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Ther mal Joi ni ng of Webs Chri stoph J.
Schmtz Field of the inv The

ntion
pr esent i WeRTI8T relates to a method for the thermal jo?ﬁr’ﬂg’q{}f%\ebs.

Its application is intended for use in disposable absorbent articles.
Background of the invention Di sposabl e absorbent articles, in
particul ar, disposable diapers are well known articles of manufacture
whi ch are designed to be worn principally by I nfants and i ncontinence
sufferers. Such di apers are worThermalt)oiriinglofWebs ~torso of the wearer
and are intended to absorb and contain urine and ot her bodi |y

di scharges, thus preventing the i |ing, tting, or simlar
contami nation of articles (e.g., iﬁ'l’!itﬂghd\;,\gﬁ ng, other persons, etc.)
t hat may cone into contact with such a diaper in use. |In recent

years, di sposabl e di apers i i f | I -on di apers have energed
on the rket and in rgarticullgpeoféﬁéfﬁp:)ggbtﬁag pul | -on, diapers with fixed

si des have hepresent inverfioprelates (o a ed fer the; thermaleining @t webs. t he

di sposabl e pulits-application is irtendedfor use i dissdsabieatbyorbentartiged. he si de panel s
of the front portion to the si de panels of the rear portion. For

j 0i ni ng purposes, the contacting surfaces of the side panels need to
be at least partially nelted. Background of thesinveationdesirabl e to avoid

mel ting the owWisposabid abssrbemt bRicles| e pantiviiar, disposabier diaperydany well t he

19 Lel o _ , . . SRt Al 1 he
of “aeveral | alotin fieBeBEahuraBy e WIS i to be G Britipgli b ' 1 9
formati on of lrfaats angsipgontinence suEieresss SHch Hiapela afe worY alaus the lower

required. It horsolofee dearemant efe intéhded tor fbsorth a6H RoAAS uAKE afBictherasi | y

Poi ning ¢hi ck hAIE, Beferoet Mol Brevelind ThiE, figndl” SR, Hintere, o pos oa

hitherto, as fantaminalion pf adicles (thi cloting; badding.ather parsonsie) dealcr i bed
hereforth. may come intyPictRactOWitlrdueh ar diapePGeSIRS ale rédimt ORgargnt i onal

oot s an AR RBGAE g ot b o MR A of 8. o

t her mal condudtdriet gnd in padicyiesrdispesable pull-eq diapers avith fiyed sidesdhaveng into

the webs to bguairidRdpoffarity i Typi@dllg! Y fixed sides of the disposable pull-on
diaper are manufactured by joining the side panels of the front portion to the
side panels of the rear portion. For joining purposes, the contacting
surfaces of the side panels need to be at least partially melted. 1t is,
however, desirable to avoid melting the outer surfaces of the side panels
corresponding to the area to be joined. In general, a technique which
permits the joining of several layers of thick material that does not lead to
the formation of hard, raspy protuberances on the outer surfaces is
required. It has been documented that current techniques are more easily
suited to the joining of thin layers of material. Therefore, the problem of
joining thick materiails is known in the art but the only solutions proposed
hitherto, as far as the present applicants are aware, are those described
hereforth.

Typical of prior art processes are the conventional thermal joining
processes, which utilise hot pins made of steel, aluminium and copper or
other materials with a high coefficient of thermal conductivity to transfer the
required energy for melting into the webs to be joined. For thin materials
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the hot pins touch and nelt the outer surfaces of the web structure.
For t hickeg erials, it is preferred that the hot pins _penetra t he
whol e web g’f’% e. The upward and downward action of tﬁgﬂﬁg%’zﬁﬁs

results in both the creation of holes with nolten walls and sone of the

nmelted material being displaced and trangported to the surface of the web

structure to form - afber coo,lin%p- har d rastP prot uberances. In order to
t gtoval

ensure that arikerhlms itog hodi ping and, melts the; utare surtages, of the Wk
structure subsstpetunel YFdr dhickersmatdriats, tihis! preferrdaefnat ¢he het pinmspparetiaten t ool s

can be pl aced 0 il boBanublifo."The Rishard 8A dodmBBrdBYfich B/ fdiphd (19 11
a conpl ex operati on. "}‘t 'S _onF en the nelted nmateri al has cool ed
that the resvis & bethhthepgreatian of halgs, adthy mafien waligend (some: gt the

The perforati aneltdd materiairbeinpeadispliacet and atangportad totie surfdcesofvtibbywels |

th | ti ' ' t tonl S 6 ' '

bre carr i ed by tachie b fbiin L Y coolg = Hord sy rotlBBlelhchider B, B 12
agai nst the piensurs thatyeBs ivRelpining (fakes Placel ceyrprgssionr of the wethe hot
pi n ent gr S f}[@ﬁdctiﬁe_ isabsarfuently fatlost inev‘ehhme%a,]gbaardm dm;plraésiorir&idll§ Ej he t
surroundi ng fi : e ed into
o O TS eI biBbod BrpdbrP e B EEDAIC S bd AovbSwal BMIEhd R C | hce
and an olfREIRiex pperatiomaft is aalyawhen the melied materialchas: eaaledthat then of

pr ot uber ances.compressioe tdotsanal renved frofi thewdadthetire! the joi ning of thick
mat eri al s. US 4,519,798 typifies a process that utilises

thermal energy to soften . two or nore |layers of thernoplastic material
for the purposes of Theip@ragationhef a film matedal genesallyodut net @xsiysivalyl &, di aper
structure wherefnsplagtiesnateral iscRught i US 4,667)S8PS Hetited pafbitien pins

multiplicity of sheets. Each of th heets. .l s, constructed of a
material, suctBCBRS B aiaing rfinde, pRT e im do e RRHARd s forogd,
necessity of cagainsidke pins byre priissyre meansraukh as alteformablearalies edhe hgt

t he pverl appi "tﬂn%?ﬂ&% fPomt e @9' b‘feEH&Vbléﬁﬁc SR Arid ke thot piff MBEs Pt her
out si de the borderi11 enous

| am nati on of ‘%1"{3“ P%a@&‘%&c?ﬁ%gﬁ] tﬁgﬁgr%‘fe‘ssmefglm, the ﬁ%lj%rﬁ?eeggggg Ybscri bed
in US 4,919, 73epsatnstrunturedetha film,: afterparionatione haseane smooth face aod @i
flynam' cally b%ﬁﬁeﬁ% i&c@rtﬁlbt htasﬁan@&%dregﬁ{eh@rt?ﬁa;srlolifé?atotnpaﬁpfa‘tuberanoéwihsth g
through ¢ e usBecinaU i el LB DA MUPF LR, are  “operated
with a predeterm ned surface velocity differential between them
US 4,519,798 typifies a process that utilises thermal energy to soften

two or more layers of thermoplastic material for the purposes of joining. The

patent discloses a disposable diaper structure wherein an absorbent core is

encapsulated between a multiplicity of sheets. Each of the sheets is

constructed of a material, such as polyethylene, which will heat seal without

the necessity of an adhesive. The diaper is made by heating and sealing

the overlapping edges of the polyethylene sheets directly to one another

outside the borders of the absorbent core.

The autogenous lamination of plural layers or laminae of sheet
material are described in US 4,919,738. In more detail, the patent teachas
a method of dynamically bonding plural laminae together, at least one of
which laminae comprises thermoplastic material. The lamination is
achieved through the use of pressure biased laminating rolis which are
operated with a predetermined surface velocity differential between them.
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sonme | am na, portions of the bonding sites may protrude resulting in f
hard, raspygRe" rances rather than being recessed. Layers o
t her mopl ast‘?vgg%#gfi als are wel ded together by neans of FPCTERYYAEEnic
vibration equipnment in US 3,733,238. A plurality of spaced ul trasonic
vibration transm tting nmenbers havi ng worki ng surfaces in dldrect

contact with one side of the sheet-like elenents is enployed in
co-operation Indegd; in m@w. d)e Pordipg sites mayrrplude festiting

opposi te si de af harderaspy psdtabérehcésratherithant being recesdede full w dth webs of

t her nopl astic | am nat ed material. As is evident, the telchni que i
requires that the | ayers of hermopl astic nmaterial are always in direct
physi cal contact wi ﬁ%’%@ the"‘?‘?Biﬁ?ﬂﬁi prigls arg waldedh dagathercby sneans of

| eadi ng to conulirasonici vibrationt equipmeat in US r&738,288.weAr phrality efsspareli ne

i nefficiency. PR— SIX- r

conpri si ng.{ heiasenic vioralidh SSASAGIP ARFbeR: n2vnb erBG ettt W LIS, | .
cover sheet anBoRtAet with opg side-iithe sheatrlike elemenys inemployed inrooperajignment i s
di scl osed in with@p@sﬁ@sp‘ﬁ:ﬁd anvilogutaces dotdted on mﬁibbp@éli@ ﬁﬂemmhfé' ?/?
bond, the ultr I ' ' | ralit.y o I nes
that  form pr esSnoaq e, elem8Fil tooicd RE U IS 4 idmopHic larifals
techni que is nB@@Alcal A nisngvigeat, afte technique,|requires dbat dhenlayetsn &t the
webs, rracﬂi nE Mhopm:cimbieﬁ_al are aNelsi i airext physicgl A?ogbaé:t Agig?atag 01;]

j oining thic : ugd i . . 4. I C

Jcli scl oses searrsh%éﬁ 5’3“%‘. %‘{%ﬁ@?ﬂr@?ﬁr_w sgg%{lﬁé]}\pa?ontgmlrwg% QB&%WFB?'ned by
stitching. machmewear\endemsamashlaemilmya met hod for forming through
apertures in the formof holes and/or slits in a web that is intended

to formpart of an tticl e.g.. the topsheet of an

absor bent art | fc‘:{i_’e_ b?eaiy%egaggﬁgw’g%%%f a g'f‘éa)():ggglﬁ':\ tr:ﬁﬁi Zﬂ:ﬁfﬁ&‘? fﬂ"ﬁ:r
Accordi ng to tRSrcniaYRl.i B1e, Intefgmpesmeabladiayer e GOV heeteand thee
focused el eftlrpéﬁﬁﬁﬁﬂlécla;yé@nroﬂﬁingaftﬁéCliﬁbrb‘b;ﬁ”trier gg;aer%nf) is 'ciiigﬂéée%i'iﬁah ore
ource on a es in )SE., .

f he apertures g%?_'?g_a@g?'f !)d é@&ﬁ %?’ﬁr?gsrﬁgfﬁﬁq aFWHJSE‘f\A?ﬁbWéﬁq%%H_ﬁf@é%“ﬁ
contact with afeling is\rasomplished with @iplurality of linas thiat forri pessured areaso t he
first —  web and réibed MheoBRIHs! #& SovehtheBanigns!is MecKklHicdl’if Raftlre GhA

I rradiation results in contamination of the webs, machine wear and machine

inefficiency.

A means of joining thick layers of material is outlined in
US 4,909,804, which discloses seams of a disposable training pant that
have been joined by stitching.

WO 96/19313 describes a method for forming through apertures in
the form of holes and/or slits in a web that is intended to form part of an
absorbent article, e.g., the topsheet of an absorbent article being apertured
to obtain liquid permeability. According to the invention, a web is irradiated
with at least one focused electromagnetic beam or particle beam from an
irradiating source on at least one of its surfaces and in those web regions
where the apertures are to be formed. During irradiation the web can be in
contact with another web which includes material of a kind similar to the first
web and the properties of the beam and the duration of the irradiation
period are chosen so that the material in the first web and/or in the further
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peri“od are chosen so that the material in the first web and/or in the
further WO 98/ 22285
PCT/ US97/ 21135 web will be

4
supplied with sufficient energy to join the webs in the i LAt
vicinity o‘?’ot’?f@maspertures. A fluid may be delivered to tﬁ%’gﬁiﬁﬁ?y of the
focusing point on the web to renove nolten/buned/ vapori sed nmaterial from
hol es made in the web. In spite of the l4&ck of contact with the webs to be

Ll s ac PRI o e R S Bl ek o el 1
Need| epgnc h} nyidinitya ofntiien apertares b oAdfiuid may bei deliverdd i thes vidinityl eethe to
join webs o ; - . .
i mproved aut or@%ﬁ@é‘é’mﬁn egﬁé?ﬁ?{gﬁﬁeeﬁ%%ﬁggﬁﬁggw aggeéc)cﬁ'rﬂeég&?t' Froftl
intermttent holes magain Hgsweby, n spite vé theolagk &6 grBtachyith 3he aabsio be
plurality of neinddethe technitpiy foruises ionbapersing Emdmsalt fin gvsiRdi matefine passed
through al | 1 hPRiSpiaced and iEniBirbaYS HiABRshd Suftgge™ mechani cal |y

armd™ | ocke t the en

I nt er connect e rer roug angl enent of staple
fibres and filanments. During such needl e insertion and w thdrawal ,

stapl e fibres fromNdediepaneiinged aanechanical behdihy téthniqubwhiehfis lutiised rom t he
ntermedi ate WghoR!Getll b GRS " ifB%07 630 MBhGIVBR wWehiClor tRB-in B
e o e e
As a result oft v 1 B echaniGaly d by
t hose skit Ih! eg locations. aDurihgathei headeputhching! a[:idarl’aﬂt:nh,eatﬁguﬁeintt;,)viciieneaadmI hodt ﬁft
ol nn I C r | es a
LPiminates. ¢ nd iR 2 Fior8 Hvping cotfiyreflof 418 17808 4ARKBH B g Webg °7 . 02
caused by t he E4 various websdhusbecama mgchanicatlytiatercannectedtanddeteriagied equi r e
th t | ; gcal t i th
e s T e e g e
conponents in r{er?gq,\é%se 100 ag I?%pgafos ?%‘gdét?reﬁ 5%?155& WeR rtﬁ'gﬁi s for
joining; and trelativelysmobile fibres from the rintécroediale: web gse rdrivent feowvandeand

properties anqniOfaoigiver Webst TR @LHacd 8F it ikl Sroduct is hot@fiootitb the
br eat habi | i tyﬁ&Q%Lact eristics. The solution was found to be a met hod

wherein a hig ed jet of heated fluid is directed into the outer
surface of at least two thick and porous webs at discrete |ocations and

wher ei n the consti tAsatestilcr ¥ BbORTPRSIRIN Sttgihstsaft haSBebnRasdgridddbyre! t ed

e i soeer I8 SKAGEI T 81 FF 4 5Bu3 E Sobible o arpyic = methda OF° "
joining thick webs for particular use in disposable absorbent articles that
eliminates the presence of hard, raspy protuberances on the outer surfaces
caused by the solidification of melted web material; that does not require the
use of heat transfer tools that come into physical contact with the webs to be
joined; that at least partially melts the meltable components in the web
structure to render a sufficient tackiness for joining; and that results in a
product with superior tactile properties and concomitant strength, resistance
to wear and breathability characteristics. The solution was found to be a
method wherein a high speed jet of heated fluid is directed into the outer
surface of at least two thick and porous webs at discrete locations and
wherein the constituent meltable components are at least partially melted in
the area of overlap of the web structure.

It has now been discovered that the benefits of the present invention

range from a method that enables the joining of thick, porous webs in an
extremely effective manner; to a method that eliminates the irritating hard
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range froma nethod that enables the joining of thick, porous webs in an

- extrenely effective manner; to a nmethod that elimnates the irritating hard

WD 98/ 22285

PCT/ US97/ 2113 and raspy protuberances of the prior _art techniques;
to a net hoa"??SPglnﬁoes not rely on heat transfer toolgcwz?“ﬂt”ﬁb‘s?n
contact with and contani nating the web structure as is typical of
conventional joining processes; to a mnetisod that m ni m ses process
time; to a method that |eads to inpproved nmachine

> efficienc ue to
reduced wear afiad FasRyprefberanses of dhe, prier,ant teghninussh i adnethod th%/t
qual ities and aotrely on heatstrarisferdeolsccoming irc bamtact with ahd ceontapsinating the

i mproved consu | til . | Anin .

Smmary of t neWeb, Acluts 3" hied or QRIS [ prorssses .8 e
described. Thethabminknises,prosass time; to @ metiag:that faads| to imnrpvatMashiBRd ar e
arranged i n aneffidiency due 1o radticetl avear andffactior antlio H product with dhikanwald

SLruCtur e COMPICHRSaakIBE Sk Sy 88isince to wél Crfhi8H AL RaliTono ¢ e

webs. The net ho charac 5 ( [
suf fici ently hiBprowed sonsumen satisfagtidn andeonfidgaee.a partial melting of the

l e

nel t abl e conponents; 2) directing a high speed jet of the heated fluid
towards at | east one outer f \ebs; 3) allow ng the
fluid to penetrate the webs at (?lus"(?#ébgsﬁggaipl&gﬁtg;mand 4) allow ng the

fluid to circufdanethod afieinigr least {wo wabstis sigseiibed. y The webshare porous,

nel t abl e conpogempfise meltable ldytnpbiehtidand hieSirafgeidin &re adjabentSainetto
conpressi ng an cOo0o0

| Whi h | { abl
comhonent o ar oo f weBtsth S o wab 3 ke cEmBRASoLF SFale R 2p ¢ e
met hod i s usedarea efreverapjdiaing the websdiThednethpd is charagiesised biithesteps| es. | n

a preferred engpdi nent of the invention, the nethod IS used to nake
the side seans of a pull-on diaper. In a further aspect of the
i nvention, a disposable absorbent article is made according to the

met hod descri b&) suBicianily heatingraifluid ¢o enabledatnienst a partigl melting Bfpbet  of
t he i nvention deﬁfé[thggscoﬁ,p@p\bhtspn di aper with the webs
2) directing a high speed jet of the heated fluid towards at least one outer
surfacs of the wabs;
3) allowing the fluid to penetrate the webs at discrete locations; and
4) allowing the fluid to circulate in the webs to at least partially melt the
meitable components.

The method further comprises the step of compressing and coocling the web
structure while the meltable components are at least partially melted.

in particular, the method is used in the manufacture of disposabie
absorbent articles. In a preferred embodiment of the invention, the method
is used to make the side seams of a pull-on diaper.

In a further aspect of the invention, a disposable absorbent article is
made according to the method described herein. The preferred embodiment
of this aspect of the invention describes a pull-on diaper with the webs
comprising the side panel of the front portion and side panel of the rear
portion, which are joined to form overlapping side seams, i.e., the web
structure.
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conprising the side panel of the front portion and side panel of the rear

portion, which are joined to form overl apping side seans, i.e., the web
structure. WD 98/ 22285

PCT/ US97/ 2

Bri ef descgvi}%??%zr?sof t he draw ngs It is believed th%c’r(‘ﬁ;gwlﬁ??ent I on

W ll be better understood fromthe foregoing description in
conjunction with the acconpanying drawi ngs in which: Figure 1
schematically illustrates a fra ntary si el.evational view of the

webs; Figure 2 shows a&!%ﬁﬂ'@ on gﬁ%f’f%’"ﬂﬂévm ng of the apparatus
used for I s belieyedethat; theinkention wilFbg betieBunddrsiobd dtoms thie foregdingi ed and

d for It beliey nlen . ° o
broj eati on. - A6ERR ARG WAYE] accompatying BreAGRAEREIEI. T et on

As used herein, the term "joining" enconpasses the configuration whereby

an el ement i s Figurect lsghematioatlyl illustratestd fragrabrtapnside \eleddtionangeiviof tisd enent
directly to thﬁetP}her el enent. As neant herein, the term"web" refers to a
| ayer of materral(s). The term"layer" does not necessarily linmt the web
to a single stratumof material. As used herein, the term "di sposabl e"

descri bes Figbseo2 bshows at simplified sctiensatie dratviigndicihacappgapatus dsedrfder ed or
ot herw se ; reused as an absorbent article (i.e., they are
i ntended to bJO{nwwéﬁgggPded after a single use and, preferably, to be
recycl ed, conposted or ot herwi se di sposed of in an environnentally

conpat i bl F| narFigure Jhidustetes a simplifiad hn@ﬁadﬂiémeée"cftibﬁé@r\ﬁ?v{r @f & eyindent ht hat
IS generally . . surrerers of |1 nconti nence, I C IS
"0 o prebBlise Aidfhction. uh

pull ed on |ike pants; i ntended to be discarded after a
single use. It should be understood, however, that the present

invention is also applicabl petailedtdsgcription-ofithe inverdioioer s such as training
e e Wy " ey, LB T
view of the an ejgmenttis dijectiyserured Jo anstheriaiermeriup alfixingtheaelemant ar |
Figure 1 showsdifdctly to thé @fdr dleMerOr As! mednbhereln, the terR'wBBY Fef@iRetd & r anged
in an adj acentIayer of material(s). The term "layer" does not necessarily limit the web to a

single_ stratum of material. As used herein, the term "disposable" describes

absorbent articles that are not intended to be laundered or otherwise

restored or reused as an absorbent article (i.e., they are intended to be

discarded after a single use and, preferably, to be recycled, composted or

otherwise disposed of in an environmentally compatible manner. The term

“pull-on diaper" refers to a garment that is generally worn by infants and

sufferers of incontinence, which is pulled on like pants, and which is

intended to be discarded after a single use. It should be understood,

however, that the present invention is also applicable to other pull-on

diapers such as training pants, incontinence briefs, feminine hygiene

garments or panties, and the like.

A somewhat schematic, fragmentary side elevational view of the
webs to be joined is shown in Figure 1. In particular, Figure 1 shows at
least two porous webs 11, 12 that have been arranged in an adjacent
manner to form a web structure 10. The web structure 10 comprises outer
surfaces 13, 14 and an area of overlap 15 between the webs 11, 12.
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manner to forma web structure 10. The web structure 10 conprises outer

« surfaces 13, 14 and an area of overlap 15 between the webs 11, 12.
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j oining of W@e@gz%ag possi bl e according to the teachings Ofr%swnuss pr esent
I nvention provided that at | east one of the webs conprises sufficient
neltable material that is susceptible to7being thermally joined to another

web. The present inyenti. Qn t s.webs that ar r abI e,
flui d perneabl e or n‘v)% ﬁ %Eﬁ is p°§§|é'et ﬂ%@@ﬂ&ﬂp '53 'ﬁ’éa]!f"ﬁgg
conponents. Thpresebt lpaenttmtptevndedz that \at least one of theweebsacamprisesraeifficidit e
conponents nayeRihe! r%StehF'O Qrsue%ﬂy’é 't(f b@@ﬁ{e?mémﬁ join 'té‘%n%ﬂ%r

natural fibres such.as ce tton ; nt hetic
fibres such asWPPH/I@ qggentrua jon {ga t“!‘? s that aeq peioys "ﬁ!? 9?’ | yani d,
aram d, pol yt efluidf barrmuiql ernevapeUaI pemrabblem-dendamhtbmmnse smehabie
biconponent hi 8@m yl

chl oride, polyvi n acet gpe chlori o‘ co o ndeEr{o VeiPafid tqé’fﬁbﬁ%&l@

ner, ner
webs may addi t PHR pnents APt CQB‘PBP%J&G%@T hwnere @‘W’%ﬁeﬁ %ﬁé"%‘f-’ Fhe
conslt | ]E ue gt mﬁhmrzalfmras suctois roelitiabé . wood pulp, cotton,Hul) hentd; Syatirtie ]
sinplified sc | p u J webs
T1P15 Lot or nibreg,fuct 8 fHfedlasy, Yoy BA7 @f’%ﬁﬁaeﬁﬁﬂ?’ﬁfn-ha‘ﬂ"c Bhﬁ%ﬁ??d of the
present i nvent A@mid ﬂ'l@lﬁﬁ‘ﬁfﬁﬁ%@yfﬂec i Relyimids;| apdebinders suchyagy,
proj ections 22bicampanent highl metitsw Zaelt dm copolyAterf palyestent palgvihyie

0 TS 2, Gl i o e v A T

transfer webarnsay pddigaoallydcorapriga blgnfiﬁa&f repterialsi whereim semetof eat t he
cyl i nder 21 angonstituerft météridly bragietrmeéiablelhe apparatus 20 additionally
conprises a frame (not shovvn) a fluid jet nozzle leading to the

proj ections 22 (not_shown) t enperature control nmeans (not shown)
for heating up the Figurej2 SEO\W a$implified schematip sirqwing of thaaparatusiusgd| at i ng

the pressure ofortjbinirg webs 1842 1@ 36K &b structufP@Min atedraghte with thBe rol s

28,0 3 1 RRLb e P 2 i 20 somid Tl 2 1L,
structure 10 t witheprojgctiensidd am anwieylindesidd i meana 24 &shfor rotating taesu ngl e
pad handl i ng aaﬂﬁfd%'félﬁ‘l 2Wiapl rbwzstdsatlhauéwéerdr glidify Ad &8@ncing théi apers.

Fo LT o 8 8 5 Yol 9, e i, S, AU SR bt
occurs. It should be noted that there is no need to heat the cylinder 21 and
anvil cylinder 23. The apparatus 20 additionally comprises a frame (not
shown); a fiuid jet nozzle leading to the projections 22 (not shown); a
temperature control means (not shown) for heating up the fluid; a pressure
means (not shown) for regulating the pressure of the fluid; and means (not
shown) for driving the rolls 26 to 33 for controilably forwarding webs 11, 12
through the point at which the energy transfer occurs and for enabling the
resulting web structure 10 to be forwarded to downstream apparatus such
as a single pad handling apparatus, which tucks in the fixed sides of the
diapers.

For clarity of the present invention, neither the upstream ends or
sources of webs 11, 12, nor the downstream destination or user of the web
structure 10 are shown. Nevertheless, it is well known to provide webs in
roll form; and to provide upstream unwinding and splicing means to enabie
forwarding continuous lengths of such webs through joining means and or
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structure 10 are shown. Nevertheless, it is well known to provide webs in
roll form and to provide upstream unwi nding and splicing nmeans to enabl e
forwardi ng continuous | engths of such webs through joining neans and or

WD 98/ 2228
PCT/ US97/ 2%&93’22285 FETUUG Perters to
make web structures. For sinplicity of the present invention, t he

apparatus 20 is described herein as conp8ising a cylinder 21 and an

anvil cylinder 23. IS i nt ndedl any. . to m t thelnventlonto
an appar atqﬁ’g"%@#ﬁrtpﬁ‘% H@tpgesng °fs%m%%¥ § the presgntyyMti®Nshows a
sinplified andhgappartuy ZeestdesammhmmastdmmprisingzgIayhd@er 21 andtdn a
representati veypy ‘Hyﬁgz?éro% 2. dsﬁBFnrﬁ dd&diﬁrargi‘w mﬁ%"hhﬁ‘tetﬁe :Pvergiom%r

coni cal or cyI|n rrc g zone 34 throu the f required
to at |east pAPPREAUSCAPPESIDGEYiRders B S&onponents of the webs 11, 12

Is directed. In Figure 2, for sinplicity, a cylindrical shaped zone 34 is

drawn. A fluid jet h f 5 of a
conical or cyli ndr Iﬁ%ﬁé z%ngi%ﬁéihwiagﬁkw éé?:tllbp%ia\g%\w gﬁﬁ‘% t hough
ot her gases neyyliRger&bwitn f%memtawe RrSjection ZBeTHBdé/“B‘Fe"e%‘bPQ@PT‘Ee? i el ds
to achi eve theeutharma rwntcaalorrwlmdritm eshiapeti . zdne BHethpogghe which e tfividh, t he

the material Teaured Pat Badl parBY Rell i FANRb e ARArES °*'“*4¥"99?”9' .

mat erial plus %l? d"'e"t%gl"%gég%%lzsl QFSS'mPH@typraeﬁlé'lﬁ\dé‘c? aﬂ!ﬂ?@dﬁ%\% tig5
Newt ons per sqiraw. A fluitiet Aozzle {RGESsHAN) (5 SomRictetbitetne foptiage 35hst ali anet er

Froma ml1i meeTicH gr gvmdfﬁ%f?'fﬁ%%&fd&s%d’%w i brel BN o BBoich (2"36°

of the coni calotoer ggsssaay beused. Inpddition, Atrgccavbe magleofiensrgaticifields
mllinetres tqoG@chidveith®sane paftit nieMing éffect! In the presert diventionsthafrid zone 34

overtap 15 or et e teHiberdiurd athe A8HIng melBRS BOIR B IpCmallR ng
from 10 to 1000iNYs| 30 slegemegscelsing docthghmeltinghpoint gf dae matpdal pIUSt
directed towardigreés Icemis. Ofrﬁeoprbeéuréufah?é§ flom OLTES NewtbAs!ipe? tsq ubﬂa

orof ections oInEfe ?#25%?@%% By lfa ety ﬁ@g%gmﬁﬁi %ﬁ%@?@?ﬁﬁ%@
pattern: each §frtbp«onics ObéYlmjifl@G'nmajlﬁﬂevnﬁ fangessfeemt o millimetreite8 e ar eas
of overlap 15 miirhétfes'\aRG tid diskteté obthd @#nﬁ&dsG(beﬁé%hlc%l RF & Rridiical ned

e o bAoAk i € UAPOR Sk i T 21 ™o

ci rcunf er ent i eylindeieal shaped ronmad movawrefwahl\dwﬂh #e same or almost same
speed as the area of overlap 15 of the webs 11, 12 for an extended time
interval ranging from 10 to 1000 miilliseconds. This enables the heated fluid
to be directed towards at least one outer surface 13, 14, as required, to
achieve optimum quality seams in terms of strength and softness. The
projections 22 on the cylinder 21 may be disposed in a predetermined
pattern: each projection being configured and disposed to precipitate areas
of overlap 15 in the webs 11, 12 to be joined to effect a predetermined
pattern of areas of overlap 15 in the web structure 10. The cylinder 21 may
have a saw-tooth shape pattern of projections 22 which extend
circumferentially about each end of the cylinder 21.

The anvil cylinder 23 is preferably a smooth, surfaced, right circular
cylinder of steel, which can be independently power rotated by a speed
controlled direct current motor. In an alternative configuration, the anvil
cylinder 23 moves preferably with the same speed as the webs 11, 12 at the
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The anvil cylinder 23 is preferably a snmooth, surfaced, right circular
cylinder of steel, which can be independently power rotated by a speed
controlled direct current notor. In an alternative configuration, the anvil
cylinder 2 referably with the sanme speed as the at the
eyl nder 2R RhSsP Y P "Eoshtandd

PCT/ US97/ 21135 9 area of
overlap 15 for an extended period of tinﬁ ranging from20 to 1000

m | liseconds. | i nt erval rea of overlap i

et or med. - S8R hyeDe8 1508 AR Sdse perigR e fanais fra 2 f 1Bee .
nunber of anV|mﬂllseconémdDDrlngdf\lpémmWVdsthmaruaemf averlap ddx isideforateda pitch
rangi ng bet weggipfhgd eccurs%ﬁ c%oﬁné 'féiﬁﬁlst hﬁ'\é}égﬁé&cbls@ Be* B-number of anvils The
means 24, 25 dre Br.owﬁ . dri VF%’Ie %@'T nd anvi c(ﬂ.,l nder
23. Ther ef or e, 3% HYid8 QPH SRS FRTIEGA r@B‘QE‘Ql'I’E}W

cylinder 21 amhdam\ﬁltimeg/ﬂherpdeduczﬁltsfm t hat there Is a predeterm ned but

adj ust abl e rel ati onshi p between their surface vel oci ties. This can be

synchronous, asynchgonous sur face veI | t| wth a )
p)r/edet er mi ned sﬁrfa m&%% fiecProytded) t ec ﬁﬂf"d@fllzqnﬁ%‘i’ apyil o
anvi | cyl i eyliade223belhegefdre, \they banst»hntetdrm mémmfdnqmwefhetahngltbe 26 to
33 ooy us ! Ve cylindefA. Bhd i Ayied éﬁesovekaqhaee%%%'pmaghn &?a T
condi ti ons nor@ ‘g%‘}égl& \'/'%’P?ons“'ptm%'?\e@‘)egt PH'Ef%‘Fﬁso"e° 'ﬁr&@'l"p €ate
yndesi rabl e hsyrlobrmumps asyncmmms_ queqoals. surface velocitiegiccor dwith t& t he

t t tt
\'Ng\égn 1|1ve 1r2mt ks ar rimitied §t§i‘fé§:‘% velfd ﬁﬁ%ﬁf&%’ntl%hﬁlth elthel' %&lﬂ'lc?ﬂ ?f o?tanwas Wo

structure 10 a@vlinder2s P&l’@od"ivﬁnlfﬁﬁfﬁf 3‘31‘ the ofhar sJé"etﬂQES peite & mj:luswe, st eps
of : sufficientan davén _Y surfdcei vbibetien aMich Maintais pradict@niined 1ewdis iofg of

t he mel t GO Sam QL€

i d t owar ds- nsion; BP 3ERK°50 dhaC b, foth it BBGLR ey, ﬁsfﬂsﬁ% iid to
penetrate the {Resioned/stretched?> websli scPrecipitaigc at updesirablel al 1j RloRigus he
fluid to circutsisequenéds®e webs 11, 12 to at least partially nelt the
nmel t abl e corrponents The heated fluid, at a preferred tenperature and
pressure, passes fromthe fluid jet nozzl e into the conical or
cylindri cal shaped Acnoeding 19r ﬂ't%én"ﬁ"&]’%dmtbﬁdzq thed peesent inventiono the t he

orifice 36, | epiHing of at lebst thorwebs P 12 thabate ardrisbdiintan adjacer mariier at ed
ot o et sl Ay Lyl
delivered to t#tepsef esufﬁqpmach%atm a fiuid ty/enghie at lsasha partiab medting efdhei on.
meltable components; directing a high speed jet of the heated fiuid towards
at least one outer surface 13, 14; allowing the fluid to penetrate the webs
11, 12 at discrete locations; and allowing the fiuid to circulate in the webs
11, 12 to at least partially melt the meltable components. The heated fluid,
at a preferred temperature and pressure, passes from the fluid jet nozzle
into the conical or cylindrical shaped zone 34 of the projection 22 and out
through the orifice 36, leading to the formation of controlled and
concentrated jets of heated fiuid, which are directed towards the outer
surfaces 13, 14 of the webs 11, 12 to be joined. The fluid can also be
delivered to the outer surfaces 43, 14 by means of a pulsed application.
The impact of the jet of heated fluid is adjusted such that both the energy
introduced by the jet per se plus the energy introduced by other means such
as the heated anvil (if this is the case), jet nozzle surface, deformation of the
webs 11, 12, and the internal friction of the webs 11, 12 are sufficient to at
least partially melt the meltable components in the webs 11, 12 to create a
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The inpact of the jet of heated fluid is adjusted such that both the energy
I ntroduced by the jet per se plus the energy introduced by ot her nmeans such
as the heated anvil (if this is the case), jet nozzle surface, deformation
of the 1, 12, and the internal friction of th 12 are
suffici ent“{r’\c,)ﬁggmg | east partially nelt the neltable W@#g in the
webs 11, 12 to create a WD 98/ 22285

PCT/ US97/ 21135 10 10 certain

t acki ness, which will forma strq join at the area of overlap 15 upon
conpr essi o, FRBAIRCIACKRGSE WhigR Wil el o stRne ke &t dhe dtse o iqyeklap 15

non- uni f or m nmupoarcampressiom utThehmeltinigsofithe maltable gommponeatsaoccuréidn ext eri or

Shelace O ¢ o oiriRAhindEP #ieNbfol! 2 a;g?g'@bt Infgatialar B eRbfb: OF Of
Excerion | suTecngr Bl ek compeents hegine e meltledving the oo oh die, | <

created. meltable cdinpomarit$ @dtHeusalidestateo mAsi s esnddueiente pf tHe exterioressi ng

t he web S 3 Q- iii %ﬂ:ér%‘?ﬁ P AUN W | tabl e
conponent s arte'ﬁ%?ﬁélbﬂhlaggésntab%artliai | y el ted, fa e., g?#‘?ﬁ%@écky state.
This is achieved by applying pressure to the web structure 10 using
conpr essi on tool s. Theemethdefurther ccomprises thBestepnpf comprassimgpltite ivebat | east

Del ow the el a8 1Bl cbiifraiSiin tools ik 4 refbie b dtefha g3 e 00! Y

of the meltabl e conponents ) ol nLNg. . 2 and

thus, the accuedstpartiallydneltrd i.eq indpe tackyrﬁ%‘@r i NS jis; aghisyed BY applyinGhel t ed

mat ]?ri al t]ypi Qressuré to the wete stractdre 1G.8BINg wmmesi;mﬁrmcﬁm temperatuct er

surfaces of s y, . t ression

ool i ng can b Hascalfitasiibiibils 15 4if8Hst belowtlisl ekl oy of the SRUE°

Good resul ts dtraickise 30neBheitagkinass Praperhoafl Hie meitakle eompensgnts permittgi ng

from bet 0 50]9h6liﬂﬁmgﬁ§frm§Wse1ﬂ812 andanus) menﬂcdtfrhnﬁtbrf engieftdd web f rom

mcrofibres o . i er i rom

T T0 7 dent or MARAE 5 ARIGAE S{ER Mouod ABHATYPRAR s i, bEY R/

havi ng st r andProfubarancaseare the quien surfagasnofi sei manyewpb . strudlieres oupame

t hi ckness of tdptidiiedtion. t herhentsmp@ssioh foblirg rdaﬂiubé,edbéi?heﬁ tesdrdingetorebs 11,
i

12 with th s Lgie ranges from 100 to 1000 m|Iliseconds. In this
particul ar ma%fo q%lgc&gihq}oéh, 100 to 150 mlliseconds is required for heating
and 150 to 250 mlliseconds is required for conpression/cooling.

In a further aspect Gbod t@sulsearenébtaimednivitty thistmethaatdip AoAwdlenowetsed

herei nabove i S USRH fhdin B8%0 50U GRS ber Shudte REFE Lofitafiing TRFLY rdigidd! €S- !N
from microfibres of less than one denier to conventional fibres ranging from
1 to 7 denier. The non-woven webs may also contain scrim materials
having strands with diameters greater than 1 millimetre. Due to the
thickness of the webs, the interval of time required to affect the webs 11, 12
with this technique ranges from 100 to 1000 milliseconds. In this particular
application, 100 to 150 milliseconds is required for heating and 150 to 250
milliseconds is required for compression/cooling.

in a further aspect of the present invention, the method as described
hereinabove is used in the manufacture of disposable absorbent articles. In
particular, the method is preferably used in the making of side seams for
disposable absorbent articles wherein the disposable absorbent articles are
disposable pull-on diapers. A disposable pull-on diaper, made according to
the method of the present invention, has an outer surface, an inner surface,
a front portion, a rear portion, a crotch portion, each of said front portion
and said rear portion having side panels with side edges and overlapping
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particular, the method is preferably used in the nmaking of side seams for
di sposabl e absorbent articles wherein the di sposabl e absorbent articles are
di sposabl e pull-on diapers. A disposable pull-on diaper, made according to

t he net hod 8f t he present invention, has an outer surface, an inner
surface, OB portion, a rear portion, a crotch pJFFF@ﬁZMIéﬁch of
said front portion and said rear portion having side panels with side
edges and over | appi ng WO 98/ 22284

PCT/ US97/ 21135, . . 11, si de seans

whi ch joi n t ogiide&pampwhighyieintogether the side ransis ofthefTont poripn aad the o5y

por]E i onblt o forreat ﬁmiopwtomslggmrbeningsianu aaw:vaist ardac The bulnondiiapwnhm&ush
refera co S : t L\ € tc

Ioarri nat e gosi Wéfr?z%pﬁy ?lugﬁ%%s;i ea¥€asrr?'esl %é'fa?'t %é ?%%%‘@Bo?%%‘bﬂ fs(grnﬁgéﬂset retch

| ami nat es; an 'aminate pesitipned i pacH) wide mapet B thefient Popien, tra«dretsh each

si de asti pandaminatés) arv elastically bktensiblecstreten rahﬁi?htel positivtledsin cacH side | egs% ]

one elasticis . ] 0 . an e

2o “pat o Tt o A 5 DSl ekl A4S

addi tional |y owriptbeed positionpd in&wpth the frophipartion and therearepartion.atThene | egs

in the crotch gifitdér @dper comprise ieg opéfifgd whichcaditiocriagty cBF’hPriQe @faati€ fegoor ti on

el s.

CODI 911, 2, bl gl gt e b bl ol o T absorben

portion since bodily exudates are typically di scharged in this area. A
leg flap panel ext qméspulletietidbel hagh@Fdtth Yortion comprisiigia Yndih paheinshdal ong

each side edge of. t i n_panel . Each lLeq, fla anel .generally forns
ot Teast a pord Pk obfed TP eFHE; Tne 3bSpinat o8l qenerfig Bosind i ' of
the pul | -on dithpenaisopanel sfstheherotchopertion simec hodily pyudates rasd typicalhaway
from the body diScHdigedqA" Bis @&réd. "OAURR: fidp Shdridh dxtérds' %ﬁﬁer%ilyt Bferally

di aper i s opposed t }he oufer surface a%gg conprises that portion,of the
i aper whi oh 1WAl fraf.and. aipng each sie soe ol fhe srait pangl JFech e 3R use.
El astical |y expanet gbherally farmstat least agiogtion éfitbe elastic deg:featurei riitecsutand
bor ti on and ¢ fraca GEheol-of dfer! Corifses e pRAA whicn ¥ Positified T on!
Ber et ohed o - (R tPar e b p il Wedtes duiee. "dheybner Satac,bf e

ext ensi bl e diaper istoppased tobe losterr surfagerand comprigehthat quogtion ofikheect i on
(x direction OdiapérdiMich iﬁositianegﬁﬁcdé&ﬁt ta%?thé BSd?'_klnj;] %tw&?epéﬁrﬁ{ld @e.to the

| ateral centreline of the pull- i aper. e side panels are
preferably an extension of the chassis |ayer and ot her el enents such

as the topsheet, orElasticatly lextensibiehistretchdambfates fsant stretchelaminates. andh t he

overlappi ng sifdgr $Hatth ldniifates) ofd Fomedin"8héh 'shid’pSH&" 8P b¥th .the front
portion and the rear portion. Each stretch laminate is mechanically
stretched or drawn to alliow the stretch laminate to be elastically extensible
in at least the lateral direction. (The lateral direction (x direction or width) is
defined as the direction parallel to the lateral centreline of the puli-on
diaper. The side panels are preferably an extension of the chassis layer
and other elements such as the topsheet, or any other combination of these
elements. In the overlapping side seams, the. stretch laminate is preferably
activated by mechanical stretching to provide additional extensibility in this
region. The overlapping side seams may also not be activated by
mechanical stretching.

In order to provide the necessary absorbency to contain bodily

discharges, the pull-on diaper comprises a liquid pervious topsheet and an
absorbent core positioned between the topsheet and the chassis layer. The
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acti vat ed by nechanical stretching to provide additional extensibility in

this regi on. The overl apping side seans nmay al so not be activated by
mechani cal stretching. In order to provide the necessary
absorbency to contain bodily di scharges, the pull-on diaper conprises
a liquid pe™A%BEE8F opsheet and an absor bent core posiRGTHRU21HI ween
the topsheet and the chassis |ayer. The WO 98/ 22285 .
PCT/ US97/ 21135 12 12 topsheet is
positioned adjacent to the body surface of the absorbent core and is

preferably joi tershest ispositi adjacentrte the dodysurtage if thé apsorbent core
abodi ment , ¢ hamoproférably 5’?’°"B‘?L‘“§2?§“‘1""é“‘$“*§??"d o & i€ Iyt By

e odal nen

LT, AN 418 ¢ i o e b i
panel menb&mp m@nthéheetoonhests and thBeOhGSSIS dayefi aperindifiéutlyt jpjredeet
preferably —  tegutRér spanré&ryqennﬂ«gsmeﬁ?io ey &t sord ;ﬁﬁbbﬁ%‘% Bftistic Pahéll! d

i core o rapidly
B bsor b 11 ui ds erpbersifi'Sther deBants;of s Pl ianer o 15 dopshent araferablyc
primary |ayer &Sompsses threeddistiricy layers fbinadh togstheror A liguid peadidus primary

hydr ophobi ¢, 't @aﬁr'n@ﬁbénfiﬁwéd %rﬂ‘?é‘ﬁb&rb@nt%re to réﬁ&b%’&b&ﬁ I#%f.uésf fhid fh{%ﬁg

ot des of the. poreduch” Ml 1ayers ars pined 16 tne primary Jpuer and aps preabiyy
conprise a gas IdeaWatgje,cmdreaprdfemamWhydwprmbid to Taltowy hé ediden pamefsi to be i s
Po’the chass: s TTenarica| %&??F’Z‘F’@‘m“"fp""f %%ﬁ’?ﬁ?’?'@e%ﬁ“‘*‘ﬁ%iﬁ%@é&”? he

0
chassi s | ayer §Hﬂ¥tﬂgn9 EB gides |Q§nth8f P‘t"T@” bdiaPerr Thy Slastic anfﬁi@gfeﬁl ap
panel of t ipeeferably bopprise argaskétingoeuff amd adarfier mffprmegaﬁketmbmd by a
fslegﬁr |( Lhet ﬁtean% refer Bﬁ forthéd Bg OSIE 6rhﬁ?|ﬁaél£ gbfﬁ(&ﬁberg og:% #@eﬂﬁj@ﬂ%ﬁf ?nrar y
| ayer, gnd an g‘P ?l %Bﬁcﬁaﬁﬁr he ?ﬁ!ﬁﬁ%l‘ayt%epéthoﬂbl qu%'ﬁhb’dbebleﬁhehﬁ and- up
portion." chassis |allee godithaflap poytion df the barrier #dyey m:mmbgen pahéf &f

feeling, and ngﬁ%crotch poribh. aﬁ'hé‘ﬂaﬁfértcnﬁ lﬂﬁ‘ rggl g'ﬁné’if% ﬂﬁg %ﬁ%}éﬁl |y

| ayer is |iqui eryl ou

penetrate throlgHPartian P?] ?'?ﬁ(h%’g@r lgyer, °°§'09 t’%&ﬂ"lﬁ |Sﬁﬁ‘|4f§"9 H}ﬁe ngiydingl
manuf act ur ed f eods af thel staralage poftiomatoctheaprimary layer,) ahdasn I%‘I&Sﬂd%p&@ih?ﬁ
y

reticul ated fogq@n?éqﬁg F‘étfv\%@\)afn@attb ﬁwéétglq@-uB\ththee di mensi onal

expanded forne en or nonwoven natural fibers,
synthetic fibers, or a conbination of natural and synthetic fibers. The

primary layer is pr&herprihgryniayecds ereferabiys coripliaht) esofth fisefihg, and non-
irritating to the skin of the wearer. The primary layer is liquid pervious
permitting liquids (e.g., urine) to readily penetrate through its thickness. A
suitable primary layer may be manufactured from a wide range of materials,
such as porous foams; reticulated foams; apertured plastic films or three
dimensionally expanded formed films; or woven or nonwoven webs of
natural fibers, synthetic fibers, or a combination of natural and synthetic
fibers. The primary layer is preferably non-coterminous with the chassis
layer so that liquid will not wick along and through the primary layer to the
edges of the pull-on diaper, so that liquids will not wick undermeath and
beyond the stand-up barrier cuffs formed by the barrier layers, and so that
more drawable materials may be positioned in the side panels to produce
stronger stretch laminates. The primary layer preferably overlays a major
portion of the body surface of the absorbent core, more preferably all of the
body surface area of the absorbent core in at least the crotch portion, so
that exudates that are discharged into the pull-on diaper penetrate through
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| ayer so that liquid will not wick along and through the prinmary |ayer to

t he edges of the pull-on diaper, so that liquids will not w ck

under neat h and beyond the stand-up barrier cuffs formed by the barrier
| ayers, and so that nore drawable materials nmay be pasitioned in the

si de panel quggnfﬁsﬁduce stronger stretch | am nates. TW&TGH’HHW | ayer
preferably overlays a nmjor portion of the body surface of the
absorbent core, nore preferably all of tige - body surface area of the
absorbent core in at | east the crotch portion, so t hat exudates t hat
are di schar gedh® Rigary dayss wherg they see %ﬁ@eﬁ’a@é “P?\ﬁ?ﬁﬁ'l’?em core.

98/ 22285 primary layer extends laterally outwardly toward the side edge®@f/ {H897/ 21135

13 th
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;:or e i nt atof tisnkig édyescufm@brqm portion. Fhmemosmrbfdrmdeec;nﬁ@umas, ] t
ermnates in e nos
preferred con:ﬁl%gg é}a%laggﬁ t%ﬁl%&ga;ﬁlg%ﬁ tﬁé gfé]&n%lr(?&ﬁat eé Bagﬁ rcléﬂ?rt t he
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|torl nar yt | ayer préxifpab Iwga)t;ed tﬁéglJtMﬁ?tlr}t\g)egéﬁé is pogsmbﬂédl”f%%dﬁl q:h%n;rﬁzdhe

o et 5dge e 350 PrBHREL LSRNl e o, o 18RI 5 el

| ed M h

B;?)r(r:a;rg |§1ygre th@trtnp?mwdayqrﬁenwnatﬂsremth%agzzurpah%dgﬁ plusarsminwg|small ear eas
of the }orl (rjrar )éébfé’@f tHeR peifmkan) {atylaaindmsalqnétemd 'éﬁéﬁbelrﬁidebéb’ﬁéﬁbﬁd"met
roxi mal e e ue n 6] [ an ur il I all ons
P E he-ar oa_oPrermal el A8 fio pincRiROGRRavs' ditidr BERGRchirS of vatBidrir o' oo
enmbodi ment of iniee amga pkthe primarybayer when ityis manufacturade I thet prefareng
features (emitsddihant of the téb”'éhléﬁi ltﬁél bﬁ#fef' I@yeré RirmpthBadlastry leg Ybaturednd,

pref erabl y, ar, am _na e chassis
| ayer prefer aﬂggff%%ﬁ&' Ps%asc’ﬁﬁt"lgoﬂ‘ﬁs é’ca ?ﬁg@t’ cb’}f?ﬁﬂﬁ' preferglly cfl p&@%%es t he
front portion,oftiesketsh igminalesn, and the crotch portion. Thus, the

chassis layer is the primary stratumor layer of the pull-on diaper.
(As used herein, t

, term.layer"” does, not necessarily i he el.enent to

LS e gt e st at decsaRaieAYeR PreftaR SamHEos ¥ RRgtnhaus Htest B ¥E s
| ami nat es or which diefinasitthe fironb pogtiane tthe seampbdionf anticheecrotabi pertioppe of
curface. The s TS ETASIalePIEIS B ATh O et O St
cor roapond | n (AP dlerdifc e tem Havahgoes Aol naressaly fitithd e B
surface of t hesinglelstraturtiotipaterial in that a layer melycacturllyiomprispdaminatas ot | y
det erm nes t hecgpyfiRatidnsSorestbed of Wob3Ubf the requisite type of materials.) The

chassis layer has an inner surface and an outer surface. The inner surface

and outer surface of the chassis layer correspond in their orientation to the

inner surface and the outer surface of the pull-on diaper.

- The chassis layer generally determines the overall shape of the pull-
on diaper. The chassis layer acts as the main structural layer of the pull-on
diaper to which other features may be added or joined. The chassis layer is
thus positioned in all or most of the surface area of the pull-on diaper,
although in certain embodiments certain portions of the chassis layer may
be apertured, cut-out or removed ("windowed") to enhance stretchability
and/or breathability of the pull-on diaper or features of the pull-on diaper in
that area. The chassis layer thus may comprise a continuous sheet or web
that does not have "joints" or seams such that forces are distributively
transmitted through the -entire layer or the chassis layer may comprise a
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on di aper. The chassis layer acts as the main structural |ayer of the
pul | -on di aper to which other features nay be added or joined. The
chassis |ayer is thus positioned in all or nost of the surface area of

t he pul |l -on diaper, al t hough in.certain enbodi ments rtions
of the cha¥Q¥? 7ﬁer may be apertured, cut-out or Jﬁ/’@l”?“gapndomed")

to enhance stretchability and/ or breathability of the pull-on diaper
or features of the pull-on diaper in 14 that area. The chassis | ayer thus

may conprise a continuous sheet t hat doe not hay oi nts" or
Conme aieh 1 hepnABIQLS. Shees of, web ek foen pave "omis oWaR: hecelasinessh et he
entire |ayer @uffs.nAscprayiouslyl di;mssea\hemmrlhesmnanuous sheet\tp b 3285

PCT/ US97/ 2113 || nuous

Sheet of wob ?‘ﬂﬁma ayer can comprise a single web of material oralam!]'\%te of s&@?& Firsend
previ ously di QOH@%‘%\Q’P@ Qr 1ayees of differagumatarials. Jhenehiassis {ayer may chassi s
| ayer can conmfoins ¢ther oaten suefacebthefinnaxt surfath, or partionsi afadithes for o, r ol

cont i nuous Wel?ﬁasypﬁ? 'eﬁ}{,%ﬁfﬂggm&{gfdf |ﬁrtﬁ5'$nt%retff'tﬁé ?u l-med 5;;@5 LRl MY

formthe outer er or bot h,
or may be layRrinrefepably ormsotheputer ?W@Cprﬂféhﬁcﬂu"cﬁ“ éﬁeepm thepgrolghaper .
The chassis portigner preferably forns the outer surface of the pull-on
di aper in the crotch portion. Since at |east a portion of
the chassis layer is subjected to mechani cal stretching in order to
provi de the stretciinegriahaleast ia poréorsiaiethe chpssis| layer tisi subjected igp| y

el ongat abl e, HRéchapical etréfechingtinaokalr ® providetBe stretcH RFGIASERE!ihthe side

Streton ng.) bespls dhdt *h%%aﬁiﬁsés%%@é‘me“;%ﬁq'}aﬁ“{?a“'a&%cﬁwthaw il
not fully retnesessarly elastorgenicli sarthatsther clwsmlayegwlét upon mesbanigaksi s
| ayer ey strdthig) By aSRkashto &fdelghsd a&hﬁdeau dm@aﬂsé Shch et iipwialbs or bent

et et ¢ PR TGN B%p@ﬁ?ﬁ@@ﬁ@%@ ?,%Mg%hé The, SesSIBeh e cor
| ami nates of gnanthus compriseianyof the matenais knawnforarseanabsproent attisiased
embodi nent's, tdi_hEPweYEN or nohwwén Webs; bsowan@cﬂrﬁgl stiéh ra?.qhaﬂhsﬁbsnc

Chacsy o 19, o i ABBeione, Aciiribyipte. on hiBhal SR tarngls o SoorF .
that the chasgnaterialseor icomposite: matenials: o preferred embodiments, the chassid so
general |y i npgaydrQiah B@sdﬂ;é&%&'fo rﬁScKhnncdl‘&!er@hn@Qmifhﬂlnnhhl 6% ﬁlpﬁﬁlrﬁﬁr ve
as the conponent whic schar abso
contai ned in tq{ée%{%hgg?{?%ﬁ%rtﬁe Fﬁ%ﬁﬁ’%\,@i’?r e ?£°{Xm 'r?af@'Bnt act the
pul | -on di aper 10 such as bed sheets and undergar ments (i.e., it acts as
the Dus to the fact that the chassis layer is preferably a polymeric film, it
is also generally impervious to liquids (e.g., urine) so that it may also serve
as the component which prevents bodily discharges absorbed and
contained in the absorbent core from wetting garments which contact the
pull-on diaper 10 such as bed sheets and undergarments (i.e., it acts as the
_ fraditional diaper backsheet). If the chassis layer is not liquid impervious,
typically an additional layer such as a traditional backsheet should be used
behind the absorbent core. The chassis layer may also be breathable
(pervious to air or water vapour) if desired. The chassis layer can
alternatively comprise breathable materials that are microporous and that
are, typically, lower in strength and elongation. An example of such a film is
that manufactured by BExxon Chemical Company under the tradename
EXXAIRE. Exemplary films for use as the chassis layer of the present
invention having relatively good drawability but that are not breathable
include polymeric films manufactured by Clopay Corporation of Cincinnati,
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traditional diaper backsheet). If the chassis layer is not liquid

| mper vi ous, typically an additional |ayer such as a traditional
backsheet shoul d be used behi nd t he absorbent core. The chassis |ayer
may al so be breat habl e (pervious to air or water vapour si red.
The chassi§W?§V@Fﬁcan alternatively conprise breatha%?g%ﬁgéggfals t hat
are m croporous and that are, typically, lower in strength and
eIongation An. exanpl e of such a f|In1|s15 t hat manuf actured by Exxon

Chem cal nder .th t a films for e
as the ChaSSI SBK J elrf)f he ! 9@ opay 149%?@%@5@5@5@&%@%9@ golcj)?i

drawability buTerrmblaumr indiana, hnde:tthatdwgnatnon XA83280er X00%4eric fil ns

manuf act ured by C opay Corporation of G ncinnati, WO 98/ 22285

PCT/ US97/ 21135 Chi,o under
the designation O ofiy/Pulhn digperGomprisgs A 1esb¢reafthahpqmeampla§¥lc'sed Terre

Haut e, | ndi analeguedier for providingoingsrovad ¥ofaRiment of Bqiids and other bodilyihe

Il - di
P s Tor pr v iR, “fie Biaflied @At Ol brolRRPIer S LaRAeRS B liguigs °9
exudates. The %’I“h@‘?‘?bb‘l’%e%@éf‘?ﬁ'ﬁéh‘bP@F‘FMBO"'RBM@PWBMPE (PPENINGE "1 i qui ds
and ot her bodygmendlat eEach blust;cn&g:l‘feamél mayaedmpeiset séberal e@jﬁermahl ngs in

| Eachge
gﬁgg&f‘mn . Safcor gcheﬁté fi? aﬁénHQQhHﬁX?fﬁgoﬁf %Sdgeei&?xaaies {nhih%{

panel s (the emaiﬁl%(theg’a%atl@stea&am@@tamanq!ss sometimas alsa rferr @r?%d to as
leg bands, Rygde bdridaps. sidear rfiaps, CBafrier @uffsel a6t | Celasti f S cliffs.

?eSGSpSﬂ?nSeiéﬁﬁéﬁﬁ@ SRR RSt bghc e PR RPN

provi de an leg qwamtﬁhamngaﬂ dedlap ans erie or mgeeselasticanel mambersto U
4,909, 803 di scpovife 2 daaposadlasticizedder [byvi Ncufft andgebketigast i euffed

s 662, 978+ eachBch 208808 ity ?E@Pgﬂﬂéaﬂl«%ﬁiﬂv"&, ol BRMtigRE O
gasket i ng cuf fflapsd (hamsier r euffs) clof fimprages thep containatient | of s the dedi &mbl e
di aper having ()gak89s 2'789(b§éri§%tafﬂi'§dosﬁﬁfef diapbe haviRgtdial t&ﬁ‘éhﬁ@hdnﬁb%)s Short

of the side ed t to the ., side

o ey Vi ¢ BsBind N WP B A e i 824 b8 Bo0BRS
simlar to anydigper h@nmgz@abamses@auedualsp s wharein ¢he tapsheelostops akert ¢ cuffs
descri bed abovgf the side dugéféirfrﬁddiabai te® prévent avitking loay tb apé Wide oPIRE | Se a

bar i or ouffs STGFCrWPR 3%%#%3% B9 TER ey b cphGuAEsS st 81T A
similar to any of the leg bands, side flaps, barrier cuffs or elastic cuffs
described above, it is preferred that each elastic leg feature comprise a
combination of a gasketing cuff and a barrier cuff. The gasketing cuff and
barrier cuffs are preferably formed as shown in US 4,795,454.

The absorbent core is preferably positioned adjacent to the inner
surface of the chassis layer and is preferably joined thereto by attachment
means such as those well known in the art. For example, the chassis layer
may be secured to the absorbent core by a uniform continuous layer of
adhesive, a patterned layer of adhesive, or an array of separate lines,
spirals, or spots of adhesive. Alternatively, the attachment means may
comprise heat bonds, pressure bonds, ultrasonic bonds, dynamic
mechanical bonds, or any other suitable attachment means or combinations
of these attachment means as are known in the art. It may also be possible
to apply the method of the present invention to join the chassis layer to the
absorbent core.
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The ‘absorbent core is preferably positioned adjacent to the inner

surface of the chassis layer and is preferably joined thereto by attachnent
means such as those well known in the art. For exanple, the chassis |ayer
may be secyre t he absorbent core by a uniform continuygus_l| [ of
adhesi ve, §m5§?%§§ned | ayer of adhesive, or an array of gﬁaﬂﬁgﬁéiﬁines,
spirals, or spots of adhesive. Alternatively, the attachnent neans nmay
conpri se heat bonds, pressure bonds, ul #6asonic bonds, dynamc

mechani cal bonds, or any other suitable attachnent neans or conbinations

of these attachnent neans as are known in the art. It may al so be possible
to apply the net hofhetbsdrbepl coremiay by any absorbent means whichhisgenerdligyer to

t he absor - ) .
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absor bent cor apghje 9 absgroing and eetainingliquids such as ugisaand plher certain
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si zes and shafies) dnd fom & wide VRN ioHiskAusgrhent matenals FEEPNIUSA%IBY 11 c.
etc.) agd f r odisposalsle diapers ayd @theri absorbenb attics $udhedscormhinutedwody utseg
In I SPOS e r (0} ale nut e
wood  poi'p POl gﬂ'@ﬁggﬁéﬂm (oRdita B 86 Ui, 2 Exnlpfi, St blbep SuRANE, "\ PO,
suitabl e abserpeshmalasials inglude; srepedieeliiesecwadding umnelitiowa ralyreers

{ml t bl own Fogiﬂwdﬁng coforMCérasslimed @Emﬁl&ig ﬁb?@Siiéméeiﬂcmngissaéwéerr s,

I sSssue | ncl uai | (0] (0] n S es,
super absor beneﬂﬁg%ﬁéﬁéwﬁéﬁierssaasp"’o%%%eﬂﬁe <Ay PORENIS, BogBERRCE o) et
mat eri al s or @gelipgraatedals, or any,equivalent materiaiar combingtioas oH materials.
cgnst [) UCE i on qhet BsnfiyRrationeand c‘dahstlrmbnabﬁ mdo%bsorbehaﬁiofé réy Giso bbe t
apsorpen cor ve Vv | | r one . [,O l C lents,
super absor be n?’ ag%iﬁﬁn&? gtgﬁ\ér%%srea&gy Qégg déﬁé’?@%‘?ﬁaz‘?@% Pydro%hﬁ'ger age
basi s wei ght gtafients; superabsarbentogragients; arplowee aveeager density and lawerers or
structures). ERerdge! Basi§waigMeatqisings i Zoved! of ity @6MpRSH lorfeObe more Shoul d,

however, be c ti bl t design 1 aading and t | nt ende use of
the pul | -on crayss of sipbkts®)! {fhe GiscBhsefbe dpREi oE g, BbSGr0RR eore
absor bent cor shauld, bewever be compatiblenwithi dhe daeigndeading rajichther intended
i nfants _thrOUQlE_e;iﬂlﬂ&é Pull-on diaper. Furthe?, #18"@izé!land ldbRofier cBpatitycor hehas an
asymmetric, n%g'sor'b%nt core may be varied to accommodate wearers ranging from

infants through adults.

The

In general, the absorbent core has an asymmetric, modified
hourglass shape and has a body surface toward the body of the wearer
(inner surface) and a garment surface opposite the body surface. An
exemplary absorbent structure for use as the absorbent core of the present
invention that has achieved wide acceptance and commercial success is
described in US 5,360,420. Preferably, the absorbent core will comprise an
acquisition/distribution layer of chemically stiffened cellulosic fibers and a
storage layer positioned beneath the acquisition/distribution layer
comprising a mixture of wood pulp fibers and superabsorbent material such
as are disclosed in US 4,610,478. |

The pull-on diaper can also be preferably provided with vents or

apertures to permit the passage of air and water vapour to and from the
interior of the pull-on diaper. In a preferred embodiment, the apertures are
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hour'gl ass shape and has a body surface toward the body of the wearer
(inner surface) and a garnent surface opposite the body surface. An

exenpl ary absorbent structure for use as the absorbent core of the present
i nvention that has achieved w de acceptance and commerci al success is
descri bed YV?%8&285 360, 420. Preferabl y, the absorbent coré’W‘rsW”cli rise an
acquisition/distribution |ayer of chemcally stiffened cellulosic fibers
and a storage l'ayer positioned beneath the acquisition/distribution

| ayer conprising .a mxture of wood pulp fibers and superabsorbent
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materials of thlgstUfilm.OMTHE 8Refic Pahel meRfiePs! may beBieRT hdhtsrit Wlthags ar e

known in the t. For .exanple. the chassi er, could conprise a
br eat habl e (v?éﬂw' psgf's?éaﬁ%wo_ﬂ_ﬁf's'l ioaf,t?rgaﬁwbﬁt%'\ﬁl%ﬂgmenc ﬁ'n&s?‘? urtRer
el astic panel enhapeestheekrepthabjiiby afether pull-os udiapers The pwerlapping rsides,
Bonwf)\éegsi _ ?r SHani Mhi@oebﬁéétﬁ%ili@ ;fTrbbéfaeé ‘H‘lrﬁbﬁvjfaélﬁre_d acdiding 46 the1© i
reathability e - j aper e over I ng. side S retain
G000 by oat habi etpa St iRt niBifan, e BAIBARLENE At e brastB Ty .o
of the presentaliowwater yapourio assape feomithealont! posticre and &e reasi portien of  al | ow
vat er vapour tiReeSARES diapur ! BredthabilityPRal ! 58 ppo\déd §n 'R’ waistbah8 by f
the pull-on di aqqer_ Brgla{_\habllﬂ_l%.%/i any é)te. gr?w ed 1n.the wais .a:}? by
sel ecting rel 349ING: Lelative, krepltabi nadegigls forgi oﬁ%?‘ﬁ’&f‘%naﬁ 87 oY by
aperturing or aparturing ohoenting thanwaisiband asudhs agli iscdiscessade herein wiithh
respect to theeshe@its thd &F&t&ﬁié?ﬁnéfésgﬁﬁ\es.#sidé pRRBR! In anbirl enibidierodi ment ,
t he wai st band gay be t%digﬁ%()b'bc’ h Bépgﬁlﬁl K 5 or ‘,?. conbi nat | ol ot
hydr ophobi ¢/ hytiPopYAistPand MK, bej % BYropLilie,, R Ay campination ¢ o
pul I noi st ur e hydrgphobicthydrephilic mepiberha twdrophilic waisiband mayshe uséd ton
pull moisture away from the skin of the wearer to keep the skin from
becoming hydrated. Alternatively, a hydrophobic waistband may be used to
prevent fluid absorbed by the diaper from leaking out through the waist
opening. A combination hydrophobic/hydrophilic waistband may be used to
prevent fluid absorbed by the diaper: from leaking out through the waist
opening while also pulling moisture away from the skin of the wearer to
keep the skin from becoming hydrated.

In general, seams for disposablé pull-on diapers can be formed by
joining the side panels of the front portion to the side panels -of the rear
portion. According to a preferred embodiment of the present invention, the
disposable pull-on diaper comprises the side panel of the front portion and
the side panel of the rear portion. The side panels are joined to form
overlapping side seams, i.e., a web structure 10, according to the method
outlined herein.
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becori ng hydrated. Al ter lel ophobi ¢ wai st band may be used to
. prevent fluid absorbed c"ﬂHmmﬂm | eaki ng out through the wai st
openi ng. A conbi nati on hydr‘ophobkc/fiy philic wai stband may be used to
prevent fluid absorbed by the diaper fromleaking out through the wai st
openi ng whiVY&%#228 pul 1ing noisture away fromthe skin of PENESHRME to
keep the skin from becom ng hydrat ed. In general, seans for
di sposabl e pul | -on di apers can be fornmedgy joining the side panels of
the front portion to the side panels of the rear portion. According to
a preferred endhatissidimed ishe present invention, the di sposabl e
pul | -on di aper conprises the side panel of the front portion and t he

over! Spping’ i b RoRBt iy alBiech Bl 1) Sty 0 noo
outlined her eipprous and comprising -meitable components, said webs (11, 12) being
PCT/ US97/ 21135arranged in an adjacent manner to form a web structur§8(1.01,1s§iﬂ€\beﬂ S

| ai med is: . [ ql.ni t b 12 id
vebs (11, 12) Wiy (10 ottt bileftyacsh (1t bliBlEreR ef arenarctis o1
webs (11, 12) between said wabs{iget2)i n an adj acent manner to forma web
structure (10)gai§ ficthosharactessdd sy tHesstépdof: compri sing outer surfaces (13,

14) and an areg of._.aver | 15 ., et n i d . webs 1 2); .,said
met hod char act@r?@ﬁ'eﬂ{gy ﬁﬁ@é@ﬁ ép@u'gftp eﬁ?ﬁfﬁ%‘l‘ﬁ*i%i"@ﬁiﬁ*ﬁﬁéﬁ%i‘ﬁgsaédf | ui d
to enabl e at | eapeltablesempenentsii ti ng of said mel t abl e conponents;

2) directing epydifdttingadtigh Shedt jobaf shid fakbted fflﬁdito%rr@y@f Q?Ftaéraé g one of
sai d out er iurfe}&%é ,4.4); 3) allowng said urd to penetrate
said webs (11, rfersurces (i d4ocations: and 4) allowing said
fluid to circudlalowing saiddfluie b petétrateé Brid webs (11ak2) atadisaretd lpcations; nel t
said nel tabl e cogppnents. 2. Met hod according to claim 1 further

conprising the,step.of .. _¢ ressi ng, sai, b structure (10) with
conpr essi on t oM @%W éa@aﬂlﬂg_ c'rﬁ%'F{]eaE‘I %a"gﬁ},\f%ﬁréﬂt gﬁb?‘bab asbRetiafyrtial 1y
nmel t ed. 3. melt/baidoveltabteocampanents.cl aim 2 wherein tenperature of said

2. Method according to claim 1 further comprising the step of
compressing said web structure (10) with compression tools while said
meltable components are at least partially melted.

3. Method according to claim 2 wherein temperature of said
compression tools is at least below melting point of said web structure (10).

4, Method according to any of the breceding claims wherein at least
said partial melting of said meltable components is primarily in said area of
overlap (15). .

5. Method according to any of the preceding claims wherein at least
said partial melting of said meitable components occurs in a non-uniform

manner throughout said webs (11, 12).

6. Method according to any of the preceding claims wherein said fluid is
air. ‘

7. Method according to any of the preceding claims used in the
manufacture of disposable absorbent articles.
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conpr essi on tool s is at |least below nelting point of said web structure

eatt said partiall ML IﬂJlﬂfIIIﬂJHIIYnéT table conpanents (s primarily in

said area ver | a’b (‘15). " ) Met hod accordin t he

pr ecedi ng g‘foa?sﬁ%“&her ein at |east said partial nelti glaé'lg'f’&%ﬁl_ nmel tabl e
conponents occurs in a non-uniform manner throughout said webs (11,

12). 6. Met hod according to any ofg9the preceding clainms wherein said
fluidis air. 7. Met hod according to any of the preceding clains
used in the manuf acture of di sposabl e absorbent articles. - WO

98/ 22285 8. Method according to claim 7 used in the making of Bidé/ &g 21135
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9. D sposabl e absorbent article nade according to the rret hod of any of

the precedi ng &l ai isposable dlfsorbért@vticld headalaoooiuing teetheiméthod of anylohg to

cl ai m 9 wherei L g i sposabl e absorbent article is a disposable

pul | -on di apertﬂg?é&d'%gdgw structure conprises the side panel of the
front portion and side panel -of the rear portion joined to form

overl appi ng sifk sddisposable absorbent article according to claim 9 wherein said
disposable absorbent article is a disposable pull-on diaper and said web
structure comprises the side panel of the front portion and side panel of the
rear portion joined to form overlapping side seams.
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