurately to
25 control the strength of the perforations in the web.
Therefore, manufacturers up until now have tended to
overcome the above problems by deliberately making the
perforations strong enough to cause the web to stream
when removed from the dispenser and, in one system, by
30 providing serrations around the edge of the aperture.
Once the user has pulled out a sufficient length of web,
the web is then pulled at an angle across the serrations
which will cause the web to break either at the
serrations or at perforations between the user and the
35 serrations, depending on the relative strengths of the
web and the perforations. As with the other systems,
this can also leave an unsightly torn web behind for the



next user together with small pieces of web on the floor, and if the
web breaks at the serrations, can al so cause difficulties and risk of
infury for the next user intrying to locate and grip the end of the
web. A 5 tendency to pull too nuch out before severing also stil

exi sts, as does the possibility of pulling out only half t
t he web t ear sWOH78#87t he next perforations reach the SSE’F%%@%

The provision of serrations on a di spenser J19 i ncreases the coaneX|ty of
the di spenser design, i ncreasi ng the cost of developnent and

duct Th th
Bra " gom oMot JeeE 9%%%“33 J’Q’?ﬁ’[e]ssg‘%%?sﬁm%‘?gt O e chle! 1 AN
which is undesirafi}®orysand if wgh hreaks, 3t chiie FRFANIPOFs c §ABy AL AR

appl i cants, chuges Iaamdicglt:pes Sand adisitedfbinpaitn fide thes pergeuserhe
shape of the aner 44l GryingSBEMAGId i LRIPUEAL 208 SPkne wen @ X Shaped

extensi on at one W .t hdrawn down

vertically tH oquﬁﬂ?@“&MeFPLl?’él§05°° ANEh; §“Fh€ﬁf‘h¥ﬁl%ﬁi’°£m§na&ﬁal gtill
(normal |y towards eéxises, asudess thepdgsibillieyved psllinen onedoaldlyi BADEt he

V-grip and bralfgecMgyel Jdie du0l B@Eogésm%%f‘éké“‘ﬁe*}fwﬁtion web

serrated aperture also exi st renai ni ng unsi
pi eces on the flod&eacHh LhecAPeTEYFR25 | ocating and gri pping the web, to00
much or too little Thaebrwimxaw: seefrabtong dwre Bibpengeunsui t able for
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shape of the aperture is essentially rectangular and has
‘a V-shaped extension at one end. In use, an amount of
web is withdrawn down vertically through the apérture
20 and is then pulled at an angle (normally towards the
. user) such that the web is then wedged into the V-grip
and breaks. Many of the problems discussed with the
serrated aperture also exist here: remaining unsightly
torn web, web pieces on the floor, difficulty in
25 locating and gripping the web, too much or too little
web withdrawn, web being bunched and unsuitable for use,
complexity and size of dispenser design.
Another attempt to overcome the problem has been to
provide a restriction in the aperture of the dispenser,
30 such as a rubber cross-slot, which provides a frictional
force when the web is pulled from the dispenser.
Therefore, when the frictional force is transmitted
through the perforations, provided the perforations have
a breaking strength which is less than the frictional
35 . force, the web will break. This, however, also has the
- disadvantage that the web will tend to break as soon as
the perforations pass the restriction and experience the
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-4- frictional force, resulting in the next sheet being

difficult to locate and grip. Therefore, there is a need for a
centre-feed roll in which a single sheet can be di spensed such that
the 5 webs do not forma rope, thereby renoving the need for
serrations, wadzsdth t hat the next sheet is presented PCT/GBY{0RYI next
user to grasp easily. ' Fol ded, interleaved sheet systens are
known to achi eve singl e sheet dispéﬁé*ﬁg, however such systens 10

fo the manuf act UPFHEIRIAY HetaFe FBFULHLDS L tne hexf,shget befpdi oi ngi o
sheet di spensi ngdhfficult tor dwicagel anBegnimddressed in external -feed rolls.
External -feed syst eneriggide5 neek! iﬂﬂﬂ%éd%:aalientﬁéifé’é&tféﬁ?lmb of
material, usuall*nqhgﬂﬂg a t.ub orhe c c&;e,.ln ng h tgg Xl s Qf the
roll is nmounted ﬂf&ﬁ‘(gglel FRePhCAR P AYRPH ?@eﬁg FRth%e outer
surface of Bhe reebhs del noit forgnat ropeentherelix repioying the meed |fomt ory
and kitchen toweser@it fons’0 and suchUEhRe! & ﬁ&{@%fhe%J;Q’%Zés e
Converting | chine Co ané) di scl oses an, external -feed ro _
conpri sing two pe?¥ drift &?’ﬁgb‘grt fe PERER SATTYs of one web bei ng
of fset fromthose of Edislest,hdmtesrbeav@ficshest systemsbarerlkndwm ttdir ough grip
rollers in the diePERFE sin1e ZheetPiivbirstnd HoWavek! 88En PeFdednil i ONS,
when one MQB 'S are more expensive and complex to manufacture than roll
products due to the manufacturing machinery involved.
The problem of single sheet dispensing has
previously been addressed in external-feed rolls.
External-feed systems comprise a roll wound from a
15 perforated web of material, usually around a tube or
core, in which the axis of the. roll is mounted
horizontally, the web being dispensed from the outer'_
surface of the roll and not from the centre. Examples
are lavatory and kitchen towel rolls.
20 . US patent number 3,770,172 (Paper Convertihg
Machine Company) discloses an external-feed roll
comprising two perforated webs, the perforations of one
web being offset from those of the other web. The two
webs are fed through grip rollers in the dispenser, and
25 by virtue of the offset perforations, when one web is
pulled through, the perforations of that web will break
at or near the grip rollers. By this time a portion of
the next sheet on the other web is protruding from the
rollers and is available to be gripbed.
30 However, such external-feed systems require a
complicated dispenser having a spindle for the roll and
grip rollers for the webs. The spindle must run in
bearings to reduce friction and minimise the force
needed to turn the roll. The grip rollers must provide
35 the correct resistive force on the web. In addition,
the perforations need to be strong enough to be able to
transfer the turning force required to rotate the roll



pul l ed through, the perforations of that web wll break at or near the

grip rollers. By this tine a portion of t he next sheet on the other
web- is protruding fromthe rollers and is available to be gripped. 30
However, such external -feed systens require a conpl i cated di spenser
having a.spindle for the roll and grip rollers for the webs. The
spi-ndl e nust rWe SR1377 bearings to reduce friction and m RENGBESA3HY
force needed to turn the roll. The grlqarollers nmust provide 35

the correct resistive force on the web. addition t he

perforations need bﬁtthSEﬁQWQmEQQﬁQE bﬁﬁﬂ eﬂ%ﬂéhté% 9ﬁ5t99¥§§§$735kthe

turning force required {o rotate _t
PCT/ GB96/ 03101 relatively easily outside the dispemser or atpthe grimhe

same tinme weak enowghleosthat they break relatively easily outside

t he di spenser or at thewég Therefore, this
system has a nunber,  of i‘é)fc’cf'l‘es'a('i-'vant égége‘“ hﬁFe %tnlugﬁﬁf ng t he
perforations Ps | ndisadvantages.c. Ther strength P& dihe perforationanis dot ure.
on the one hpractpes faigficult haveoheraweemqmg mBGufattuse. On
turning resistancegq tong e %teq.ggﬁggggﬁﬁt&% orc°verﬁ°m?s eegxao tgs:'| s

passing the grip rol 0S€ resis € Cca
to make the web tobY® lggtlaeswtanc\g, PrEr a0n the tdiexebapdeakhey muste t he

di spenser, a seven| afr paseingr ehdi Goipldlergnwhbse Udsidteivl | P
rollers is reguir efordiCcAiiteBaCho’ fYh'SS (FWaL the web too hard to
withdraw. If the web breaks inside the dispenser, a = -
complicated re-threading operation through the grip
rollers is required. The dispenser requires moving
parts which increase the cost of the system, require
15 -careful adjustment and increase the risk of mechanical
‘failure. Furthermore, if webs of different thickness
are used in the dispenser, the rollers must be adjusted
each time to compensate, either manually or by means of
an adjusting mechanism. This can increase the
20 complexity of the dispenser, and can be inconvenient for
' the person refilling the dispenser.
According to one aspect, the invention provides a
centre-£feed roll formed from two webs each having lines
 of weakness which allow the web to be separated into a
25 plurality of sheets, the lines of weakness of one web
being offset from those of the other such that in use
the sheets can be dispensed singly from alternate webs.
Thus, the invention provides a centre-feed roll
which allows single-sheet dispensing. In use, both webs
30 feed through an aperture of a dispenser, with one web
protruding further than the other due to the offset
lines of weakness. A user will grip and pull the
outermost web, and the friction between it and the
aperture causes the next line of weakness in that web to
35 break when it is at or near the aperture such that a
single sheet is dispensed. As this web is being pulled
- from the dispenser and a sheet detached, so the other



parts which increase the cost of the system require 15 carefu

adj ustnent and i ncrease the risk of nmechani cal failure. Furthernore,

i f webs of different thickness are used in the dispenser, the rollers
nmust “be adj usted each time to conpensate, either manually or by means
of an adjusting nechanism This can increase the 20 conpl exity of
t he di spensewosidzran be i nconvenient for the persorPQTsB%dMY t he
di spenser. According to one aspect, the invention provides a
centre-feed roll forned fron1tmo webs each ﬁaVingllinFs f ﬁf meaknﬁss
whi ch all ow the we t.0 b arat into a 25 urali of sheets, the
lines of weakness' Beisg gﬁ@?ﬁd“ﬁﬁ#?@@'EPSn@%?E%h?Qﬁ t RecabRer

such that in use the linelseoshueabnem dxe diffpenselysthel yie whealllipenat

webs. | Gufeakkaasi BYCohe ORetp iy %%kanceehéefixg%@ éﬁﬂfé
whi ch al | ows S|nqa$ sheet dbmﬁe In use b through
an aperture of a &ﬁ’fg B A protruding (£ romi the rdispenserhan t he

other due tddthe Wasse@ well-presented amdaknesachédusheetviid agaiipanne pul |

t he out er NIgy Whle, naid ﬁggrfriction between it and the aperture
causes the next line weakness jn that web_to 35 break_ when it is at or
near the aperture sucﬁ&FhQFeﬁent inventiote alfere prechanisd sentxelipds web

is being pulled dispensiog fhemd sgantxe-ferd zolheetNolatemdieds aseibhe ot her
WO 97/ 21377 is needed because the webs do not HEdAFRR HUdhelOLng
- 6- 10 therefore no serrations or edges around the aperture are
needed. The sheet opens out easily, even if it
initially comes out slightly rolled up, because the
single sheet is twisted through less revolutions {or
even through less than one revolution) than when longer
15 lengths are pulled ocut as in the prior art systems
previously discussed. |

The lines of weakness may be at any angle across
the web relative to the edge of the web. Preferably the
lines of weakness are perpendicular to the edge of the

20 - web. Preferably, the lines of weakness are in the form
of perforations.

The perforation strength is not as critical in the
present invention as in prior art systems. Unlike
external feed systems, a substantial force to rotate the

25 roll need not be imparted via the perforations; an
internal feed web is inherently easier to withdraw from
the roll. The minimum acceptable tear strength is
therefore reduced. The dispenser aperture can therefore
provide a resistive force which is significantly greater

30 than the minimum acceptable strength and the tolerance
"window" for the perforation strength is widened.

Preferably, the lines of weakness or perforations
are manufactured to be as weak as possible such that the
frictional force exerted by the aperture may be

35 minimised and the web will break as soon as the
frictional force between the web and the aperture is
present across the perforations. When one web breaks at



web is also being drawn out fromthe di spenser. Because the |ines of

weakness are offset, by the tine the line of weakness of one web has
broken, the first sheet of the next web is already protruding from
t he di spenser. 5 Thus, a well-presented and untouched sheet is

avai l.abl e for the next user. The present invention_allows
one- handed corWOémléU di spensing froma centre-feed r of FT/GRRGO3L ng
action i s needed because the webs do nqf forma rope, and 10
therefore no serrations or edges around the aperture are - needed. The

sheet opens out eagilyaafVih 'Jpértture o3 bgfﬂfcﬁ'{ g‘i’ﬁ‘ﬁﬁeﬁi&tsﬁéé@*ﬁx{ Xhe

rolled up, because the
revol utions (or ©the \/‘E@Pt‘fﬂ*](;udﬂrﬁégg PﬁaPFQﬁﬁ“re@fol WPBn} tE® when

| onger 15 | engt perforatpidri=dndl hpestufe t e Mdsigned so6ysh&Ysthe web

previ ously discuss h f ma angle
across t he V\gg ?:fns:.de G hglégggé ‘%’1\2@’% §§5|' e¥%$§b'?=y1f$6

li nes of weakRess ﬁ?@%eﬁ‘%rﬂﬁ%ﬁ&‘? FBC?%:%’?RJ% isx ppieroprt Hestems
Preferably, the |ibecawde WWsnbﬁldnbém;ﬁpwﬁed by thé olid©nwaD ons.

The perforation st fengi yadle BRoErhited! eldn 1R atepenBLE Sl utayont | or

as in prior art systens rnal feed anti al
force to rotate thei®® ang sill,bejdrsvn pehronsly toe ﬁP&rFﬁeer?@’ﬁlbrtéﬁ ons;
an i nternal deteslr wadb iis paleednt|y easier to withdraw from t he

roll. The m brrum accep{zﬁ ee?tle:gr §BEEBQ£Po£-a§:mn strEH?E ‘9#%$%educ%d The

di spenser apérture_can CHS
significantly great@hieed may,depend ﬁ#‘n‘F%rﬁ%@éﬁf‘-&BFe%tF’éﬁgt h and the

t ol erance " vhantiofd cthoringh prpeess! atharirgi mangthctaryi 6ENGe web,
E;e;graggi, atshgolslsag%e slﬁ:iﬁ@gnhgvtiiIOEeaﬁiégrfltde?taéﬁar'e?orce exeqﬂ{ acgfte%r e'?h:ao N
aperture may be 35F© Bff A& &Q XHB EAETORELYA Yhep PEEORALLRR Flrendtd -
frictional fmdbce bednwstn Hehdessbthan the rafiiirede teAsion otiERAEY ther 0SS
the perforations. \enR.00e WRBKPEGAKSg Rhanutacture.
The desired perforation strength will also depend

on the stfength of the web or base sheet. A stronger

base sheet will tolerate stronger perforation strengths;

20 in order to cause the perforations to break, the
‘aperture will need to be more restrictive in order to
provide a frictional force greater than the perfoi:ation
strength, but because the web itself is stronger, there
is less risk of it shredding in the aperture before a

25 sheet becomes detached. Weaker base sheets will need
weaker perforations and a less-restrictive aperture;
there is a greater risk of the web shredding, making it
necessary to have a lower frictional force provided by
the aperture to cause a sheet to detach.

30 From the above, it can be seen that there is a
strong inter-relationship between the strength and size
of the web material, the perforation strength and the
aperture size. In practice, these parameters will be
adjusted in order to provide a satisfactory single-sheet

35 dispensing system in which the detaching force required
from the user is not excessive.

Preferably, the force required to detach a sheet
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-7- - or near the aperture, a portion of the next sheet on the

other web will already be presented. Even if the perforations and
aperture are designed so that the web breaks inside the dispenser or
aperture, this will not 5 cause the problens encountered in prior art
systens fpe one web should be supported by the opborGBY&3101

(which will %% protrudi ng fromthe di spenser at this time) and will
be drawn t hrough the aperture when the - B8 other web is pulled. 10

In reality, the perforation strength which can be achi eved may depend
on the |imtatio#Fomf thpeweb is lagathenuabeagt p3eRAss. Ibudsngosaiblect ure

of the web, tnaheanaabaaefngwﬂdrdeewl ERig 6ﬁéﬁltﬁi§t&n%bﬁ§e' Boibe web

to be able to run reec erfora |on Sstr ann t be.less
than the required® f’%né?o%ﬁ%‘% %r%qqe]%r?aﬁ ﬁﬁred

manufacture. ~ operatiompak Yﬁ%ﬂ#eﬁ9rp@haoda;a@hnngrﬁqnpqwnm Bboutsaodgpend
on the stremgth ek u.beswebmé mﬁh%emeoaméwwmg fokagewsiget Wil |

tol erate stronger [ forat str to_cause the
perforations to g ﬁ ¢ m%?’ﬁgvm??c?ﬁsec?‘%g% PoPE™ st ri cti ve
in order to _ tepsevndge@ixad:thmm friachinerieat dit tisacongddpredor ati on
strength, but be¢asgethiige v nd wllnfinuth aéfamﬁi Sti¥yth benehfnl €SS ri sk

Veaker base. sheclBiGH AR e”“reifie%%%ieér?wfm%f?c° I, 10%ua8e¢
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web can be varied according to the manufacturing
process, the characteristics and dimensions of the webs
and the particular application. There are essentially
two variables involved: the ratio of the width of the

15 remaining uncut web to the total width of one
perforation and one uncut portion {(the bond ratio), and
the number of perforations per unit width of the line of
weakness. Both of these parameters can be adjusted to
give the desired detaching strength of the sheet, and

20 will be dependent on the thickness of the web, the
strength of the web and the dimensions of the aperture
through which the web is dispensed. Preferably, the
perforations are configured to achieve a detaching'
strength of 800g or less.

25 Generally, the wider the perforation, the more
- consistent the bond ratio will be. When the desired
length of each perforation is small, any variation in
the perforation length due to the manufacturing process -
will have a greater effect on the remaining uncut

30 length; when the perforation is longer, the same
variations exist, but proportionally the effect on the
remaining uncut web is much less, so that the detaching
strength is more consistent and reliable. 1It is also
more difficult to cut smaller perforations in some

35 materials, such as thicker materials or those with a
number of plies. Preferably, therefore, the perxforation
width is greater than lmm. '



there is a greater risk of the web shredding, nmaking it hecessary to

have a |l ower frictional force provided by the aperture to cause a
sheet to detach. 30 Fromthe above, it can be seen that there is a
strong inter-relationship between the strength and size of the web
material, the perforation strength and the aperture size. In
practice, thes¥opmaameters will be adj usted in order tRFHERRGOIA o
satisfactory single-sheet 35 di spensi ng systemin which the detaching
force required fromthe user is not éexcdeSsive. Pref er abty,
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appl i cation. 1J her ewe%se w%.%iegto%aclilet\faching strengths and smaller uncut
portions are more difficult to manufacture.

Preferably the bond ratio is about 1:5 (20%) or
less. More preferably the bond ratio is about 1:10
(10%) or less. Still more preferably, the bond ratio is

15 about 1:20 (5%) or less. Even more preferably, the bond
ratio is about 1:30 (3.33%) or less.

This ratio will clearly be the same as the ratio of
the strength of the line of weakness to that of the
material itself; if there is a 10% perforation, the

20 sheet detaching strength will be 10% of the material
tensile strength. However, if the material strength
approaches the perforation strength, the risk of the web
shredding at the aperture and not detaching into single
sheets is greater. Preferably. therefore this ratio is

25 less than 20%. '

Preferably, each web has less than about 15
perforations per 1l0cm width of the roll, more preferably
less than about 10 perforations per 10cm and still more
preferably less than about 5 perforations per 10cm.

30 One preferred perforation configuration which the
applicants have found to work satisfactorily in practice
is a bond ratio of 10% and a perforation width of 18mm,
making the uncut web width 2mm. However any suitable
perforation configuration which will achieve the desired

a5 detaching strength is envisaged.

It is envisaged that any suitable amount of offset
may be used for the webs. The offset can be expressed



two variables involved: the ratio of the width of the 15 remai ni ng uncut

web to the total wdth of one perforation and one uncut portion (the
bond ratio), and t he nunber of perforations per unit width of the line
of weakness. Both of these paraneters can be adjusted to gi ve the
desired detaching strength of the sheet, and 20 wi |l be dependent on the
t hi ckness of {we7mesr? the strength of the web and t he ptirRmstzANs Of
the aperture t hrough which the web is dispensed. Preferably, the
perforations are configured to achi eve a detaghtng strength of 80Qg
or less. 25 .. Generally, the wder the perforation, the nore
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than 1nm is Mg/ tRha7dbout 60/40. The optimum offset is about
PCT/ GB96/ 03101 50/50, with each sheet being presented an amount equal
10 to that of the previous and the subsequent sheets. )
However, any offset in the range between 50/50 and 70/30
has been found to work adequately.
If there is an uneven offset present, it is
preferable that the outer web projects more once a sheet
15 has been detached from the inner web than the inner web
projects when a sheet has been detached from the outer
web. When the outer web is pulled from the roll, it
will almost certainly pull the inner one with it because
of the way the webs are wound up. Conversely, when the
20.  inner web is pulled, the certainty that the outer web
will be pulled out is less because the inner web does
not surround the outer web; more reliance is placed on
the friction between the two webs to pull the outer web
out. Therefore, it is preferable that the outer web
25 projects by a greater amount than the inner web each
time so that there is more chance that the outer web
will be drawn down with the inner web.
The webs may be single-ply or may consist of more
than one ply. The size and nature of the aperture to
30 achieve a satisfactory frictional force will then depend
on the physical dimensions of the roll and also the
thickness of the webs.
The present invention will have applications in
many fields. For example, the centre-feed roll of the
35 present invention may be used for sanitary applications
such as hand towels and wipes, impregnated wipes, toilet
tissue, kitchen towel and facial tissues, but may also



Furthernore, the tendency of a web having shorter uncut portions to

rip during manufacture is greater conpared to a web having the sane
detachi ng strength but | onger uncut portions. This is because the

i ndi vidual 5 remai ni ng portions of uncut web are weaker, and

therefore any variation in the tension across the web during

manuf act ure cwowame the end uncut portion to tear, PETEBPYON 0 t he
web "unzi ppi ng" across its w dth. This _is undesirabl e during

manuf acture. Consequently, 10 webs with T & det achi ng strengths and -
smal | er uncut rtions e more difficult to manufacture.
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perforation, the 20  rhBegres@iaGhivamLtIbheNgt Butdbld k0 Ynyf cggﬁ gpterial
tensil e strength. w%vei, *f t he r’rﬁ,terlal 3tren€th aE ro es the
perforation strenJPRSTLAL VHEER a0t Be kopmed 1intq i AR, pexrforpEed R4 ur e
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nonwoven fabric having high strength and abrasion
resistance manufactured by the applicants), Kimtex® (a
synthetic thermoplastic fibre fabric for use in industry

20 and other areas, also manufactured by the applicants),
and medical sheet having a polyethylene baffle with pulp
fluff on one surface for use in operating theatres.

The present invention is also suitable to provide

double-sized sheets from a roll whose width is half the

25 sheet width. This is achieved by folding both webs in
half along their length (i.e. in the machine direction)
.before the roll is wound up. Perforation can be carried
out either before or after the webs are folded. When a
sheet is dispensed, it will be folded in half and can be

30 unfolded to provide a double-width sheet. Triple-sized
sheets or larger can also be provided in a similar way.

The centre-feed roll according to the invention can

be manufactured by winding up two webs having lines of
weakness such as perforations which have the required

35 offset. This offset may be achieved by feeding each
unperforated web into offset perforators before they are
combined to form the roll. Alternatively, the two webs
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- 10 - in terns of a ratio of percentages; the ratio nust tota

100 because if the offset is uneven, one sheet will have nore than
hal f of its length presented whereas the next sheet will have
correspondingly less than half its 5 | ength presented, the sum of both
| engt hs t ot awbismgtsrhe whol e | ength of one sheet. PrePET/EBP§03181he
offset ratio I's less than about 70/30, and nore preferably the ratio
is | ess than about 60/40. The optinmum of f5é i“s about 50/50, with

each sheet being presented an anmount equal 10 to that of the previous
and the subsequefBRsREcbEought togghhers£firgh,angdsthen fped to pagdvgbet ween
.50/ 50 and 70/ 30 perforaserbwitexrd they arenpekfetiatedt=inultaneously. Té

there is an unev e rsgfg%s lpbs Al r t e ter
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inner web does cost oftthemaufhdtheiagt proweds. nore reliance is placed on |
the friction between

Therefore, it is pref%?‘g%]Wtak%t%E Lragggﬁeggﬁe %eé‘é‘tignb@ila %J?ee%ter
anmount t hat% he RnRERtRenfesd ¥oll dispensing system comprising:
a centre-feed roll formed from two webs each having
lines of weakness to allow the web to be separated into
a plurality of sheets, the lines of weakness of one web
being offset from those of the other such that in use
15 the sheets can be dispensed singly from alternate webs;

and

a dispenser for supporting the roll and having an
aperture therein through which the webs can pass from
: the inner surface of the roll, the perforation strength
20 in each web being selected such that the web can be
withdrawn from the centre of the roll but is broken as a
result of the resistance provided adjacent or within the
aperture.

It is envisaged that the centre-feed roll will

25 dispense with its axis in any orientation, however the
axis is preferably vertical such that the webs are
dispensed from either the top end or the bottom end of
the roll. Preferably, the webs are dispensed from
bottom end of the roll as this allows the webs to hang

30 down and be more readily grippable.

It is envisaged that the aperture in the dispenser
may simply be a hole. As discussed above, serrations
are not required around the aperture because it will not
be necessary to rip the web to detach a sheet. The size

35 of the aperture will depend on the material
characteristics of the webs. The important criterion is
that a frictional force is present between the web being



time so that there is nore chance that the outer web will be drawn

down with the inner web. The webs may be single-ply or may
consi st of nore than one ply. The size and nature of the aperture to
30 achi eve a satisfactory frictional force will then depend on the
physi cal dinensions of the roll and al so the t hi ckness of the webs.
The present i rWeamB will have applications in many f i BFHSBIGH3L01
exanple, the centre-feed roll of the 35 present invention nay be used for
sanitary applications such as hand toméPs and w pes, inpregnated
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any type of 5 gheet | fromthehwebn be fornmed into a web, perforated and

rolled. For exanple, thenavaledray l&ﬁefﬁéaaéséxaf’@ﬁ%&% al_forcd Mdipven Of
e

film and nmay be natural Oﬂﬂiy g cause t ere I's I ess waste
with the present ifVRRTHETREY s BRABi OF dthe apRzsuTre,mill; depend Pagtlyl v
and cleanly, and on the gtrengthopg) thehperformattiions.calhel serdmgexptieed t o

perforations, the smaller the aperture is needed,

10 however this can lead to ripping and creasing of the
towel. Therefore for the best performance, the
perforations are preferably made as weak as possible
such that the aperture can be made larger. As discussed
above, the size of the aperture will also depend on the

15  ~physical dimensions of the web and the individual
sheets, such as thickness, flexibility and width.

While it is anticipated that the centre-feed roll
of the present invention will work with existing

. dispensers, the applicants have developed a novel base

20 and aperture which complements the centre-feed roll
operation.

This is a new departure, and according to a further
aspect, the invention provides a base for use with a
centre-feed roll formed from one or more webs each

25 having lines of weakness which allow the web to be
separated into a plurality of sheets, wherein the base
is provided with a rim extending around an aperture,
which rim projects into the centre of the roll in use,
whereby the web may pass through the aperture from the

30 inner surface of the roll. '

It is envisaged that the rim of the base projecting
into the centre of the roll may have any suitable cross-
section such as circular, elliptical or polygonal.
Preferably, the cross-section is circular, and the rim

35 which projects into the roll is a truncated cone with
its narrower section furthest from the base.

Preferably, the centre-feed roll is formed as

T [




di spense nore costly materials which have not previously been

di spensed froma centre-feed roll. Exanples of 15 nor e expensi ve
mat.erial s which can be dispensed in this system are Hydroknit[err] (a
hydraulically entangl ed nonwoven fabric having high strength and

abr asi on resi stance manufactured by the applicants), Kintex[err] (a
synthetic thgpeepisastic fibre fabric for use in industry 2®CT/GBasiesIar her
areas, al so manufactured by the applicants), and nedi cal sheet having
a polyethylene baffle with pulp f1 uf f#4on one  surface for use in
operating theatres. The present invention is also suitable to

provi de dofgperibed phawe E3omy SHPaweks| thddnfsieof weakaessof 25
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are fol ded. Whenwebs. sheet I s di spensed, |t wll be folded in half and
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wi ndi ng up two webBEsek\perfanatdeonorentre-foed ralds andessribed  abpone ons
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ooy e b A hC AL it By
97/ 21377 10 lower dispens;ng forces are negdexi.cRgheobase prov1des a
- 12 - rim on the upper edge of which the perforations tend to
separate sequentially across the width of the web
(*zipping®) and not simultaneously ("bursting") as would
happen with a two-dimensional aperture. As the web is
15 pulled out, one edge:of the web dragé across the upper
edge of the rim around the aperture, and the force with
which the web is being withdrawn is concentrated at this =~

point. Therefore, once a line of weakness arrives at
the rim, the concentrated force causes the perforations
20 to tear sequentially from that point across the web to

the other side. 1In this way, the dispensing force is
reduced as the user does not break all the perforations
across the web simultaneously. In practice the tear
strength of the perforations can advantageously be

25 increased relative to the dispensing force "felt" by the
user since there is a more effective severing action.
This has manufacturing advantages.

Incidentally, lines of weakness which are not

perpendicular to the edge of the web but are disposed at

30 some other angle can also exhibit "zipping" rather than
"bursting” tendencies when dispensed through a
conventional planar aperture, realising similar
advantages to those achieved with the new aperture
design.

35 It is not necessary for the aperture to be part of

' the dispenser. For example, the base could be formed as
an insert in the end of the roll; the roll plus base



can be brought together first and then fed to a single per f or at or

where they are perforated sinmultaneously. To achi eve the offset, the
webs are then separated and one web nade to travel a further distance
than the other 5 before they are again united and wound into a roll.
This latter nmethod has the advantage that only one perforator is
needed, thus @PI3BY ng and reduci ng the cost of the FrEHERRONN ng
process. Accordi ng to anot her aspefst’,_the i nvention provides 10
a centre-feed roll dispensing system conprising: a centre-feed

rol | formed from tug,wehneiats aylitea ineo ld %oaveﬁtm@ﬁ% el oV { e

web to be separated into |, 5ﬁﬁaura c{ﬁ heet s Wweakness
of one web W RFAAYELYs r BRe PRAR dasign. conhd e R¥PYIdad &% 88 15
t he sheets can be itissrnsedmedbfyyekisring dispahsersbsor it cowddbe

a di spenser for Lﬂﬁgiﬁdﬂtbﬁelﬁgéltﬁ@ddm%%raﬂts elf. aperture therein

through whi ch_t he s_can pass i nner surface of the roll,
the perforati®dn strengioa copperbionalebase agdsaPertwie ich gd€ t he web
can be Wi t hdradjadentmonkeen@ndf etled ¥dld el nbut inside dien caatge

to1's: envisaged & 1 R er%{a%\f“rgﬁ? BEAE G el b Bhbeldifer be RRRTLIIEL
in any orient ati orfeRRRARG, opnEhe per@gag::.logx |§F€PE§E’BI§°@é¥acqec,r&lalsuch t hat
the webs are dimenicad tooprevidersufificientefdiotidmetdyeid @y end of

the roll. Prgd era%méﬂ%%‘&gﬁ&ﬁe %%QF%%@IU Ogiae sheépté a%ﬂﬂgt%\eghe

roll as this allows the
gri ppabl e. emerge; Creagfd; s’a@e%i 798 %Svﬁﬁeﬁm%d |"=H“{% i&?spenser
may sinply be a hdlengths diischasealsddbesn feunat thas this mewe type OEqUi red

around t he aperturaﬁpéawuseahaoml aficular chE PRGASIELY ddhd Elablie Web 10

det ach a sheet. The si tthe aperture w epend on t e ferlal
characteristics ofS¥hé& Eﬁ‘zﬂﬁ‘: &R F@‘F‘?O?F“F%nt so thag,theg
frictional fXce isi'lqates'.ennobein\mmdml wEbab8rope* as with a

conventional aperture.

'The advantage of being able to use webs with a
higher perforation strength is that less dependency is
placed on the manufacturing process limitations; as

20 discussed above, very low perforation strengths are
difficult to achieve.

Another advantage of this type of aperture is that
a pocket is provided on the external side of the
aperture which is a suitable chamber in which to put a

25 seal, such as a resealable cap, which may be useful when
the invention is being used to dispense impregnated
wipes. The seal will prevent the wipes from drying out
and will ensure that the next wipe to be dispensed will
still be moist.

30 The base can be formed from any suitable material
such as metal, plastic or caxd.

According to a fourth aspect, the invention
provides a centre-feed xoll dispensing system
comprising:

35 a centre-feed roll formed from at least one web
having lines of weakness to allow the web to be
separated into a plurality of sheets; and




- 13 - pul led and the aperture which is sufficient to break the

| ine of weakness or perforations in the web when the force is
transmtted across the line of weakness. This renmoves the need for
the user to separate physically the 5 sheet fromthe web. _
Therefore, the necessary frictional force and consequently the size
of -t he apertwoam¥? depend partly on the strength ofeCriesesn3iol
perforations. The stronger the perforations, the smaller the aperture
I s needed, 10 however this can lead to Ti¥ing and creasing of the

t owel . Therefore for the,best performance, the erforatiqns are
preferably made as we k8 g’r‘ HiQF supporgipg Hﬁ%tr‘%ﬁe %#W#chan be

made | arger. As Mequedeln whiqtbmse,pr&:lvddedzm.ﬁ& éfﬁmm al so

depend on the 15arcﬁhblshﬁ ?j Al 5&& ?ﬁfe@ﬁp ihe 'trﬁ%

sheets, such as t ﬁness I|t

antici pated that EchPid- :\‘reéﬂser'olqhe web passing Ghxongh th#vepermrw I I
work with e¥isti nfgom the immgermartace b€ ahel reXn}t &:Hﬁvl‘géﬁ%‘tﬁhﬁlaﬁd a novel

pase 20 . 2 aBerkistn i he U TR b BE KU AR Ok chat the

oper at i on. S iS.a new par ordi
agpect t he inveHFPoﬁthB |Yﬁ£PQ¥QU§§§IF@HtESeCQHQW#z?f the r@éhtbetfeed rol |
formed fromtwo hebkenags amuasu;ﬂ lofe th@ébresistandsigrend deli aajatesy t he

web to be separ apetyifhfndhe ap ﬁh%l ity of sheets, the |lines of weakness
fset f ose of the ot her wherei n the base-
of one web 10 bEIngEmb éfaents of the invention will now be described

by way of example only and with reference to the
accompanying drawings, in which: .

Fig. 1 shows a plan view of a centre-feed roll
according to the present invention;

15 Fig. 2 shows a perspective view of the centre-feed
roll of Fig. 1 in use in a dispenser;

Fig. 3A shows in perspective a base according to
another aspect of the invention suitable for use with
the centre-feed roll of the invention;

.20 Fig. 3B shows the base and centre-feed roll of the
invention in use; and

Fig. 4 shows in elevation apparatus for
manufacturing the centre-feed roll of the invention.

25 Fig. 1 shows a centre-feed roll or barrel roll 1
according to the invention. The roll has been unwound
slightly from its outer surface to show the offset
perforation arrangement. It should be understood that
in use, the webs will be fed out from the inner surface,

30 and the webs on the outer surface will usually be
secured to one another so that the roll does not unwind
as shown in the figure.

The rcll comprises an inner web 2 and an outer web
3 each having perforations 4 which allow individual

35 sheets 5 to be detached from the webs. The individual
sheets have a length X. The roll is made from paper and
is suitable for use as a hand towel or other wiper.



Is provided with a rimextending around an aperture, which rim
projects into the centre of the roll in use, 30 wher eby the web may pass
t hr-ough the aperture fromthe i nner surface of the roll, the rim
provi di ng sufficient resi stance such that the sheets may be di spensed
singly fromal ternate webs. It is envisaged that the rim
of "t he base pWwQ&T2BTYY 35 into the centre of the roll may 1

sui tabl e cross- section such as circulag, _elliptical or polygonal.
Preferably, the cross-section is circular, and the rim whi ch projects

into the roll is a trungal e w ' re ctd t hest
fromthe base. 40 %(r%ef% (%rIEa \#y?ﬁ?h%e%feor#aﬁtg'-o?' %eé[g\r,\%#ﬁsé% ?&rﬁ@g&as
WO 97/ 21377 Y, and in this embodiment has an pf&fseposf 03ALH0 -

- 14 b be dfefscri bfecbﬁp.oweshbafm-uﬁe i‘@.b.'ﬁh 1 tihﬁrllﬂs'bﬂﬁ.ﬁ af dispdnns aqfh
one we eing o omt e, e of her .such t | {
sheets can be disp nese&cf' sﬁeﬁ%%% flrgo%hmei’%a‘fueﬁlne on\i/vgbg?rSSi&ﬁ%yTﬁgs,
this apertureSdesigfie stigureper Fansrt aApdseuipre webs 2 apded arepiadi ng
operation when usegh¥high l@RrcweeWebof the difdpesiseR¢’ hadathents albe e- f eed

O vens | oesr”! e GG perrorelSURNE sabef e Y Thphiondl P ARG 2 |
| ower di spensi ng fEraeshe dispenser fonchewdhas shiegbsdaof outexn jwekod -t he
upper edge of whi athdhes RHele®’ dki @8Sbé Cdiflsgiéhised, the user will grip

10 sheet 8 and pull dovnwards until the friction force
between the inner web 2 and the rim of aperture 7 passes
across perforations 10. Sheet 8 will then detach
leaving the end of the next sheet 11 of the inner web at
the aperture 7. While the inmer web is being pulled,

15 outer web 3 is simultaneously moved downwards by virtue
of it being wound with the inner web, and by the time
sheet 8 has become detached, sheet 9 will be protruding
from the dispenser by a similar amount to sheet 8 as
shown in the diagram. Thus, sheets are presented from

20 alternate webs. '

" Kimberly-Clark Europe standard test procedure
number KCN-060 can be used to test the detaching
strength of the line of perforations. This test uses an
Instron Universal Testing Instrument to simulate a

25 detaching action between two adjacent sheets of the
perforated product. For a 200mm wide roll, the sheets
are folded into thirds along the machine direction and
placed in the 3 inch (76émm) jaws of the Instron
instrument before the test is begun. The jaws initially

30 have a gap of 102 + 2mm, and the top jaw is moved
upwards at a constant rate of 250mm/min away from the
bottom jaw until the perforations are broken. Total
energy (kg/mm), peak load (g), percentage stretch at
peak (%) and total stretch as a percentage (%) can be

35 measured.

The material tensile strength can also be measured
in this way, using an unperforated sample, in the chosen




separate sequentially across the width of the web ("zipping") and not
si mul taneously ("bursting") as would happen with a two-di nensi onal
aperture. As the web is 15 pul |l ed out, one edge of the web drags across
t he upper edge of the rimaround the aperture, and the force with
which the web is being withdrawn is concentrated at this poi nt .
Theref ore, ommeemidine of weakness arrives at t he ri recri¢m®eé/ 03101
concentrated force causes the perforations 20 to tear sequentially from
that point across the web to the othé® side. In this way, the

di spensing force educed as _the user does not break all the

perforations dir cricn fmﬂél"ﬁﬁ magbdng| Jiresrinmiot i da pRactice
strength of the peSDmaWidessmadsarﬁeagedushudb&i&esuﬂt“ﬁx&iﬁiﬁﬂié&' ative

to the dispensing,fares obehin t nmor e
effective severlgé ct? eréEi %S ﬁ%#gﬁéFﬁurlng a §ﬁ @E_
Incidentally, Ii of meakness whi ch are not perpendlcular to the
edge of theSweb but aFigdiposteiwmia Base 13088coidiRig @&Qhﬁoﬁﬁéraé%&(h' bi t

'zi ppi ng” rather gkhgRe invent{BH St ifQ nggﬁgﬁxégsst\:@eo %h%g%?i gg P arﬁ%ose

conventi onal planar a)Berture reaI|S|n
achi eved with thé3nBRViRd 3 Jim i §erm3sf a hollow truncatednecessary

for the apertur ecbnebén peig mﬂddle. Ihhﬁsd S@§ﬂ§ﬁ6wn|1ﬁ'ﬁi ANPBE, chde base
could be forned t end, o e the o]l plus
Base %72%%%h§d“§aféééﬁt BfieC88a U 11 HArreat 85119

base
PCT/ cB96/ 03P01 with the rim projecting into the centre void of the

roll. Webs 2 and 3 pass through aperture 14, and upper
edge 15 of the rim provides an edge on which the
perforations separate sequentially across the width of
the web.

15 - Apparatus suitable for manufacturing the centre-
feed roll of the present invention is shown in Fig. 4.
Two base rolls 16 on unwinding stands supply inner and
outer webs 17 and 18 which are brought together and fed
to a single perforator 19 where the perforations 20 are

20 applied to the webs simultanecusly. In order to provide
the webs with the necessary offset before the centre-
feed roll is wound, the outer web 18 is made to travel a
further path than inner web 17 by passing it around
roller 21. The position of the roller can be adjusted

25 in a direction perpendicular to the direction of travel
of the webs such that the degree of offset can be
adjusted for different products. Once the perforations
have been offset, the two webs are wound into roll 22.



could then be inserted into a conventional dispenser. Al ternatively,
t he base design could be provided as an insert to nodify existing
di spensers, or it could be i ncorporated into the dispenser itself. 5
Wth a conventional base and aperture which lie adj acent one end of
the roll and not inside the centre of the roll, the S“ﬁﬁ%ﬁ%ﬁ@ﬂ
aperture nust WRI¥EHr ol | ed . depending on the perforati gfh and
mat eri al di nensions to provide sufficignt friction force to 10
achieve bursting. As a result, the sheet can sonetines ener ge
creased, in a roD%ﬂ&FﬂEﬁ?n ripped along its |l ength. It has al so been
found that this new type of aperture, and in particular the truncated
cone shape, can al so unravel the sheet to sone extent so that the 15
sheet is not in astncia efentre-gped roiifidimad from twoweslis earh hpethgre.
The advantage of baj g, Y GebRnl3 WEfth Willbvithe web MONE NelbAall on
strength is that | ess dependency Is placed_on the_ manufacturing
process |initati oPRERS m-“ralHEXC%%sﬁﬁf%vﬁpevH‘}e’Fo?F padiness of one
sth_rengt hs a][e welsliddingl bE £t afkd Wwhose of the otHeEwtduh atiagntiage |0f
this type of apert I rna

Phe TCT L i wihee can o RAREEReLS RLAKLYSFGH driRariie

side of the aperture Irch™T's a sui put a 25
seal, such as a ré&®Rf-able cap, which may be useful when t he
i nvention is being used to dispense inpregnated w pes. The seal will

prevent the yhpes §romagLyi t n b L e W pe
to be dispeng%d Wil .T%eycggfﬁg ng?nﬁqgi'%ggkiguﬁQfWh%ﬁ%ﬁ%%é%ﬂkggﬁgé -
formed from any s Fe@#Red&CefrERCh a shegt-Frgm Fhe Jfeb fsdase hapard.
According to a fowddutag@e0l,. the invention provi des a centre-feed
roll dispensing system conprising: 35 a centre-feed rol

formed fromat |east one web having |ines of weakness to allow the
web to be 3. The centre-feed roll of claim 1 wherein the force

15 required to detach a sheet from the web is less than
about 800g.

4. The centre-feed roll of any preceding claim wherein

the lines of weakness are in the form of perforations.
20

5. The centre-feed roll of claim 4 wherein the

perforation width is greater than lmm.

6. The centre-feed roll of claim 4 or 5 wherein the
25  bond ratio is about 1:5 or less.

7. The centre-feed roll of ciaim 4 or 5 wherein the
bond ratio is about 1:10 or less.

30 8. The centre-feed roll of ¢laim 4 or 5 wherein the
bond ratio is about 1:20 or less.

9. The centre-feed roll of claim 4 or 5 wherein the
bond ratio is about 1:30 or less.
35

10. The centre-feed roll of any of claims 4 to 9

R O



separated into a plurality of sheets; and WO 97/ 21377

PCT/ GB96/ 03101 - 16 - a
di spenser for supporting the roll and having a base therein which is
provided with a ri mextending around an aperture, which rimprojects
into the centre of the roll in use, the web passing through the
aperture 5 wodrresmthe inner surface of the roll, the per PET&HIGN3101
strength in the or each web being sel ected such that the web can be

withdrawn fromthe centre of the roll but™i broken as a result of

the resistance provi ded adjacent or wwthin the aperture. .10

Enbodi nents of t eirﬁ&@n??%ﬂ 'ﬁ’/ﬁrl? |hag,de5s Egl?{"r ?‘B@‘dt 18 Pejforaltiogs B§Enpl e
only and with reflécanwiédtb ¢oficche rollacconpanyi ng draw ngs, in which:

Fig. 1 shows a plan view of a centre-feed roll according to the
present invention, 15 Fig. 2 shows _a perspecfiyve view of the
centre-feed 11ro|Fhﬁfc??EE91£%§¢|£9;RiRfa Ysﬂgﬁg¥ﬁ¥ms 4 to?d Fig. 3A
shows i n perspecwhereinbeach acstohisndeisge than about 0 penfecttdbnshper

i nvention suitabh@gcihOkidsE ¢t 11.the centre-feed roll of the
I nvention; 20 :If?g 3B é%eom%ot e base and centre-feed roll of the

I nvention in use; and : Fig. 4 shows in elevation apparatus for
manuf act uri ng t ha2cenThe- ¢emcre-didedofrollecfnaapt oHnclaims 4 to 9

wherein each web has less than about 5 perforations per
10 10cm width of the roll.

13. The centre-feed roll of any preceding claim wherein
the ratio of the line of weakness strength to the web
tensile strength is:less than about 1:5.

15
14. The centre-feed roll of ahy preceding claim wherein
the offset ratio of the perforations of one web to those
of the other web is less than about 70/30.

20 15. The centre-feed roll of any preceding claim wherein

the offset ratio is less than about 60/40.

16. The centre-feed roll of any preceding claim wherein
the offset ratio is about 50/50, such that each sheet is

25 presented an amount egual to that of the previous and
the subsequent sheets.

17. The centre-feed roll of any preceding claim wherein
the web is formed from paper, nonwoven or film.
30
18. A centre-feed roll dispensing system comprising:
a centre-feed roll formed from two webs each having
lines of weakness to allow the web to be separated into
a plurality of sheets, the lines of weakness of one web
35 being offset from those of the other such that in use
the sheets can be dispensed singly from alternate webs;
and

I



25 Fig. 1 shows a centre-feed roll or barrel roll 1 accor di ng
to the invention. The roll has been unwound slightly fromits outer

surface to show the offsemssheetHas lmion arrangenent. It should be
under st ood t hat in u be fed out fromthe inner

surface, 30 and the web surface wi || usuall

secured to onVAW&INar so e roII does not unwi nd yﬂz‘g”’é’ﬂ%% in
the figure. The roll conprises andi ner Web 2 and an outer web
3 each having perforations 4 which allow individual sheets 5 to be’
detached from the webs, d{gﬁehgngf&laéup rtn.n?hEﬁLSrgfi/ % The
roll is made from paper an tpcb use as andt we

ot her wi per. apert% §beveinthrough which the webs can pass from

PCT/ GB96/ 03101 the inner surface of the roll, thé?perforatzon streﬁbeh

offse_t of the perf-q* @ac‘i’xn B%%S&‘”E@feéféﬁgtsncf_x thaEYﬂh@

enmbodi nrent has an fset o he ro?l 1in
use in a di spenseWi¢hdrawn frem Bhe repkse of §HSV\F|°H'| Mllrsné’r&’ﬂe? pgra
sinplicity of 5 resule bfgthe. redistancenprovidedvadiacent oS vdthihethe

t hrough aperture 7?%.5?. di spenser, and due to the of f set
perforations, shee i'nner web 2 protrudes fromthe dispenser
further than sheet 9 of outer web 3. When a sheet is to be dispensed,
the user will griagl0 Thesbentré&-fesi p:d]]l ddepensiing usysten f icladt 08
force Pt ne | r aﬁ% r 9 ure 7 passes
across perforati oﬁgl ‘insﬁggta%fé’ ﬁ en lt ?i%]h brebEdi.

20. The centre-feed roll dispensing system of claim 19
wherein the webs are dispensed from bottom end of the
roll.

15
21. A base for use with a centre-feed roll formed from
one or more webs each having lines of weakness which
allow the web to be separated into a plurality of
sheets, wherein the base is provided with a rim

20 extending around an aperture, which rim projects into
‘the centre of the roll in use, whereby the web may pass
through the aperture from the inner surface of the roll.

22. The base of claim 21 wherein the cross-section of
25 the rim is circular.

23. The base of claim 21 wherein the rim is a truncated
cone with its narrower section furthest from the base.

a0 24. The base of claim 21, 22 or 23 wherein the centre-
feed roll is formed from two webs, the lines of weakness
of one web being offset from those of the other such
that in use the sheets can be dispensed through the
aperture singly from alternate webs.

35
25. The base of any of claims 21 to 24 wherein the base
is formed as an insert in the end of the roll.

THIS SHEET HAS BEEN |||||||J |||||Ll “l,!l “llsl ! |“|
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| eaving the end of the next sheet I—ef—the+nnrer—web—at t he aperture
7. While the inner web is being puIIfﬁ,-lS' __outer %ﬁb 3 is simultaneously
nov.ed downwards by virtue of itHh ‘th -t he i nner web, and
by the tine sheet 8 has becone :’ 9 will be protruding
fromthe dispenser by a simlar anoun ' shown in the

di agram Thuswo ¢hests are presented from 20 al t er nat e WHEI/GB6/03101

Ki nberly-C ark Europe standard test procedure nunber KCN- 060 can be
used to test the detaching strengt it @@ the line of perforations.

This test uses an Instron_Universal Testing Instrynent to sinulate a
25 det achi ng &#€ti ofBBePIRE O AYafEaCAARME NeL{tO A5 ierein tha-bage 5 ed
product. For a 2G8npruwwiidedoads,an himssrtets modify asxeidtdingedispenséhs| ds

al ong the machine direction and placed in the 3 inch (76m) jaws of
the Instron instrunent before the test is begun. The jaws initially
30 have a gap2d+ 18be[kprse ofnAnYy e claimsp2] 4@ 26 yWhpegin the Hager ds
at a constam ratie @br@b@ntrom plamsnid oacaba. bottom jaw until the
perforations are broken. Tot al energy (kg/mm), peak |load (Qg),
percentage stretch at ) peak (%. and total stretch as a percentage (%
can be 35 neasdPed. A dispenser uddpgr faPase AF |Gladmedn dinaB¥nchi so be
measur ed | elalims 2@ytoux?TnNg an unperforated sanple, in the chosen
WD 97/ 21377 PCT/ GB96/ 03101

- 18 - '

10 29. A centre-feed roll dispensing system comprising:
a centre-feed roll formed from at least one web
having lines of weakness to allow the web to be
separated into a plurality of sheets; and
a dispenser for supporting the roll and having a
s base therein which is provided with a rim extending
around an aperture, which rim'projééts into the centre
of the roll in use, the or each web passing through the
aperture from the inner surface of the roll, the
perforation strength in the or each web being selected
20 such that the web can be withdrawn from the centre of
the roll but is broken as a result of the resistance
provided adjacent or within the aperture.

30. The centre-feed roll dispensing system of claim 29
25 wherein the centre-feed roll is as claimed in any of
claims 1 to 18.

, THIS SHEET Hag
w7




B
direction (normally the machine direction), '~ In practice a 50nm wi de
sanple is tested, and the result miltiplied: =~ by 4 to obtain the
tensile strength for a 200nm w de roll. 5 Fig. 3A shows a
base 12 according to anot her aspect of the invention. The base
consists of a circular plate 13 having a rim114 in the formof a
hol'l ow truncamam97/21377 cone in the middle. In use, as shown RGF/GBYO3B t he
base is placed adjacent one end of the bagyjel roll .1 10 with the rim
projecting into the centre void of the roll. Webs 2 and 3 pass
t hrough aperture 14, and upper edge 15 of the rimprovides an edge on
whi ch the perforations separate sequentially across the w dth of
the web. 15 Appar atus suitable for manufacturing the centre-
feed roll of the present invention is shown in Fig| 4. Two base rolls
16 on unw ndi ng stands supply inner and outdgq webs 17 and 18 which
are brought together and fed to a single perffforator 19 where the
perforations 20 are 20 applied to the webs stﬂﬁltaneously. In order to
provi de the webs with the necessary offset fore the centre-
feed roll is wound, the outer web 18 is made to trdvel a further path
than inner web 17 by passing it around roll g 21. The position of the
roller can be adjusted 25 in a direction perperndicular to the direction
of travel of the webs such that the degree 4qff of fset can be .
adjusted for different products. Once the perforatjijons have been

of fset, the two webs are wound into roll 22. _,f

FIG.1

-
X
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WO 97/ 21377 PCT/ GB96/ 03101

- 19 - . c ai ns: 1. A centre-feed roll fornmed fromtwo webs
each havi ng | i nes of weakness which allow the web to be separated 5
into a plurality of sheets, the lines of weakness of one web bei ng
of fset fromthose of the other such that in use the sheets can be

di spensed si ngégyerizamm al t er nat e webs. 10 2. ThETERIBIPLeq
roll of claiml wherein the force rﬁgw red to detach a sheet fromthe
web is |less than about 3000g. . The centre-feed roll of-
claim1l wherein the force 15 required to detach a sheet fromthe web is
| ess t han about 800g. 4, The centre-feed roll of any
precedi ng cl ai mwherein the lines of weakness are in the form of
perforations. 20 5. The centre-feed roll of claim4 wherein the
perforation width is greater than 1mm 6. The centre-feed roII of
claim4 or 5 wherein the 25 bond ratio is about 1:5 or |ess. 7.
The centre-feed roll of claim4 or 5 wherein the = - =6

\[
~N
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bond ratio is about 1:10 or | ess. 30 8. The centre-feed roll of

claim4 or 5 wherein the bond ratio is about 1:20 or |ess. 9.
The centre-feed roll of claim4 or 5 wherein the bond ratio is about
1:30 or less. 35 10. The centre-feed roll of any of clains 4 to 9
WO 97/ 21377 PCT/ GB96/ 03101

- 20 - w7317 each web has | ess than about 15 perf or ZCGTEHRI6/PAP
10cmwi dth of the roll. 11. The cgn% e-feed roll of any of clainms 4
to 9 5 wherein each web has | ess than¥about 10 perforations per

10cmwi dth of the roll. 12. The centre-feed roll of any of clains 4
to 9 wherei n each web has | ess than about 5 perforations per 10

10cmwi dth of the roll .

SUBSTITUTE SHEET (RULE 26)



13. The centre-feed roll of any preceding claimwherein the ratio of
the I'ine of weakness strength to the web tensile strength is | ess than
about 1:5. 15 14. The centre-feed roll of any preceding clai mwherein
the offset ratio of the perforations of one web to those of the other
web is | ess than about 70/ 30. 20 15. The centre-feed roll of any
precedi ng cl ai WOMIBIET n the offset ratio is | ess than aBElGBH3AY,

16. The centre-feed roll of any preceding clai mwherein t he of fset
ratio is about 50/50, such that each sheet 4y 25 presented an anount -
equal to that of the previous and t he subsequent sheets. . 17.
The centre-feed roll of any preceding clai mwherein the web is forned
from paper, nonwoven or film 30 18. A centre-feed roll dispensing
system conpri si ng: a centre-feed roll fornmed fromtw webs each
havi ng | i nes of weakness to allow the web to be separated into a
plurality of sheets, the |ines of weakness of one web 35 bei ng of f set
fromthose of the other such that in use t he sheets can be di spensed
singly fromalternate webs; and

~
~N

/10

N

FIG. &4
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-21- "+ -« . adisp er for supﬁortiﬁg'the roll an éving'an

aperture therein throud®which the webscan pass from the i nner:
surface of the roll, the perforation strength i n each web "bei ng

sel ected such that .the web can be 5 w thdrawm fromthe centre of the rol
but is broken as a result of the resigtance provided adjacent or
within the aperture. '19. The centre-feed roll dispensing system
of claimi18 1Guivberehd the ayéstfe thRiéR!1si SuFeitieat to break gfle The
centre-feed rall dispensing s stenloffcla¢n119 in th MhE£EIH the webs are

di spensed from ¥ tD %%%k%?s¥h%r_per orgftongsin the ¥eb WhgREhes, yse

with a centre-feece rbs| transmittednacross the lihe efctWeakueng.| i Fbisof
weakness whi chréthdeds tfite need P6B tie besse£pes akegarate phpkycabilycab

sheets, the [ (o) ess of one web being offset fromthose of
20 théPotrmﬁﬁee e?%?% %%%Egggé is provided with arim ext endi ng

around an aperture, TRFFeFOFe m phejeeeessary frictiepalcéaree 8hdtihe roll in
use, whereby tdenseduemylpasie size ofHirehghapdetaperwild Hepanthpairanegr
surface of th e £idn oroyidi | Ci | C uch
that the 25 qngﬁg%?ss%%in%%ﬁd?é €%§3%¥§€%€?t§ r%h1a g%rﬁg?2ﬁ§§%sghé

22. The base HCTHAFANHNHetRE SPHELRY obke s3REFBRTSf 1S needefle rimis
circulario 3Cthoweddr tHhe dmseleddctai rigdimdeardncrbaesing o§ aher uncat ed

towel. Therefore for the best performance, the
perforations are preferably made as weak as possible
such that the aperture can be made larger. As discussed
above, the size of the aperture will also depend on the
15 physical dimensions of the web and the individual
sheets, such as thickness, flexibility and width.

While it is anticipated that the centre-feed roll
of the present invention will work with existing
dispensers, the applicants have developed a novel base

20 and aperture which complements the centre-feed roll
operation. '

This is a new departure, and according to a further
aspect, the invention provides a base for use with a
centre-feed roll formed from two webs each having lines

25 of weakness which allow the web to be separated into a
plurality of sheets, the lines of weakness of one web
being offset from those of the other, wherein the base
is provided with a rim extending around an aperture,
which rim projects into the centre of the roll in use,

30 whereby the web may pass through the aperture from the

' inner surface of the roll, the rim providing sufficient
resistance such that the sheets may be dispensed singly
from alternate webs.

: It is envisaged that the rim of the base projecting
35 ‘into the centre of the roll may have any suitable cross-

section such as circular, elliptical or polygonal.
Preferably, the cross-section is circular, and the rim
which projects into the roll is a truncated cone with
its narrower section furthest from the base. _

40 Preferably, the centre-feed roll is formed as

AMENDED ST



cone ‘wi th i-t.s.narrower gaection furthest fromthe base.? 24. The base
of* claim 21, 22 or 23 orein the centre=i: - . feed rofl is formed from
two webs, the lines of weakness 35 =~ of one web being offset -fromthose of
the other such =~ . that in use the sheets can be dispensed through the
aperture singly fromalternate webs. 21

22 - 25. The base of any of clalns 21 to 24 wherein the base

is formed as an |n§\,\f]i E%R%?%e%%gsghg%% thi9ld the roll 4ha W& ef any

of claims 21 to 25 ) ,|s provided as an insert to nodify
exi sting di spapsgryre thereanFhWHQ%H ¥ AR P ISHTHP IS t]FIB wherein

the base thes 1hﬂéﬁ'feéufr|f@.@50|o§51th@ @o1Agr d:he peérforatfion Astthrampgtiser
29. A

i ncludi ng a base as_cl ained.in t

centre-feed rdf €8 ?p@’ﬁg’n?@%@stsgry}]ef&r?& |S§Jicr¥lg HAP e Weif] S RT - eed
rol I forped fwinhdirawsaftroonéhselcepfre Iofyithe 15l Wit vve%tkbﬂé%lsemoaﬁl Row
the web to beresult of the resistance provided adjacent or within the

aperture.

19. The centre-feed roll dispensing system of claim 18
10 wherein the axis of the roll is vertical.

20. The centre-feed roll dispensing system of claim 19
wherein the webs are dispensed from bottom end of the
roll.

15

' '21. A base for use with a centre-feed roll formed from
two webs each having lines of weakness which allow the
web to be separated into a plurality of sheets, the
lines of weakness of one web being offset from those of

20 the other, wherein the base is provided with a rim
extending around an aperture, which rim projects into
the centre of the roll in use, whereby the web may pass
through the aperture from the ihner surface of the roll,
the rim providing sufficient resistance such that the

25 sheets may be dispensed singly from alternate webs.

22. The base of claim 21 wherein the crossﬁsection of

the rim is circular.

30 " 23. The base of claim 21 wherein the rim is a truncated
cone with its narrower section furthest from the base.

24. The base of claim 21, 22 or 23 wherein the centre-
feed roll is formed from two webs, the lines oﬁ weakness

35 of one web being offset from those of the other such
that in use the sheets can be dispensed'through the
aperture singly from alternate webs.

* ¢ L h s = sz‘i:_._- N o



PO » -

separated Fnto a pIura!'Ly of sheets; and } spenser for
sUpportlng the roll an aving a base -t herei n whi is provided with a
r'i ‘'m ext endi ng around an aperture, which rimprojects into the centre
20 of the roll in use, the or each web passing through the aperture
fromthe inner surface of the roll, the perforation strength in the
or each web being selected such thalz%he web can be wi thdrawn from

the centre of 2s.  rthleph8bl o gusng o 8En@S 23 £ESUd yiletdith [N e 25

provi ded adj acent or mn The cent ol |
di spensi ng sys@énférméﬂaaﬁ1§9 1n5€rtwﬁ§r§hﬁ £rd @@hﬁ#@iﬂeéd-roll is as
clainmed in any of clains 1 to 18. 30

26. The base of any of claims 21 to 25 wherein the base
5 is provided as an insert to modify existing dispensers.

27. The base of any of claims 21 to 26 wherein the base
is formed from plastic or card.

10 28. A dispenser including a base as claimed in any of
claims 21 to 27.

29. A centre-feed roll dispensing system comprising:
a centre-feed roll formed from at least one web
15 having lines of weakness to allow the web to be
separated into a plurality of sheets; and
a dispenser for supporting the roll and having a
base therein which is provided with a rim extending '
~around an aperture, which rim projects into the centre
20 of the roll in use, the or each web passing through the
aperture from the inner surface of the roll, the
perforation strength in the or each web being selected
such that the web can be withdrawn from the centre of
the roll but is broken as a result of the resistance
25 provided adjacent or within the aperture.

30. The centre-feed roll dispensing system of claim 29
wherein the centre-feed roll is as claimed in any of
. claims 1 to 18.
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