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APERTURED MACROSCOPI CALLY EXPANDED THREE- DI MENSI O\IAL POLYMERI C VEB

EXH Bl TI NG BREATHEAI LI TY AND"RESI STA| HUGH S T SON TECHNI CAL
FIELD The present invention.relates an aper, p| caI |y
expanded, - resilient, three-dinmensional pol

br eat heabl e, but which is resistant to 5 the transm SSI on of aqueous fluig
The present inve R LLY EX.,MEED_I_IH\RGEJMMENSIONAL
deeply drawn to : : & e & HEAE lmtﬁumm(ﬂiilﬁhg%
multiplicity of debossnent s of nmacroscopi ¢ cross-section, each of said 10
debossments originating as an apgrture in f| rst surface of the web and
havi ng a continuously inter connetM&H ﬂ’él%‘-ﬁﬁl I H&MMNng in the direction
of a second, renotely | ocated, paral El fﬁ t he web. The side wall
terminates to forman end wall in t : of the web. The end
wal | 15 includes a multipFhei tpresent nihventiomerelates, toacdh OEthQ:riﬂm | er

apertures being sha as epe nt sup ort -
an aqueous fluid 'ﬁéncéﬁggcaegleheggéavﬁgdr ap eréﬁpégparen&f S0l at i ve
to all adjacent aRalymegic webt Wbi@hdsvhquathmblﬂo but whidh inalrbsisltamhetoZO

debossnent thats tmeammsg,bﬁlg B8Oécysd rRji@ported in the apertures do not
cont act one anot her. tﬁsent i nvention has further relation to such a

web which exhibits SUffICI g Aresent hinventian, hases yckhern relatien 1 t9 sa and
second surfaces ofpdiymerieh wisb nwhichorisaldeeply deewanio ¢6ﬁhaﬁafreswidrh one

h wh b
223? ostrad | negppl | ggﬁlg%ﬁgmghgﬁggwr&gﬁggfheag‘fgnqg}éﬁasEégt {ipﬁ;c& \sNSd’ﬁaB e
di aper, thi s i s eslebessmentsy 10 | maCrastapicc. grasersection, bagachi nofi tedidg
poSLti on. 18" ©\eblosSiiertts &k@ngtgﬁpgqssuﬁf 86€r@irel 1F- Ifr & Sulrbid IdrS!

surface of the web fro becom r;?l[l nar, contact bet
outer garnents andheh¥eqq@pdud mdanﬁwﬂem%ﬂypénmsonnemd side wall”

extending in the direction of a second, remotely located,

parallel surface of the web. The side wall terminates- to form

~an end wall In the second surface of the web. The end wall

15 includes a multiplicity of smaller apertures, each of the

smaller apertures being sized and shaped so as to

independently support - an "aiﬁeous fluid meniscus. The

smaller apertures are so spaced relative to all adjacent

apertures in the end wall and to the side wall of the

20 debossment that the aqueous fluid menisci supported in the

apertures do not contact one another.

The present invention has further relation to such (

a web which exhibits sufficient resistance to compression that :

the first and second surfaces of the web do not normally

25 become coplanar with one another when subjected to

compressive loadings in use. If the web is employed in

applications such as a breatheable back sheet for a disposable
diaper. this is estimated to be less than 6.9 kPa

<" for a baby in -sitting position, ' By preventing

30 the second surface of the web and the first surface of the

web from becoming coplanar, contact between the wearer's

outer garments and the aqueous fluid meniscl supported in

35



2 the apertures of the end walls of the debossnents is normally prevented.
Prevention of contact normally prevents transfer of the aqueous fluid to
the wearer's outer "garnents. The present inventi-on has still further
relation to 5 -such a web which exhibits a degree of resilience sufficient
to repeatedly return to its substantially undeformed condition when the in
usexconpressi ve | oads are renoved fromthe @tructure. Finally, the
present invention has particular 10 relation to an absorbent bandage
structure, wherei the tdperteces ofstivef end walls qfotlyeredebossmbnts is hmomwaihent

bandage and the 1 Fer SRl CErevbided 15, %Pﬁ&[# Rberigly RPdvdrtS Planshér,
wearer's outer gapfidiresaqueaus: fluig to the weare_r s outer garm@MEKGROUND ART
Di sposabl e absor pt ive dew-pﬁé ‘.%Qnes"gu&& _ fﬁ %ﬁp%ﬁr\éﬁm g{lgnn@qokl ns,

di sposabl e bedga | ncont | nen I efs e are wel |
most i nstancess; t GUSh -atweR twhich exhiitoR QSQ%%l%pfﬁféb?’éc%éﬁﬁﬂg@nttot%bsorb

l'iquid 20 fromthe péareaty bpgturancor qt&i &Efﬁhtﬂall?uldhddfbrmédakéﬁdhi&'vm to
cover the exterior of thesg devices with a fleeééle | asti c. sPeet to

prevent the |iqui whete Fhsadns 3% omAnessiye: He ha'farle dths ce

-and soiling outer stastung. appar el . The wat er proof, plastic sheet of the
prior art does prevent 25 ket he tain . the | :
wi thin the device. HoweverF'ﬁH k'pre sreaggel firgferﬁ o fm‘} %thc;bé ive
devi ce by evap®r arelatiosi tchean| mbtsocbmtal hwldagneretnuctumcomemgiry the is
desirable to utilisggory @’&?&é@%‘?'@ Wéh@ekebp@f 'thf“ﬂtaﬂéée}ﬁt ﬁv%*ﬁiﬂfno‘%é ve

devi ces which are morn an exte eri od
desirable, in sucP Qﬁeﬂcdﬁst%éﬁt Y‘Bhsl‘ﬁh@l RRseEbent uFere np?'Hé"'&bgf)r Hé?lt

body from adj acenbapbig blmd theogrst i ﬂneraéé)rofpeheeabbe.éoqtﬂkééwegas adaye been
made in the art with t ose ,of %row r;lgeé’ome circul atlon of air-

bet ween t he inter FBPta5E 'i urﬁgﬁr'ﬁt? Anif? f"ﬁ

15 : _ . BACKGROUND ART
- Disposable absorptive devices such as disposable

diapers, sanitary napkins, disposable bedpads,- incontinent
briefs, and the like are well known. It most instances, these -
strUctur_es function as a disposable bandage to absorb 'quuid

20 from the human body and retain that liquid. It is also known
to cover the exterior of these devices with a flexible, plastic
sheet to prevent the liquid absorbed from striking thrbugh

the absorptive device and soiling outer wearing apparel. The

W | waterproof, plastic sheet of the prior art does prevent
25 strikethrough and ‘helps contain the liquid within the device.’
However, it precludes a self drying of the absorptive device

by evaporation of the fluid contained therein. “Accordingly,

it is desirable to utilize a breatheable backsheet, partiéularly

in abéorpfive devices which are worn for an extended period

30  of time. It is also desirable, in such circumstances, to shield

the liquid in the absorbent body from. adjacent clothing.

Suggestions for permeable backsheets have been

made in the art with the purpose of allowing some circulation

- of air between the interior of the absorptive device and the
35 _ _ _



35 3 surroundi ng atnosphere. U. S. Patent No. 2,570,011, issued to

St anberger on Cctober 2, 1951, approaches the problem of providing a

br eat heabl e backsheet for absorptive devices by teaching a diaper having
both absorbent and retarding 5 sections. The retarding section is a

- chemcally treated portion of a cloth diaper and is folded toward the -
out:si de t hereof. This retarding sectio is .treated to prevent g
penetration of urine. U 'S. Patent No. 3,156,242, issued to Crowe, Jr., on

~Novenber 10, 1964urictaiing atmedpindreent 1S, PBMENECNo, NRW708J011 ""rlssuc_els?1 o
absorbent  body s&or\agr ed l;i/ a non%fa,lg?g bent, flexible film e film
is air pervious 9 d2mpgrger A1 Qrtobar - APOEPREhRS ABayPrRhigm of

t her eunder . ]'cl'hle ai-mvimng'.: a)-ubrmheabldl hﬂt’kbhalet ifér'aﬁﬂsls'cﬁ"&ﬂ/do)ﬁeléﬁéé‘ﬂ By '

‘m croporous filmar.a.film ' s or slits therein_ -U S. 15 = Patent

No. 2,027, 810, .”‘sé’a[fe?*éo am‘é%ﬁe"%ng?amr 99?'21, %ﬁ???éaéﬁ&s E@rAiAg havi ng

apertured bdssesectienssi n Thai otetardingessectioh tis abechemicatly paested:s. _

associ ated it P O g I CaBBUend s TIOBKY CORAATDIS el e 20
references: - U Sthesgpbnt N&is3, refarding = sestignd iso bxgatedoritabe pertent 20,
1966; U.S. Pat enpedétrdtiéasof Mringssugus! opBiateNeaus, fis aha ol ygry 11,
1969; and U S Patent No. 3, 446"‘%08,- |-SSL4§d, to _Fukuda on May 27, 1969.
Still another abS6P¥Ei ver trevPRe NONSMRE 2 10r cdPhitabteachss apaabseskent
resi stant -t dtaqudenigef | thavipgssage | abdiosbént edbolByCongsvdredassbgneds U. S.
ner eby | ncor por SEartarefnt: TIEbE MY Re Sy i iecRetviobipsa e in
~ the absorptive m.wn@tgurymnastlaepausmbw ‘dfodyosisels tthareundes) eac@}%
0% R0, 0 TREL W A ORARLED B DR i 16 SERASHEC . gl
patterns and eacRiqsapeeys film or-a film having holes or slits therein. U.S.
15 Patent No. 2,027,810, issued to Cooper on January 14, 1936,
teaches a film '_.h,a'v'inj'gﬁ' apertured bosses therein which is
~designed to' be liquid- ‘pervious.” Additional prior art
: strui_:-':.t-t-._ljres .employing porous thermoplastic webs. associated
- with' .an. absorbent. body are -disclosed in the following
20 references: - U.S. Patent No. 3,292,619° issued to Egler on .
December 20, 1966; U.S. Patent No:~73,426,754, issued to
Bierenbaum et al. on February 11, 1'969';“'=ahd U.S. Patent No. |
3,446,208, issued ‘to Fukuda on May 27, 1969, | |
-+ Still another absorptive device having a br"eat.he.abl_e
25 backsheet resistant ‘to ‘aqueous fluid passage is disclosed in -
commonly aésighed"-U.S'.-P:atent 3,989,867 issued to Sisson on
- November - 2, 1976, said pa't'eh_t being hereby incorporated
herein by reference.’ ‘The backsheet emplo'yed" in “the
absorptive device of Sisson has ‘a plurality of bosses therein,

In

. 30 each boss: having " an' aperture which forms a poré in the
- ‘backsheet. In the preferred eémbodiment shown in Figures 3
‘and 4, the bosses are grouped in ‘patterns 'and'ea'"'c\':h"?ﬁattem
forms an embossed area. Th¢ bosses are conical and have an

- included angle,: denoted by CX , of between about 30° and

35 135°, ' preferably between about 60° and 100°. The angle



*forns an enbossed area. The bosses are conical and have an included angl e,
denoted by [ert] , of between about [err] and 35 [err], preferably
,between about [err]. and [err]. The angle 4 provides t hi ckness to the
“backsheet and al so provides a boss which will collapse, i.e., the
opp05|te walls w1l conme together, when pressure is exerted on the diaper
i txfse. According to the teachlngs of Sissdn, heat and vapors can 5 escape
t hrough the apertures, but the novenent of f1ujd t heret hrough is

substantial l'y pr BYeYides, thickness tonghe backsheet ans ajso IH'QMtdeér askess.

According to- Si saticht Wﬁlapebnwés sheyld fe subﬁéﬁw avdids UWif OF dime
di stri buted over .th ar a&?‘é t he backsheet th i ch trans ssion is

0
desired and the 1e9€ D AresRure, oSk axeLte cgh%l ¢cd 'iaﬁefh rd¥fre of
~about 1/2%to abﬂctoﬁ@i%goftot ke ateachiiy s off Gassn‘n t healbaakdhesporsictin

f bl h b 5% b,
81[ et ﬁeabagklshnseet est cor.ﬁ'T horq,}% Oéﬁe ; i# rfgs t '§§1Vérpﬁeta O@gﬁiﬁ, o ee
apertured backshebefqtbmlﬂgbtlslSUbstamllqumntedle d)m'seﬁ t‘heefbndnised
toward the-absor ﬁﬁ%rbé’dédaélﬁt %?ESMW aﬂ@mecﬁﬂg‘t% ‘Ebf@ﬁ’g éﬁ‘?@{ress'[ i1l

anot her materi al suglgeste use as- a bre
di sposabl e di apefhpdid e FEEFH"@&"YpI%ﬁfqr@'Meﬁ'sdr'M%éli"ﬁ"nt'@%rﬁfsﬁl of

assigned U.S. - P@ﬁ@%ad\&hee%throﬁg%&rﬂéﬁ trapefisdion H%daksmdabndome%gust
3, 1982. The del et _al a&ent F’l oses a. resil| en pl ast g
exhibi ting a'bonBPRALPARR or the thackehegt ahpaics Be (inc the ERas oS 3004t,

particularly pré%eto eboutnbiliofetihe a\ldil%bldvdreaebhltlbiet baclkshdet, finost scal e,

e, o enstonalrBheEhBRE CRHE CrarkTRE! AP andut PR S RYUfh

extending from awailablet asen fafc shef backshest. anticcordingii teitthagteaghingsn
apertures in a SgEonslssGHDt thi I&ﬁﬁ&@&oeursasﬁu%gt NBadiedheehiise- Aobf i MBIy

30 purpose. of the web is to pronote -ra transport from
15 effective when the bosses are pointed - toward the -absorbent:
body rather than away from the absorbent bodyf-

Still another material suggested'-' for- use- as- a

breatheable backsheet in a disposable diaper - isthe resilient

~ plastic web disclosed in commonly assigned U.S.- Patent No.:
20 4,342,314 issued to Radel et al. on August 3;:-1982.
' _ | : : The
- Radel et al. patent discloses a resilient plastic web exhibiting
a combination of fiber-like -and plastic properties. In a
particularly preferred embodiment, the web exhibits a
25 fine-scale, three-dimensional "microstructure comprising a
regulated continuum of capilia_ry " networks of steadily
decreasing size originating in and extending from a first
surface of the web and-terminating to form apertures in a
~ second rerhotely located surface of the web. -  ‘While a primary
30 purpose of the web is to promote rapid fluid transport from
the first surface of the web to -its second surface,. it is also
suggested that the web might be employed ‘as ‘a breatheable
‘backsheet resistant ﬁo aqueous liquid passage by orienting the
web so as to place the second' surface of the web exhibiting
35 . the smaller openings in contact with the absorbent pad of the
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the.first surface of the web to its.second surface, it is also suggested

that the web m ght be -enpl oyed as a br.eat heabl e backsheet resistant to
aqueous |iquid passage by orienting the web so as to place the second.

surface of the web exhibiting 35 the snalle$ openings in contact W|th the
absor bent pad of the di aper and the first surface of the web exhibiting

the | arger openi ngdiapdiragedt thehfinstsunface zﬂfpmelwembbihiﬂﬂghtbe Haeger type" '

are generally showgohingsOutiteit b weirPd pBhrdil® WasH o knd bl Nt

5 Despltethe bene C|al ga%els cseg gywesof t he

type disclosed in tYRe A8 enperally,show igures  §; 3 'pﬁ T ofstheon

and Radel et al., Raderptiale patentes enpl oyi ng such webs as breat heabl e _

menbers have not net wth '

Accordingly, i t§| S a pri. nciﬂpgﬁﬁb ggt ?%Wk pfhg'g’%sp%ig{\}éit |%’g'bi bd(/l de

an apertured, macrwebsppfathe Mpalddwpsﬁr@e tnenefmemenltmpedynenrnonheb .

exhibiting an | rrprg%lﬁsnaal |patt¥ntso {Jalgggba eradﬁt hiah I?R sSptivént to
ep :

aqueous fluid trans I's" anot her - ect of resent
i nvention to provi 9&" cas. WPUL‘H)[?FGQI W?b’é?psﬁﬁ%‘a“ Jl‘h!"'E@t‘ﬁl"?ns"i?é"oﬁﬁ? :
POl yneric V\ebbof Eﬁetzfnh?mgspg% &mrmdtﬁtmeéégugr lhégv\el | suited
or use as a i‘ga eabl e ? er} aﬁ pai® S present

It is another Object of th P fm’et opoe c

t hree- di mensi onal inMention g pravidei amtapertuesd, Mmacroscopicaily expsadedce to
conpression that imeaane&edoﬁur&aemrw Webe eXRiblfiAgNeN IRBFEvE VaBIREPT™

copl anar under conpressive, | oadi ngs: 't | 1y elp { nced di sposabl e
25 absorbent bandtRyetrapSm RAL. Oe! HE' ‘F@/Eﬁﬂdﬁsﬁéﬁbrt&i ﬁ@%“?h “fﬁesent
i nvention there i stmnsfmed a nucr OSCOpI cally expanded resilient _ \J

t hr ee- di nensi oggl POl YTer i e WP aidtHeR objdd 6t of e PREQRE invention to

. provide a nacroscopically expanded three-dlmensional

' polymeric web of the aforementioned type which is particularly

. well suited for use as a breatheable ‘back sheet in_ an -
absorptive device. '

‘20 : it is another object of the present mvention to
provide such a three-dlmensional web having sufficient overall
caliper and reslstance to ‘compression that the opposed
surfaces of the web do not normally become coplanar under
compressive loadings typically experienced m 'a disposable

© 25 absorbent ‘bandage. - -

DISCLOSURE OF THE INVENTION . O\~

According to l:he ptesent invention there 'is provided - '
Sl : 2 macroscopically expanded resilient
- three-dimensional polvmeric web having first and second
surfaces located in substantislly parallel planes which are
- remote from one anothe'r', sald web:'inc’lu__ding: a'multipllcit‘y of
debossments - of macroscoplc cross-section, each of said |
-+ macroscopic. cross-section' debossments originating as an
aperture in .said first surface of said web and having a
contlnu_ous_ly _int_e_rconnected_ side wall extending in the
direction . of . said second surface —of said web, said
continuously interconnected side wall terminating to form an
end wall located in said second surface of said web said end
wall ,m'cluding a ‘multiplicity of apertures in 'said second




3 :
surfaces located in Substantially parallel planes whi ch are renote from one
anot her, -said web including a multiplicity of debossments of macroscopic
cFossh sectlon each~ of said macroscopic cross-section debossnents
origirnating as an aperture in said first surface of .said web and having a
contjpuously interconnected side wall extending in the direction of
said "second surface of said web, said @ontlnuously I nt erconnect ed

Sai d web, said end geu apel dns el .c?‘f“"o#’”a%?r?ures dirfife 8FC
second . 6 surface%b salﬁ \Lg&d 8563"?#!?5 i thal Jthec satrespending of
said web being  smactascopic aperturehim saiheﬂegt rRAFAEE | 9 sHRIC

aperture in said fl;lgg Ek'ﬁif ﬁgoguﬁlg é\Elpd @gég V\Fb exkﬁ?gl ti ng%suljf ]?Ib‘g ent
resi stance t0o conpressij on t at “sal PR o9 SOBRTestipn othat §aid;,; ¢
web do not becone cBpstarand \faid seconshourfaceshaf saidi web 4o nAobj becsme L0 a

compressi ve | 0adi ndcaiafawithaone anoth d.a e, Of
resilience suffici enq[ﬁto retu ﬁu stantelra Pent ga} sweu%g‘gf af‘ﬂgﬁfq nfﬂ 3 on

when sai d conpressi RPEIFVE fGe@ﬁﬂ%d web. . Preferably eand of
said apertures in saidegred dﬁ|rbsil&n&ezﬁﬁf&ﬁ§htshewu}ﬁ g,;giﬁgﬁﬁﬁﬁf)t ts
support an aqueous L‘]‘%ﬂ mgﬁ ?‘g ﬁ Ia LS SO f aced relative-to a &
apertures in the en [ERaFOR 5°3q&@895 2|4, PTMRressive !&?ﬁpd?téﬁ!ﬂmﬁﬁfthe
apertures do not céReEcSaddewahot hePreferabdyr eachl afl gajdebpertdres in said

- enbodi ment, the aqeaguérafihuii@ s%eaS‘ahda%ﬁ% da Re! 1&8@&:@%&'&3 ﬁ? 82! a@f
t he debossrrent To revent Fhé‘lﬁeg'ﬁ QUS" gg reni sci: supporte R

apertures from con? BePH§ EP"S§“§U & %nﬁ?%@nrﬁﬂét\w& te® used
as\ & breat heabl e bangd)@sent @pegturessin ther endnwaljcthat: the aqueousafiyid hat

the web exhi bit sumehwnts c?p%'rtioﬁ“ﬁ? ttﬂeccuawramsond&h%tt fb%nftsétstoﬁ@d

second surfaces of th not nar with one
anot er. In a partlculm Xref% em%pod ment, the aqueous
' flmd memscn also do not contact the side wall of the
- debossment.

. To prevent the aqueous fluid menisci supported in
“the apertures ‘from contacting the wearer's outer garments
‘when the web is used as a breatheable backsheet for an
_ absorbent bandage, it is necessary that the web exhibit
'suf'ficie.nt' resistance to compression that the first and second
surfaces of the web do not normally become coplanar with one
another when subjected to typical compressive loads by' the
wearer's body. (This is estimated to be less than about one
N pound per square inch for a baby in sitting position.) The
" web also preferably exhibits a degree of resilience sufficient
to return substantially to its undeformed condition when the
compressive loads are removed from the structure. In a
disposable absorbent bandage context, the second surface of
the web containing the end walls with small apertures therein
"~ . is placed in contact with the absorbent core portion of the
bandage and the surface of the web in which the debossments
originate ‘is oriented so as to contact the wearer's outer
garments in use. . - '
Preferred methods and apparatus for forming said
apertured, = macroscopically expanded, breatheable
three-dimensional polymeric webs are also disclosed.



anot her when subjected to typical conpressive |oads by the wearer's body.
(This s estimated to be | ess than about one pound per square tnch for a
baby in sitting position.) The web also preferably exhibits a degree of
resilience sufficient to return substantially to its undeforned condltlon
when the conpressive |oads -are renoved from the structure In a N
di éposabl e absorbent bandage context, the?second surface of the web '
containing the end walls with small apertures therein is placed in contact
with the absorberit core hEiFoEES‘CRHéTMCQ cTHEIDRAWKNGS ace of the web

in which the debossnent gy " i d cont.act
wearer's outer garments: |'§1)“éuse e#erre%ﬁhoggnéﬁgggp (‘-)Ngi (tFUPsform ng
sai d apertured, Pa""ﬁﬂ@l"b&d@ﬁ!ﬂ&'&ﬂ yOUt apgpsiisidactly chaimingieths epresent

th di | PTI ON
C]:r 'el'aE bﬁnsl ONnfvertionEi{ QS“B@ﬁe@éldéaﬂeg%rdggﬁt Qﬁegntlon Zrlg]l?%?':bgt:’gg?

particul arl }VpOPV\gFﬁﬁt"Bﬂtﬁ'&ﬁHQB i"HE’f'I‘? ‘?ﬁs&ﬂﬁﬁ*@}‘ t'ﬁewbifébient i nvention,: it

is believed the present Rigueetiois @ Isumbﬁfhat Wrséecﬂﬂé’eréﬁr‘ﬁdntét%ﬂ the -
perspective :

fol | owi ng ‘description i i,ch

repr esentgat i on é? R Hﬁ?g%gd %FBB%#HBI g'“%f'pe?mgﬁmiﬁ% fg ‘&el%veﬁf othe he

p][ esent inventi pnemta ibventibmallse abalskedthedbles Hatkdhape, & ragap@,rt i ons

of Its conponen a

greatly - reTEI ar g%?i viig pa\a?lx?lg g{cr &lg?éér;é ?’?%’&s 1t us‘,"tarya{?'br‘fga 6€V'a segrrent of
.an _apert utld, rracroscd‘pbglééﬁl yé e)l%andedg"ehtlefe dintergednal sipplifted i ¢ web

Sui table for Usﬁeﬁé‘pe%thkﬁhﬁﬁPatlana gfsgosgpélﬁeﬁl apgr sNch sk Pl shown
in Figure 1;° 3 eat - enlarged, smp‘llfled

15
cross-secti onal m??'f‘i%??‘c??“é'n eﬁPa'Pﬂ%dwetlS"'QE mqsyonadhomlymemq:u

super posed uponsuittsbleufar Weetas & bacrskéetainmai ais;fﬁssalé)%pers'ébéﬁrﬁs e SUC\“)

as the absorbﬁ%tt sl?c?vgn :R Fioure 1; e -
15 = Flgure 3. is a greatly 'enlarged snmpllfled.
cross-sectlonal illustration of the web generally shown in
- Figure 2 superposed upon the outermost- surface of a moist
~ absorbent substrate such as the absorbent pad of a _
dlsposable dlaper, said structure bemg shown in''an in use "
20 condition; . T
' Flgure 4 s an |Ilustratlon of the structure generally
" .shown in. Figure -3 illustrating a. typlcal response of the
breatheable web ‘when typical’ compresswe forces. are exerted
against the absorbent substrate and the wearer's outer

25 garment; . o Lol L V

Fi'g_'ur"e 5'is a'.greatly'enlérg’ed ‘perspective- view of a

segment of _a‘n""a‘l"t'e'r-hati_ve apertured,’ macroscopically expanded
'__three'-dim_en's'ional-" polymeric web sui__table_ ~for. 'use as a

' backsheet in a disposable diaper such as ‘that shown in Figure

: | "~ Figure' 6"is. a’ sin’iplified*"s"'c'h'ematic-:j-i'l'lust'ration of a
* preferred process ~ which may ' bé ~utilized  to produce
apertured, ' macroscopically = expanded, three-dimensional
polymeric webs of the present invention; o |

-



dlsposable di aper, :said structure being shown in an in use 20 condition;
Figure 4 is an-illustration of the structure generally shown in Figure 3
illustrating a typi cal response of the breatheabl e web when typica
conpreSS|ve forces are exerted against the absorbent substrate and the
é&ﬁ S outer 25 garnent; Figure 5is a gdeatly enl arged perspective
of a segnent of an alternative apertur macr oscopi cal | y expanded
three di mensional . polyneric . web_ suitable for —use as  a backsheet in a
di sposabl e di aper Such” as Figsfreshdwn isn i gBFEatib “enlarged, pesspective '

sinplified schemaigstrtivht bRta Ofeghherit RreaerfingPsedRitare Whiitibieor be

til d t d t | I
Unr ce- ol mensi onal PEORYRER @ \BAKMEFIE: sl el aS, Mth ST 38 Figwrgde 7

is a greatly eubtng;ed procegechugle. iasl hibt asthematicat iy e jitestratdd ain

form ng struct 'téatlgl &g producing a polymeric web such as that shown
in Figure 5 us nngél‘f)rocés uch as that schenatically illustrated in 5.
Figure 6; and Figure. 8 is Figgreasl vise agreadiyphenleggesh phbteg rapip| af veb of .

t he present inven e d\e

contacting side. Ebﬂ%lleLE%é%E%ann é’T? § H%'ﬁﬁNVEI\#Iag\IOg%ﬁ pIg %E”B%qm | e
the present i nvenM'W%fFPmbésc&%"dﬁqrﬁe@"Wci'h’s g¥i-ext of providing an
apertured, macroscopically expanded, three-dinensional, resilient

polyneric web for use I e bent bandage
such as a di sposabl'é"di- ay@ﬂﬁﬁm&n E]" EHES'NW@ limted 15
to such appligation. The Whidecthie preserit imverstjon rwillabe desqnibbed iiaethé o
great advantage iy St IHBVIARY WAChBelured, dRaLAGTopRaNG® ExbhHliY 2POr

through the web, ye
N three-dimensional, resilient polymeric web for -use as a

breatheable backsheet on an absorbent bandage such as a
disposable diaper, the present ipvention is in no way limited
15 to such application. The present invention may in fact be
practiced to great advantage in many situations where it is
desired to pass fluid vapor through the web, yet resist the
transmission of aqueous liquid to surfaces which come in
contact with the web. The detailed description contained
20 herein, which relates to a preferred structure and its use as
a breatheable backsheet in a disposable diaper, will allow one
skilled in the art to readily adapt the invention to other
devices. '
_ Figure 1 is a perspective view of a disposable
25 absorbent bandage comprising a diaper in an unfolded
condition. Various IaYers have been cut away to more clearly
show the structural details of this embodiment. The
disposable diaper is referred to generally by the reference
" numeral 1. A fluid-pervious topsheet which may be comprised
30 of 'mat_eri'als well known in the art, e.g., non-wovens,
apertured plastics, etc., is shown at 2. The other major
coinponents of the disposable diaper 1 are the absorbent
~ element or pad 3 and the backsheet 4 comprised of a web of -

_ the present invention. In general, the side flaps 5 of the
35 | | |



transm ssion of aqueous liquid to surfaces which come in contact with the

web. The detail ed description contained 20 herein, which reltates to a
preferred structure and its use as a breatheable backsheet in a disposable
diaper, will allow one skilled in the art to readily adapt theinvention to

e

ot her devices. Figure 1 is a perspective view of a di sposabl e 25 | \Ji
absdrbent bandage conprising a diaper i% unf ol ded condi ti on. &
Various | ayers have been cut away to nore cIearIy show the structural

‘details -of thiPacksheat nin@re foldedyismoambte covererthies edges rafd the -
~generall'y by the aru%%ebeﬁt:eplswrrsrahdltoﬁsﬁéétlCirpel‘rapgﬂae{ Pl erdbfi ngens |
o S0 8.9, Blodk ! Cisth o bt g s o
oy et or . aP e axirabitag oluto aler=) PNt Siguter ? qutéhgggfngh?ngts 5
ed o , _
g?rr{)[];s% S \A?c%l??%%ée&gﬁ%gr egfolade |s§8sgglet0 Er t Kb Snges 98 |
absorbent pad 3 alescriptidreatf a. prétersadecemBodimerrnof ad |disposaing Bﬁ er :
L Fibure 518, SoMafe 18 cdfifiofy® QLREReaDBS S palthe oY, H?%ﬁ o
di aper. ,% nore iggyed IthDElésé'ﬁl iAPrib27a P7st.er red- enbodi ment of a
di sposabl e di aper is contained in comonly assigned U.S. Patent No.

3,952,745, igsued to Duncan on ril 27, 1976. 10. ~As will be
appr eci at ed E@ t hose ‘ski | édwf'h%%@%'tec'&tﬁﬁ by thasse skiied dnnthe cart,

par ameters. _for thee pdedpeﬁabelefoathSﬂébﬁ%amggfug?gfé&:\iytdgg lgé‘apltf? In
B I L LN R
absorbent bandageipon tthe gusst tr - whith behé hetmadréois bteableghitl i t Yni n th
backsheet 4. general, the greater the volume of fluid materlal discharged.
15 -.into the -absd'i‘beritbahdage 1, the greater will be the need
for breatheablltty in: the backsheet 4, L
_ ~Figure. : 2= discloses a ' particularly preferred
apertured - macroséopically- expanded, three-dimensional’ '_
. polymeric.. web:.-20 of the present “invention.. Web 20 is
20 . particularly. suitable as" a starting material for backsheet 4 in
..a dlsposable diaper such as that: |I!ustrated in Fsgure 1.
Macroscoplcally expanded ~ three-dimensional
polymerlc web 20 exhibits a multiplicity of cylindrical caplllary
networks 21 which, when viewed from overhead, are of _
.25 'macroscopic cross-section, i.e., they are visually perceivable. - \J
by the normal human eye at a perpendicular distance of about '
one foot. = As can be seen in Figure 2, macroscopic
cross-section debossments 21 are -of a common size. This is
-not a requn‘ement of the’ present invention. "Indeed it .l'S
30 feasible to employ macroscomc cross-section debossments of
N _dxffermg - size to - provide enhanced pattern flextbmty,'
improved aesthetics; or to comply w:th specific * functional
parameters requnred by the product in which the breatheable -

.. web:is employed
35 ;



‘FigUre 2 discloses a particul arl.y preferred apertured

macr oscopi cal | y  expanded, t hr ee-di nensi onal polyneric web 20 of the
pregent invention.: Wb 20 is 20 particularly suitable as a starting
‘material for backsheet 4 in a disposable diaper such as that illustrated in
Figure 1. Macroscopically expanded, - t hr ee- di nensi onal pol yneric web
20%exhibits a multiplicity of cylindrical c&pillary networks 21 which,
when viewed from overhead, are of 25 macr oscopi ¢ cross-section, i.e.,

they are visually percei vad ecdry bee seenndh HRigamee\s adach peagrosdopic ar

di stance of about %@-sé&% de&sswgmt%ggzip @ﬁg{eslgﬂn@ gésge%'m?ﬁ'hz ing o

macr oscopi ¢ cross-Secton geboss
a requi renent of the finssensunfacentliSonof ItheeeU¢b| t20.s 38 ¢centinvbwslyo

enpl oy macr 0SCopi fteF &b R | a@edwﬁwwuéc&f ghﬁfs AreShiCin frst

provi'de enhanced pattern | exi b nprove aes etlcs or to conply
with specific 5 unt¥ffaral 1ﬁ)dﬂaﬂﬂi%r@W@WF?BE“bV'Q‘hé"p?B@uY!P"| # pFatedt he

breat heabl e web i@ Qntal %@d\d 35rface1@62 RSt €RE wéls WS ENEadH) end ?ﬂanlezg ;seaC[lh
Nacr oscopi c cross seq i 03438 2N apertur e in the
first surface "’Fﬂ ba y! 'p' ‘ityc% tﬁ?ﬂfb ¥y M3l °PERINAS gﬁ'm de
“wal | -24 places eaEimcrapmfr tthe es@alli opénings 26 isusizek ahd ishapedi 8o as to

conmmuni cati on wi tﬂ’ rbegrégnw I saﬁabpgat gﬁ ia%Pﬁsseﬁgwi S’”{'t'ééﬁ?a‘[ | qu_‘ t he

web 20. .Each end wa I's’provided w
smal | openi ngd 2e6adgition ,oeach opeming 2 ds | g Space s'eéatzw tarmlmmtso as

to i ndependent| y oS4fARGE! 26aknchOHFOBRe it d 20T RAECHAY aduob RSl L on,

each opening 26 is so Spaced relative to al ad{ acent openings 26 an
side wall 24 that maﬂsﬁcaauy&shf'rtuwpa@msswg (ﬂ?“ti":‘séﬁyoﬁt'@"% |ffuidot

contact any si il @énfdcilistipportadiinSamp Gft ek adjaiant BperingadieacroF wimeni ngs

26, nor \M” 't Cﬂntggr;[tagjtdydé'valv«lfal?42u W]P\ﬂwergjs%dsedasas abrgrea'l%%gtlal%
15 backsheet in a dlsposable- diaper, apertures 26 are preferably

on the order of  0.025 ma to 0.125 rm. '

in diameter and exhibit relatively sharp shoulders at their

exterior surface, i.e., the surface oriented toward the

wearer's outer garments. The sharp shoulders help to

20 increase the fluid contact angle, which further helps to

support the fluid meniscus.  In this regard, it is also

preferred that the surface of the film exhibit the highest

possible contact angle, i.e., the film surface should ideally be
: as hydrophobic as possible to help support the fluid menisci.

k/ 25 | Figure 3 is a greatly enlarged  simplified
cross-section of a moist segment of the disposable diaper

_ geher'aliy shown in Figure 1 in use, said diaper employing a
 breatheable backsheet 4 comprised of the material of web 20

shown in Figure 2. In the condition illustrated in Figure 3,

30 body fluid such as urine has been transmitted- through

topsheet 2 and distributed throughout absorbent element 3.

The wearer's body 7 is shown in contact with the uppermost

surface of topsheet 2. Due to the effects of gravity, it is

generally more difficult to restrain the passage of aqueous

35 fluid through the backsheet when the absorbent bandage is



15 backsheet in a di sposable diaper, apertures 26 are preferably on the
order of 0.025 mmto 0.125 mm in dianmeter and exhibit relatively sharp
shgulders at their exterior surface, i.e., the surface ‘oriented toward
the wearer's outer garnments. The sharp shoulders help to 20 |ncrease

the fluid contact angle, which further helps to support-the fluid HC‘
meni scus. In this regard, it is also prgfjerred that the surface of the’
film exhibit the highest possible contact angle, i.e., the filmsurface

shoul d ideal Iy @enasalhvdhomtuﬁeﬁetwshbkﬁ ip mghPe chfcgwﬁgl ui d

meni sci. 25 gg h gr.eat ar e lifie
cross-section 8PSy 'ieg'lt 'é’@méﬂ‘ﬂs ofhpsgD dltgpdgblﬁ'?"étﬂl éb@r %Y\%!T@BP? shown
in Figure 1 in affordedi Hydwelperofetﬁﬂ Present invertidieabl e backsheet 4 - '
conpri sed of the materi f. : - In.the conditiaon
illustrated in Figure 36+58 p q Pgmv‘\%iveslf(fh%ma?&‘ﬁpﬂné Breathgahle
transmtted $ hr baghshegtsﬂem anasmbsabi;e tfabisotkeeh tt bandaghe suckbasrdiaper el ement
3. The wearer' sy bwyto7ge$?,fd;%dgnc89&éat witHiR, BBE MRS Eherit! s 367, O

topsheet 2. Due to th cts .of gravi eneral re dl?flcult
to restrain the®¥aRIERIE- of T higuBGRNIdeS Moy GN:V tﬂmwghgtbméfahkbheeﬁlso\hen t he

absor bent bandagerinfts ag@}eaaéﬂ ytdt&ltlasswm‘w& aEiaEQc:ig ;hﬁbe F_h%g.ré* 3.

Accordingly, this ori e t.ion vva chosen _ ant ages
af f or ded by webg"a?%aﬁs R the | 96n} ?ﬁ%atﬁﬁmmnabbyeét iSpacef |
enpl oyi ng ald)re&ﬁt‘rﬁabhbsﬁrbdaaChEdﬁ&ﬁt 3, Oﬂhﬁ:tdl'ﬁnwssﬁﬂc% ehaopbentilipagdage

_ h d f t hi bsorbent el ement 3
tsgcevggsjor:a?gerT%l sgtf)gr()gl\/blD e%%o Je%g?@eéokpgg '%M%he:‘*ir']?veegét)ﬁ' dNs8TB.Fnits a
greater total -afenr phevaevearapadopt \aprriegiate Ithqwa:foeememﬁahedi fbenefits he U
bandage 1 creat go@ifdld i dredth aﬁwelt]‘%b %éﬂ\ﬁtrghgegpﬁ al?e&toooie%”ﬁ

whi ch void space can' be 'utilized to abs posi
However, in or dafueens tfiaid teansfer; from pthecimeist ablsermrm @hementoi3edo

benefits prs/i dese lwedrerat Batdy gatieht dh’%mﬂﬁ@%ﬁ@l-éuy ds B G@'F.é@ré)%eve”t
In the condition illustrated in Figure 3 llttle or no
pressure is being exerted on the dlaper 1 by compresswe
~ forces between the wearer's body 7 and the wearer's outer
garment 8. This might be indicative of a situation -in which
20 = the wearer is standing. Note th:: in Figure 3, the relatiVely
small apertures 26 in end walls 25 of debossments 21 are each
sup'po’rting "a - liquid meniscus generally " indicated as 50.
These  fluid 'meniséi 50 prevent passage of the liquid by
gravity through apertures 26 and onto the adjacent article of -

- 25 wearing apparel 8. So long as all of the fluid menisci 50 v/

~ remain separated from one another and from the side wall 24
of debossments 21, fluid will not freely pass 'through
' apertures 26. o - '
_ * Furthermore, because the fluid menisci 50 are
S 30 - _-supported in end walls 25 of the debossments. 21, they"are
- physically :solated from contacting item of wearlng apparel 8
- by the overall caliper of web 20, i.e., the ~Z-direction
separation between first surface 15 and second surface 16 of
-the web. Because contact between any of the fluid menisci 50
35 and article of wearmg apparel 8 ‘would result in transfer of

&
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aqueous fluid transfer fromthe nnlst absor.bent element 3 to 15 the
wearer's outer garment shown generally as 8 in Figure 3. In the condition
izl lustrated in Figure 3 little or no pressure is being exerted on the
diaper 1 by conpressive forces between the wearer's body 7 and the wearer's
outer garment 8. This mght be indicative of a situation in which 20 the
wealer is standing. Note that Figure 3, the #2latively small apertures 26
in end walls 25 of debossnents 21 are each supporting a |liquid neniscus
gener al Iy indicat efuidisdiréétly Tteethef itemd ofromeardng Sippurey crit isaesktremedy the

| d b t t d t f 25
wooring aopar o & InbGHIERs MR HEE st Bk 187RRY Lol BGFMACRSTG &L RbE e o
from one anot her an¥ebr dm ne narmallyabecome o¢oplanars wvitihit ene Znothérni wheri | |
t f | _ d
Cmenisci 50 are 30 ww?fr‘% o8 kithBRestiye (WG picay S UBariehfea ' Iy ¢
are physically i%ol HF%d fFoH?n also %P?%“thﬁtofhmﬂ el inarciof gweb Nle

overal | caliper of pebs2@eldted to the czoés-rséetibam 8ﬁﬁéﬁﬁéh9rbfb@éﬂﬁ%ﬂ1eh't£ st
surface 15 and secogfiﬁgi tEl'ce 16 ‘(E){ t he, we ecagse cont et ween any “of
a

the f1uid menisci § Upm; g”@f"%é??ﬁﬁ" p'5reet 8 %ﬁ dtor pEQject i
transfer of 12 f blgrdfidamﬁyt linte o0 thiae debmssmenteall n@napptheriebyi t make

extremel y | mort ant ci ke AL uRHLAE SndrsR) 0 BSAHEY" hOGBertBrgl 815¢ e

do not normal |y becone cidg one anot her en su
conpressi ve | oal ngthe hdc welly &pe?hmé%@arﬁtcslamxesigniftcans inl sBuatipos t ant

that the overall calhgpé the weR eﬂmrﬁ@ Iaabat-adat&nidm&r 8980569t WoUEh
di mrensi ons of debossnents 21 tha t] # ?f wear i apparel 8 i's not
v fpproraab

al ] owed to proj ect or ANeTWisk: $35 e APucUrBnts 21 and thereby
make’ contact with t he fI ui d White s¢he S@articptar cgeometryer selected26will, 10f t he

end vell's 25, Thi S ESuflar bigbbeid o ShEMUAHARBNE of vt WUB hBWAP Al GhEIOLR, o™

of wearing apparel conprises a
1S for a typical matenal such as a 0.025 mm thick web of

_polyethylene. -an.. overall --.wehﬁ.caliper, i.e., the distance
" between surfaces 15 and--16-of web 20 is preferably. at least
1/5 to . - .1/3.the._minimum cross-sectional dimension

of the debossment. This is- based on the use of circular

20 debossments 21 having a cross-sectional diameter of between
025 mm and 0.50 mm. . For larger cross-sectional
diameters and/or more compressible webs, it is 'generally
desirable to increase the overall caliper of the web to minimize
the chance of the second surface of the web containing the

\/ - 25 end walls of the debossments and the first surface of the web
' which contacts the wearer's outer garments becoming coplanar

in use, as this would allow the aqueous fluid menisci

supported in the end walls of the debossments to contact the

_ item of wearing apparel 8. | '

30 . . Figure 4 depucts the moist absorbent disposable
diaper 1 shown in Figure 3 under a typical compressive
loading situation wherein compressive forces are applied to
the diaper 1 by the wearer's body 7 and an external object

_ 10. As can be observed from Figure 4, sidewalls 24 of

35 debossments 21 have undergone a degree of collapse.



or otherw se easHy conformabl e structure. Wiile the particul ar geonetry

terial

sel ected will, of course, depend on the stiffness of the web nma

enpl oyed, 15 for a typical material -such. as a 0.025 mmthick web . of _
pol yethyl ene an overall web caliper, i.e., the distance between surfaces

15 and 16 of web 20 is preferably at least 1/5 to 1/3 the m ni num W
cross-sectional di mension of the: debossment13 This |Is based on the use of

ts 21 -havi cross-sectional dianeter of between
e o aod 0 20 HRVENY, &hd"WallBla8 fonalning: aperbires! 3hahavis till once

and/ or nore corrprtiemntel eoptdmsr With stheemaise sdrf%@'dfalihg web! ”@@lﬁ% o he

f
[ 1 i per ni.m ze. t he, chanc e secbhbn ace o
?x:ra/eb ggnt gi ni rr%?ﬂ e%&%‘ﬁ s WP hide®e p ¢ s nwRaringnd am@rei r .
surface of the \Ae%qnlﬂﬂmglwonttlaetﬁuidlemmktmsw SUPRrtéd! i Hpe 289

Iy e ys fluid ni s supported in
Che and vall <301 ‘i‘*%e““%?g!@ﬁ%%td? by e ol MBRITY tam?f*%ear %ag g doel o
30 . ~ Fi dorefluididpenisei. tsfedm)tn@tt b&bemebm%lamsgffﬁgr?sﬁ]s%gceel |
shown in Fi gure 35uadwebazb thg@. ISOTRIE Hake 9 )

conpr essive forc§r A aA,g_gl |yed to the di aper Z\‘@ k%zd:gé?;% Bg;ff;; g;\d35
an external obje Y. ALOD,Hhe, dQist @bsepbento glements iteim] ofialv esri :
debossnents 21 abaaeel whder@engs, aof degues ;. o,fecgght%qﬁethatco iéggg\roﬁ\}/i\neth

26 h ti |
1T AR e b bR o o
wearing apparel ite§ ofcwepdingylapparet & |mayl ProjesCisubls tanaany tﬁc{ i g So ® ong
apertures 26 5 gremprd o?O{Hé‘% sO¥hehtE D1 %;f@? rﬁgV| Flg?esgﬁqtgeg with of b

the fluid nenisci_50 do not becone copla
gg there is IittNe fipigdhmenfssi 59 §P@mrmmrapertucesn26dnrect ly from t he

moi st absorbent el ement fﬂﬁl@kétﬁﬁ@%rm"ehﬁﬁ WRKsReef aldclodedr i3 tgourse
recogni zed lt?ata ar}%gneen\{moned commonly assigned patent to Sissoh which

employs comcally shaped debossments preferably with a
single. aperture provided at. the tip of each cone the
substantially. planar - end walls 25 of the debossments 21
employed in a. web of the present invention provide a
2'0' multiplicity -bf_ apertures 26 sized, shaped and spaced so that.
'.each aperture - will 'independently' support an aqueous fluid
meniscus. without. . _contacting either the ‘side walls of the
. debossment or any other aqueous fluid meniscus supported by

- _.an aperture in the end wall. o _

25 - Webs of ‘the present invention are also distinct from U

the . macroscoplcally ‘expanded - web structures dlsclosed in

Figures 6 6A,. 6B and 7 of the aforementioned commonly

. assigned patent of Radel ‘et al., since the apertures formed

by the capillary networks of Radel et al. do 'not all originate

30 .in a single, substantially p!anar end wall., As wiH be pointed

out - hereinafter; ‘the 'plahar ‘nature of the enc- wall of

. debossments 21 of webs of the present mventlor' ot only

permits. a- gre_ater open “area in ‘the web, thereby increasing

the potential - for ev'apor‘afion, but also |mpacts scgmflcantly

35 upon the web's ability to support an aqueous fluid meniscus.



10 inevitably exist sone possibility .that.isolated portions of the item of
wearing apparel--8 may project substantially into one or nore of the
gdebossnents 21 and-theieby make contact with the fluid nmenisci 50 supported
In.apertures 26.) Unlike the breat heabl e backsheet disclosed in the 15
~afofementioned commonly assigned patent to Sisson which enploys
com€al |y shaped debossnents, preferably tith a single aperture
provided at the tip of each cone, the substantially planar end  walls
25 of the debossments 21 Asvitybe apmreciatgsh byothpse skilledein theévert. on

provide a 20  ngbbbsmeritsy 201 n@d®r ok GSe Ly IRidriehl IMaprsksaBEcipmCass SO
that each aperture Wil i ?:de gencignt |y support tﬁn aquequs fluid nmeniscus
[ t

Wit hout cont act i n§ho¥D: i Fig i B fiactienoin (the indspded:=mEnBer any M& her

s\ggeou? flhui d mendebossmentpozt myo'bieaf’egﬁmerytw ﬁ'r}e@u’!é‘re'ilerﬁhaﬁJ an&_S«illH
s of the present.,, pvention are also distinct fromthe nmacroscopi y
expanded web 3 'st?{hl,'t E"I"?—Jcrs} °'hi'§cf’b%éaée’1‘% F&ﬁ\p&g,ﬁ)roﬁﬂ?e% %85%% he
af orenent i oned coanmompanaisiegemhtpet canglef widbelthet amjueousi ritguidhe and
apertures forned Ry,

Ls I ok r . al "Nofe A
originate 30 in a %‘?‘%Sl éﬁm}s‘hg?t gr}\#iﬁtaal\p?y%ttg‘%a%% \%/gﬁa.ra g\?\/i I{f'bt&
poi nted out herei purpeses afhdhisp| speeifigation o the qress-sesdionah| shape of
debossments 21 of yNebdeiifssimantPisSEétinddI VBt BOMajé0t 28! WHIERORSHRIdS 21
of ‘webs of the present invenfion not onelﬂx, per_r_%,ts awg{e t?\r gﬁgn area in
the web, therHby: Wik dhe; mgximum grogsrseqtionsl dimepsion ofnthe, debgpsentipact s
significantly 35:andpoa. t inokeb'akigibiwhich t eomgiges t vaithaqure usminitiuth
Neni scus. 14 | ci at ed bﬁftmsedégi l|led jn the_art

inc S-

Gebosement s 21- nectpatorenioy fieRsih be9rint. o P EBAbI T gur e
2,0 function inpetgendiculadiyl atather sariéqepaivbozongntise Aongitudiralr @xid ar or
rregular i 0 Shapgr ldadbossmint? e miHBF AR Wit ¥FmaitlyCBECLARBN g
provi ded they establi'sh a conparable confact angle wt he- aqueous
liquid, and. 15 in preventing the wearer's _apparel. from entering the
debossment and contacting the end wall 25 thereof.
_ In order to maximize the breatheability of webs of
the present invention, it is generally desirable that the
debossments occupy as large a percentage of the web's area
20 as is feasible, consistent with the ability to resist becoming
-coplanar under compressive loads 'typically experienced in
use. (These loads are normally on the order of about one
pound per square inch or less when used in the context -of a
_ disposable diaper). In general, the greater the open area of
\J 25 the end walls of the debossments, the greater _w'.ill' be the
opportunity for evaporation to occur from the liquid menisci
supported in the apertures. .To maximize the evaporative
~benefit, it is generally desirable to size apértures 26 as large
as is practical, consistent with the requirement that they
30 support an_ aqueous fluid meniscus, and to space the
apertures 26 relative to one another and to the side wall 24 of
the debossment 21 so that the menisci supported in the
‘apertures of any given end wall do not contact one another or
the sidewall of the debossment.
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further provided they- are of the proper size range. |If, for purposes of
this specification, the cross-sectional shape of the debossnent is defined
by la maj or axis which coincides 10 with the maxi mum cross-'secti onal -

di nension of the debossnment and a mnor axis which coincides wth

the, mnimum cross-sectional dinension of the debossnent, as neasured H—x _

perpendi cul arly at the same point al ong th® | ongitudinal axis of the
debossment, the minor axis W, ll, normal l'y be controlli ng 15 in preventing’
the wearer's apparel. fPoMil e ARRreciated bybshese skilied ivotbecaityg t he .

end wal | 25 theitofs. not aiebessépy maKat B tatiR eahPRRR ot 4 QleyelRs of the

present inventi it i s gengral Ly desirapl e that the debossmenfs oCcupy as
| arge a per cen-t'g’gga_%#egtbriee’- V\ege%‘:ﬁ%@a éf)eatgga'?é_'f‘?'ed'sﬁ"ol elf dpsiredenbewith
the .ability to’ pesvistechdpoisiolatedopoatians uskiahe CRED( €SFdr @xample, tam?cal Iy

i d én Ys&. ~uedhese.d o : || i_the order, of about one
oot por - Sohnr A€ cuef NEigas OBEtRE RN ik Dfor op braetheRblsl o

diaper). |In geRagksheetnfor e gizposable diepenmightf besmadécbruathustles of the

debossnents, theirlecaneruyd | LR HRLt ¥ f or,. eV rat.ion,tg occur |
fromthe liquid: 'rreni'sci' ‘éugp%?'?gﬁéﬁ"?h%‘%‘gﬁ u%g . -bel'o_ TeX ﬁ\nz.eq"toﬁs :
“evapor at i ve ben8F$aS- | tFYLINGEMRFSYy | it dBaY+ alb e ceotain zdnstances; eprageas
~large as is pradesirable congmpl@Nt muitiplel, hﬁ'oﬂg%gtf@qu?;ﬁglaéf 'rahtq,yébSQ,fzé
Support an ue ' | .nenlscus, and "to  space . the apertures
rel ative toﬁgneagéno{’&éeéréngndnfﬁnﬁﬂg:§P’d§"&€-PFe2ﬁh€f ?'f“l'féi b@é@ggfr‘reﬁffeﬁ S0
that the neni scprevigedr byd webs nf aper presshtoinventich Witheae Mgéétiﬁé’ not o R
contact one ano ' ' 1m0 - ossment. 35 . .15 As Wl be
VRS HorRALH AU tne il QRS i @ty 5ielBrigps, e

appreci ated by those "skr I'n the ar

L.

entire surface. 9Ffieatation f theawebalsuefacesemayt bee sinilamtdreaitsdimipr, can, iv |

desired, be proxd Qﬂ;iﬁéﬁ.i sol at ed_ port ions of the web..  For exanple, only

15 . . To provide adequate physical isolation and hence
- prevention of direct fluid transr_r;issi'on' between the end walls
of the debossments and. the. adjacent ‘item of wearing apparel,

the. .p_hys_j_,iggl separation between the fi;rét'a'nd--- second surfaces.

of the breatheable web, -i.é.-,-.- the perpendicular distance -

20 _petw_een surfaces 15. and- 16 of web 20, is’ i'prefe_rably at least
15 te - - 1/3 th_e--'minir'nu-m'-crOss'-is'ectionaI'dimension

of the debossment. in _question. As will be apprecia-téd from
- an_ inspection of Figure 2, the separation between surfaces 15
and 16 is established by the overall length of debossment side

25 walls 24, . In g'e_ner_a_l, the maximum side wall length can be on - v

- the order of ‘about -haif the major axis “dimension - of the
largest d._ébossmeht-,' as measured _p_erpendiéUIar to the
longitudinal. axis of .the debossment. This. is due to fact that

- if the effects of material thinning during the macroscopic
30 expansion procesé'.are ignored, the material Corﬁpf‘is’ing the
c_lebos_sment 21 is that which initially -oc_cupiéd the area framed

- by aperture 23 -prior: to macroscopic expansion “of the web.

However, as.will be: described in greater detail in the latter
portions of this specification,“-'-the"-pr‘e_cis’e' Z-direction

- 35 separation between the first and second surfaces of webs of



5 . the cuff areas-or the wai stband areas for a breatheabl e backsheet for a
di sposabl e di aper nmi ght be nade breat heabl e, since in use conpressive
Joadlngs may be lower in those areas.. Furthernore, it may, in certain

I nstances, prove desirable to enploy nmultiple, non-nesting |ayers of a web
of 10 t he present invention to enhance the fluid isolation effect provided
by'mébs of the present invention w thout Hégatlng vapor perneability of the

mul tiple layers. In such situations, orlentatlon of the web surfaces may
be simlar or dit68i nPresentysippantieny iss normally  detpsmined dRY adtipuat e

physi cal isol at icoRfRyutatioRC f PEIRY BNy OStrdict@e on Wikich’ aRe Mwebi o
bet ween the end wal | s of the debossgents and the adjacent item of wearing

apparel, the phyATeFceRIFal%18XA2"GEneen the first and second surfaces of
t he breat heabl e web, iFiguretfe ¢depiptsidanubtterdativanembddimeritetofeen

f 15 d f | V.. £as / 3th
or o or o8- o At Shed BB Y: ed Sl TR iRkl BRSH Hivnblle, woh 342 L
be appreci ated fofotherpreseptdnvention. Fl'Efns eweb &iﬂedspiJaedt iroFigeree®en
surfaces 15 and 36 pdsiiRel b Slofiir 0 U b 8RR IALstigROsSIRIT o1 de

25 walls.24. In general, the maxi mumsid can be on the order
of about, hal f tdescries iRGOnNECiONs Wit Fdsurheﬁl?aqusemmoaé\bmm as

nmeasured per pendligulpatent No.t e34D3gut isdueal te)REd6l et A, d@rbOAagasf Thi s
is due to fa t thaggl the effects of. material thinni ng durin

macroscoplc 0 Jex i-on process are ignored, the materiad¥¢ %‘%‘?ng t he
debossnment 21 i Fighat 6dDi elebi embbdinientoof uRiaddl tdte abs edodsr avedekfitdpert ure

23 prior to MOreaRlin® ROH 8! walle P its RBYEmeRt Ml Sudls ol T bed

in greater det ail tter port pecificatlon
preei se. Z-di rembndlmsnt ﬁpmfatmemmeenbenvemom emtbmsdasteulirmustnrfaces

of webs of 1ot Iiperthféfnte.d IV eabirtiret s 82800 b GRIRY MgPdorby  the
configuration of the formng stfucture on. whi ch the we
15 debossments 821. Apertures 823 m the first surface 834 of
the web are each formed by a m_ult:pllmty of intersecting
fiber-like elements of generally U-shaped cross-section, e.g.;
fiber-like elements 801, 802, 803, 804, 805 and 806,
interconnected to one another in the first surface 834 of the
20 web. Each fiber-like element comprises a base portion, e.g.,
base portion 803a, located in fir"st surface 834, Each base
portion has a side wall portion, e.g., side wall portions 803b,
attached to each edge thereof. The side wall portions extend"
generally in the direction of the second surface 835 of the
W 25 web. The intersecting side wall .portions of the fiber-like
' elements are connected to one another intermediate the first
and second surfaces of the web, and terminate substantially
concurrently with one another in the second surface 835 of
the web to form end walls 836. The side wall portidns of the
30 fiber-like elements may be oriented substantially perpendicular
to the base portion of the fiber-like elements or they may be
angled with respect to the base portion, thereby producing
end walls 836 in the second surface 835 of the web which are
smaller in size than the apertures 823 in the first surface 834
35 of the web. In the latter case each resultant debossment 821



macr oscopi cal | y expanded. Figure 5 depicts an alternative enbodi nent of ab
macroscopi cal | y expanded three-di nensi onal polynerlc web 830 of the pr esent
i nvention. The web 830 depicted in Figure 5 is a fiber-1ike web sinilar to

the one generally illustrated and described in connection with'Figure 6D of
commonly assigned U S. Patent No. 4,342,314 issued to Radel et al. on \‘H
August 1 0 3, 1982. However, the '

: : _ 17
Figure 6D web enbodi nent of Radel et al . doe$ not exhi bit aperturing in the.

~end walls of its mmsama%.nd‘mﬂo%s%t%#“?ﬁ“{Wé‘fqiﬁéﬂgg-l 1" Seopd | |

invention exhibits.a multiplicity of apertures
end walls 836 ofYite. gehossnents 821. Apertures 823 in the first

surface 834 of the web al’6\£aﬁ|ﬂhfﬂ{d?%ﬂ))énfbca%éﬁphbcgﬁdhﬁfml ﬁ§u§9e§t| ng
fiber-like el erren oé e@fl% é}/ﬁ gaged CY.0SS- ect i on, I ber*l i ke
el ements 801, r!fg (g(s) ebostmenie 8 ]n?%r‘tﬂ?] €antajnode
another in the fi my!tinucmncef SMaUVeMSMI awmresanb fgaar ak,bkﬁ"r-égerrent
conpri ses a base o g: e ti 3a ca irst surface
Befrlg OBized, I sha @3 ﬁ)é 83??%42 Q. ég '?Fey w&‘l"l $3Fbi ons -

- 834. Each base portion has’asi
803b, attached toindePengegdyt ﬁEPE@'rt amheqmm flid rpemscm PHUsNdweb

generally.in.the ghbégiriem : og3ot hgeﬁgqgncgvg%pgﬁsn%é ceg‘n%str?l{qgeér @“c“éﬁHéctThe : |

i ntersecting . Sldﬁv%e portlog_| he fiber-11ke el
to one anot her IR 4P QoY '1"‘1% the smalk @Rertunes 826 inf debpssment and
term nate subid anemdi wglls 0836y bertt rgsists hthenerumidsion| aftme%%om" urface
835 of the web to e e _side wal l i ons ‘of the
fiber-like el errengtr]csr%‘:J g/ 'EﬁgV@JI.Jeﬁ;t %%Q %_&( §htthe5lp Eé)‘ﬁg’ﬁcﬁ' LSHYarP"tYé"iaAe base
portion of the fiGRMa¢ k‘@%lté‘ﬁeweél‘wstﬂwpraby be angl ed with respect to *~
t he base porti-on, therebymé
.smal.le

\ﬁbﬁ& surface 83
of the web which ar |n S|z§ Ean t he apertures ggggﬁg#%he first

surface 834 35  OTNCREKNSE P@W@Meﬁ)ssnent
821 17 . : -thetYPeillustratedmfiQurESZarﬂSamﬂesmjectofthe

cam'ily assigned GB 2175842

A particularly preferred process for producing an_
' apertured macr.os__copncally.. expanded, three-dumensnonal,
breatheable polymeric web' of the present  invention . is
. schematically illustrated in simpllﬁed form in Flgure 6 of the
. present. spec:ficatlon. - Basically, the prefer_red process - -'
illus_t,rated in Figure 6 is 'init;ieied_'. by extruding a polymeric
| resin _.m'e’lt_ 400 from a conventional extruder 401 onto a
- three-dimensional | forming . structure made in a manner W/
somewhat snmllar to that taught in commonly assigned U, s. ”
P_atent_ 4,395,215 issued to Bishop. on July 26, 1983,



—_—— - - e et

I s of decreasing cross-section in the direction of the second surface. As
with the web enbodlnent 20 shown in Figure 2, the end walls 836 of
debossments 821 of ‘web 830 contain a 5 nult|pI|C|ty of relatively small
aperyures 826, said apertures being sized, shaped and spaced so that
.they > will each independently support an aqueous fluid neniscus. Thus, web
embodi ment 830 permts. evaporation of absoriged aqueous fluids to occur
through the small apertures 826 in debossment 10 end walls 836, but
resists the transmi ssion of T@qu&bcee-ﬂhmemtlbhalowhnﬁh&a!inf&rhsﬁéegiﬁ%ﬁ?re

either by gravity by.p h, t rer's, apparel_. The :
Appar at us and procg‘?g f%r |ngeng%&e§[c|ﬁ§%£% ogge cal F?"‘g'gp'é'n&ﬂiﬂt%ree
‘di mensi onal pol yneri.c’ tn@b'srsgs tde flujde pressiste adifferiential guone prefedabiyar e

the subject of the Gmprdihg a5 SsHifsha ar | referred
process for progucin Q gggrturg(} ﬁcrosco |caﬁFBBeP whded%t&m"ary
&8h

t hr ee- di nensi onal , | @nd pBﬂ/nﬂfrﬁ cpre\ﬁmablnf pr@miedplaesm leadingnt i on
i s schematically ildndstraiting eﬂgﬁ espe’ivdipr of VEchﬂufﬁarﬁbéﬁ 4ife H.rlgeésent

speci fication. B referred process Illustrated 1 n ure
6 is initiated by %ﬂb‘lﬁ%?wﬁnﬁo? Hre ?’é'§F'ﬁ'9 ething yacep@mchamber ‘”0
conventional extr udeusd$lthentheated podpmeriee meitood fd)rdﬁd&géth%f‘déﬁ:s fade

bt ant 4. 305 on5 " expBnGlart P thbab-diiHBlonslly° AR B3 3¢ Sirrace” or
t hr ee- di mensi oh8l d:?Pl frrmieg SF'&CWF@; ‘@ﬁr m,tfgr@ deBtpssmegﬂeatorgreepbmlgugd

segnment of which itoshaen Ma“trEbébﬂlé Erobs-A¢etioRS cavitidd dedHaiwd Cin the
differential zone referablﬁ_ Snge SIE a sta i onary vacuum chanber 410.
Statjonary 5 baffl'85 45 FHYUHE®are gF%‘F%’r aBl y the ovietptively t#@a'leétﬁeng

antttrailing edges desgredectforel sheof apeemn‘eschmbethél(endTh@a‘usbabFDSﬂherl c
pressure existing Webgkﬁné(ﬁfs““mrﬁmﬂpfr élfm t%%us?nsactrggcoh? d pO'B/aTLE

melt 400 to undergo macr oscopi c
polymeric meit 400 does not normally occur durmg the initial

application of suction by vacuum chamber 410. Rather, the
initial phase of the process serves primarily to deeply draw
and fully conform the polymeric melt 400 to the macroscopic
profile of the forming structure 405.

20 - To ‘ensure that the macroscopically expanded,
three-dimensionali geometry imparted to the melt by the
suction is not lost due to spring-back of the melt upon
removal from the vacuum c_h'amber. it is preferable to lower
' the temperature of the melt sufficiently that its overall caliper

\_J 25 is not appreciably reduced when it clears the trailing edge of
the vacuum chamber 410, In the embodiment illustrated in
Figure 6, some of the required cooling occurs by means of
exposure to the surrounding atmosphere while the web is on
the formmg structure 405 and subject to the influence of

30. vacuum chamber 410. However, the coollng operation is
preferably assisted by applying_ a low pressure, i.e., less
than - 345 kPa *  cooling water spray 436 issoing from
nozzle 435 adjacent the trailing edge of stationary baffle 435.
The web is then passed beneath high pressure, i.e.,

35 2756 kpa or greater, liquid jet nozzle 445 which impinges a jet



-~

expansi on and three-dinensionally conformto the surface of 10 the -form ng
structure 405 to form debossnents corresponding to the nacroscoplc

- cross-section cavities contained in the formng structure.” Because of the
relratively small size desired for the apertures in the end walls

of ‘the debossnments, rupture of the macroscopically expanded 15

pol yneric nelt 400 does not nornally occur‘%uring the initial application -
of suction by va%pﬁg hanb Rather, the initial ~phase of the
process serves y. R"G %" waBFed'w 430 against therautermast soirfecs i c -

‘melt 400 to the mahesmbl @nid Qﬂ‘aulses Oﬁpéhﬁriﬁg nbﬂ@kh%%é“ﬁbb'ﬂ&néoéf e

"To ensure * that 0scQ XPp. e-di nensi-onal
georetry mparter?]a{ ggfﬁgaﬁg E)'*g ﬁ Gg ﬁscﬂﬂfc'gﬁst’”%éh?o small
spring-back of apertueds @p&n ¢<mtawdd f iom thee foaning clsefmmel t 405s, -
preferabletgl that its

e.ke r r e suf L cie
overall —cali per%au}sg ngt% ré“ rﬁ%sx? eduét;%& ﬁhgﬁ 13 ’SP‘B %rtf%afllyal ling
edge of the vacwhenc r@mredloto | the haredativerlynesmalll | fiktidat pdessudél gure

6, sonme of the rcﬁmrae@tawemuaesﬁuastdoxh&mgsa @tm ng fcﬂa Bel tﬁ

ructure and

surroundi ng atrm herﬁ ogﬁ‘? IS on
subject to the i% IM’& c &S b’o“’@&%ﬂ'ﬁ?ﬁ anehrfivdly &P@rtumveﬁhetmmol ing

oEer at i 325 i s progf etrabl yommgst Strudxupep! Y This @ prVidéSL S ddbBly | dfawnl €SS
t han

' water spra ssui'ng from nozzl e 435
adj acent th raﬁﬁboﬁamgﬂgse 82? E?‘é'f‘goﬁﬁ xﬁﬂffqies &Sﬂtaq"?ﬂ'@ ReAYIUPlIgEY passed
beneat h hi gh pr afsrelotivelye.smalb apeEﬂ.’&t‘eskm a'rougd:aelmgrmthl sperctures 9mezzl e '

445 whi ch i npi nggs Equi d, preferably water, 450 against the |
ne oo?.d'ﬁ% StrfS'J': 'gégguses apert-uring of those portions of ttu-

out er nost- sur f ace
macr oscopi cal |y expanded!fadbenkhiskness nef dbewfilm chmpsisihg webr 880cis 936

‘contained in lgRordes Mg, Séﬁéﬁh\-'éf g8 i ﬁ&caﬂéﬁa Olyaise Blwh gy essure
of t'he wat e Je partlcul ar ed relative smal | - -
fluid pres%ﬁre debossments ., 21 are substa rTRally the same in size and shape
. as apertures 936 -in. the Iowermost lamina 935 -of formmg
structure: 405, LT e ' '
_ As can. be seen in ‘Figure" 6 the water used to
produce the small apertures 826 in web 830 is-preferably
20 collected -:ih'si_de_-:_-vacu_um chamber 410 and is recycled by means
of suitable ‘separating apparatus (not shown) to a high
pressure pump (not shown) which redelivers the water under
high pressure to nozzle 445.

‘The tatter phase of the forming process dlsclosed in

25 Figure 6 s -generally similar . to that descrnbed in the . U

Appl:.cants, copend:ing European Patent Appllratlon Publlcatlcn
| No. 0156471. 3

' The resultant apertured macroscoplcally expanded,
three-d:mensnona! breatheable polymer:c web 830 is preferably

30 removed from the surface of the formmg structure 405 by
feedlng it about idler roller 455, after _whxch it may be.

[N



differential forces-applied to the web.by vacuum chanber 410, the web is
fully conforned-and fully apertured in the inmage of the formng

strutture. This provides deeply drawn 10 debossnents 821 having end
wal I|s 836 containing a nmultiplicity of relatively small apertures 826
coiTiciding with apertures 936 in formng structure 405. If the thickness of
thei?ﬁ'l m conprising web 830 is ignored, the #pertures 826 in the end.
wal I's* 836 of 15 , debosspents 821 are substantially the sanme in size and
shape as apert ur eSitesgednte {urthere processingi operationss (natr shawndtomdoua e

405. As can be se%mt'amé:ir@mﬁdﬁstatiba-!\ﬁéte"shaﬁﬁ?*,ta@ gesduge the smll -
apertures 826 in web 830 iagpre,fer bly 20 collected Inside vacuum chanber

Yy . L . \ L
410 and is recycled by meal$ BPINSER At s2rien hereing Figyparhidisclosaeta
shown) to a high pareicstarty ppipferred FoEming VdtrabturedeosY effichNthajatse

under high pregsur zzl 5. The | atter phase of the - fornm ng process
di scl oseg ilr[: Zg 'e&pg‘lgj)’Fé(?é eﬁ'é%’&ﬁe?af"leg °§i H’\E)? atrypet@enfﬁ%fﬁydé@ by in
the Applicants; cdignce ny Elffcrpéag Batwaturdppds cist iprefdiably caonsirubited
0156471. The resul t ﬁﬁ)ﬁ{ cal. ek g .

t hr ee- di nensi onal ftlﬁfgaitaﬁea ’Itgéﬁhsyﬁgﬁégﬁmﬁgg%%ﬁ‘ggﬁ‘?egggﬁgtﬂ‘f t3‘??‘:"'f"éc4_fﬁnved
from the surface©bfthehaferamgntipnad commaniyosssigned cpatenptsito Radel el er

rol ler 455, after aphi qlu.ig, mpatdi 4,36 ghhpcthd t @ikneh he UF%.OC%%E'Q
operations (n # sgo%?é to a suitable rew nd station (not shown), as
desired. As pg nt €d Yriier herei n, Figure 7 discloses a particularly

preferred forning structurdfig_OBngofhthmyBFil&hoﬁ pﬂ%?'todtgdldsﬁzgégj%lﬁé‘&lya web
br et orabl y const r SEEGRR, oplbdehs, SPaent "SILF 2 Byme acbittiEs R h ¢ he

t exehi ngs of the &el@ctiveit i onapettumingi y assi grestogcapicaliy t o Bapahded,
three-dimensional polymeric web. As can be seen from Figure

15 7 of the aforementioned Bishop patent, a portion of one of the

laminar layers is comprised of a finely apertured material.

- Where aperturing of the polymeric web is de'sired, that

- particular layer of the Bishop forming structure is

macroscopically apertured to coincide with the overall pattern |

20 exhibited by the forming structure. Those portions of the

polymeric web which come in contact with the finely apertured

portion of the lamina which has not been made to coincide

with the macroscopically apertured portion of the forming

structure of Bishop provide sufficient support to the web that

W - 25 when a vacuum forming process is employed to macroscopically
deboss and macroscopically aperture the web, fine scale

aperturing does not normally occur in the areas coinciding

with the very fine holes of the selectively apertured layer.

The laminate forming structure 405 shown in Figure 7 of the

30 present application differs from that shown in Figure 7 of the

Bishop patent in that a pattern of relatively small apertures .

936 is provided throughout the forming structure in those

areas intended to coincide with the end walls 826 of the

debossments 821 contained in web 830. The remainder of the

35 lamina 940 used to create a forming structure of the present



al. (U'S Patent 4,342 ,314) and Bishop (U S. Patent:10 4,395 215).
Figure 7 of the Bishop patent discloses a greatly enlarged exptoded segnent
of fa form ng structure for selectively aperturing a ‘macroscopically i
expanded, three-dinmensional polyneric web. As can be seen fromFigure 15 .
7 of the aforenmentioned Bishop patent, a portion of one of the lamnar ™
| ayers is conprised of a finely apertured ifterial. \Were aperturing of tTe
polymeric web is desired, that particcular layer of the Bishop formng
structure i s’ nadP¥eaHpNcapPMaiapidenticali patterns cwfdaperturesh92dy erwihén
pattern 20 exhi kjjgadpB¥ed hanf OFdHiBarSt UhBa _porti of . the
pol ynmeri c web which cgm?'i n contég:i'?&v'\ft h%ea -Fneﬁu&qgg@?t rogggémﬁ of
the | ami na whi'ch Re¥eRtad fRctubmiae fosme olaminate fenminghstructuoes mfi tea |y
~apertured portioprebehtidn{entiondservielts Yofim YpestSFey 8BS 0\ fggd ent
support to th? \A%E.gt r%t -25_l 'M%_a_ v?cu,um fo.rpm' -n{g:upl?ocse's\sé'?g%-g?/%d to
macr oscopi cal Py L0, Wplls, 438; coptaining, apertutas: 826 whep, of iprocessl e
aperturing does rssichnas rthiak \gemeralyi ilustreatad cias Figrec 60isNgamied dute very
fine holes of the selectigyel Tt layer. The | ami nate.form ng
structure 405 shown in Fi éur re%?l(?]; #ﬁgqggg Rlpn s Miewa phetearavfy aff fer s
from that shown iSAMAIgweb 71230 oficthei pnesentainvention tisashawmant Eigu e
relatively snmall gapeThe’&&talidbof this Wébdssld tiHeOk e ! styucture
in those ar egg i ntended ,t o coi nci de wit hg.?%e ensgﬁgw"sﬁggg‘&g?%ﬁ%h w
debossnents 831 &A% ATREUCed 3n8, mere Tuily setfonthein oExameless!l ofnthea 940
used to create aaforemergicried Commondy adsigéd®s@l1758441 -i nventian contain
| dentical patterns of apertures 92 Wign,superposed .in register wth
" one another, bonded, and converté%g"tr& ?Lﬂﬁf’gra%g%%n nate forming . |
structures of thdremethengarmentiicootacting surfade of theewebles 823, side wal o ,
824, 5 and end walls 836 1t AN _ Jr -m@gg' _pLo .Such as
t hat general I]g il ust_rat'eﬁ&?ﬁhgrgﬁﬁg g [ sehga‘r;‘r%i.egﬁgé'ut; ' %e_gﬁ_f&g&snéég '
_-' _in_the context of a backsheet for a disposable diaper, it is of
_course recognized that the present invention ‘may: aiso be
practiced to advantage in other environments where resistance
- to liquid . transmission, vapor pe'c_'meability and resistance to
compression are all desired characteristics. |



*A greafly enlarged plan view photograph of a sanple web 1210 of t he
present inventi:on i's shown in Figure 8 The-details of ‘This web and the
condi ti.ons under which it 10 was produced are more ful
=Exarrpl e Ill of the aforenenti oned comonl )Q\Q__SI gned \ Emmlnim HIMI‘
shows a view taken fromthe garnent contacting surface of the webt A tlfo
t he—present invent@ddMPas been described 15 in the context of a backsheet
for d di sposable diaper, it is of course recognized that the present
i nvention may al so be pr actli, ced Ao adnaxmosgppicailyt heexmnded),nrrermsﬂidnme
resistance to liqu n ernga eshst 0
conpression are al qu §es) reé(]q %éaér:‘ac?&?nﬁbcp Wb b%‘} &% aﬂgi\{ §h3 Weebnb
macroscopi cal |y  supface®dlocateadsin i etnbsnanmavmmﬂebnalaq@gl ywhichc areeb
havi n first and n r t I I

g rEREANfro I RobRA! Slid WeBITRERAANG 3 ymuﬁﬁ:{lﬁ.{i{yﬁ of

pl anes which are rermtefromone anot -sal t|p||C|ty
of 5 debossnments deposamandsc i c MAGFRSCOPIG c (GrGRS-SeSHIoN . o?a said

NMacroscopi ¢ cross- meeﬁosaapibebqs'ssz‘-lsbéneﬁl gdé@dssmnas aéhgimrtmgeasn gai d
first surface of said web an ti nuo |nt§tc ted S|de

a co
wal | extending in ?'Fl%rtlff?eé?l ﬂ'd #]ps%a"r‘{f a%’ecBﬁ ;/'gur‘Y aé’é"%l 3web,
said 10 conti nuoustntinudwsiyonirdereshreicted wadidet ewﬁlnaéx@diogf olhm aheend

wal | located in saag.eg_gggndo?urgagge Qéc sur%@k cega'& egg.aval Jveﬁnclégang a

mul tiplicity of apértures in said secon ce of sai
apertures in sidd centdndouslyf intereonnedted side wall rfgrmymimgzrtq rfOf'ml 20

than the correspémlwmJaécassacw%@mﬂéécansrwfscérbﬁasﬂ: wdbs! ssidf Eﬂae of
said web, said web exhi bltlcﬁgg " ficient resistance to cog_gresm on t
f e

said first and sai Wa¥edBRly Buliiplieity Ay arertures elibnilidoptessans wit h
one_anot her when sgjffacebof sardetst ssidt eparﬁmﬁrﬁﬁw/de deeaddnguﬁfbc@ of9 kPa

and 20 a degree of reS| lberbem uf fnllérl'leernt i szeet uwaéutmganéorz}es on |ts
15 macroscopic aperture in said first surface of said web, satd
web exhibiting sufficient resistance to compression that said
first and said second surfaces of said web do not become
coplanar with one another when said web is subjected to a
compressive loading of 6.89 kPa 2 and
20 a degree of resilience sufficient to return substantially to its

undeformed condition when said compressive load is removed
from said web.

2, A macroscop:.cally expanded, resilient web according to
Claim 1, wherein eéach of said apertures in the end wall of
Uk ' - .each of said macroscopic cross-section debossments is of a
size capable of independently supporting an aqueous fluid
5 meniscus, each of said apertures in said end wall being so |
spaced relative to all adjacent apertures in said end wall that
the aqueous fluid meniscus in any particular aperture will not
contact a similar aqueous fluid meniscus in any adjacent
apefture. '

3. A macroscopically expanded web according to either one of
claims 1 and 2, wherein said apertures in said end wall are
cylindrical in shape and the maximum dimension of each of said
apertures in said end wall is approximately 0.125 mm.



undeforrred condi ti on when said conpressive load is renmoved fromsaid web.

2. macr oscopi cal | y expanded, resilient web accordi ng"mwmm" erein
each of said apertures in the end_vvalzé:gf each of sai m,”rh
cross-section debossnents is of a si apabl e of |ndepenﬂer+t|y' Supporting

an agqueous fluid ni_scus h of sald a ertures in said end wal | bei pg
so sgaced rel ati v&«to ™gf °S§8P E%ﬁi’ |?F%°SPH‘%|’GB y rPneft the

aquef)us fl wldlm?:-Spgmeraralsm@mtrsedna& secamat ﬂiﬁaﬂ?é Iofnséidtﬂeﬁaa% a
simlar aqueous u men adj.acen er

macr oscopi &Pt TAted ¢ %8“ Pg %'/fb aéﬁt %‘%ft‘l’lé'ﬁnﬁ'stﬁ and 2,
wher ei n saipttevendr eotEs byranyaaquenms fildid merdscylsuppormd inrttehapertapes t he
maxi mum di C ap&y Ecdsk

appr oxi mat eqﬁef%&%gﬁ £he &&%gfgé %i rracﬁ I(T)Lécopl g% y expanﬁﬁd vve% accor di ng
to any one Riﬁn%l(ﬁl faid firstysurgace ofisnidi veh when s3éd el issubdestediteai d

web are segaaaﬁq@sgiwnlm@ngf h;gsgkm:aq.n overall distance sufficient to
prevent entry by any.aqueous.fluid-nmenisci supported in the apertures

included in the end walls of said macr oscopi ¢ debossnents into the plane of
said first surfacé, & naarabcopbca/lignemnded\ﬂhbl azccmbj.m;:teoblaim%porrpresm Ve -

| oadi ng of Kk rQ | C | ai m
4, vvhe?el nwge?%‘"f g&s‘% "'—hr%: rségigon gﬁr acééé{esg ?dwm%%lgérgeg eagél&% rom
one anot heongyanottes thynadistance (ofaat least df/5t¢ﬁ3 the minimimer oss- sect i onal

di mensi on Qfos8dcPRsHa SERNS1 SIF B8 S SARN hicrBcogite gébdshbntd.ai m 4, wherein

said first and second surfaces of salLd web are separat ed from one anot her
by a distance of at |east 1/3 of the mninim cross:sectional dinension of -

sai d nmacr osc?pl C debmeswenics. claim\ adieesin Ratdl fiy se xandnsesbnacsurraces di ng
to any one 1l-6 p
pol yet hyl el‘?g sagidax%ﬁoi?ﬁgggéﬁ %g’ﬁx"g‘s gﬁ%bbcyage%rs&%ﬁgg{%r gﬁsldegﬁg of t he
1/3 of -Ehe m1n1mum cross-sect1ona1 d1mens:.on of said macroscoplc
debossments. o ' ' '
S 7. A macroscoplcally expanded web accordmg to any one of
c1a1ms 1-6, wherein said polymeric web is comprlsed of polyethylene.

- 8.. A mac_roscopically expanded web according to any one of the
preceding claims, wherein substantially all of the said macroscopic
cross-section debossments are of substantially the same size.

9. A macroScopicaliy expanded web according to any one of the
‘preceding claims, wherein substantially alll of said macroscopic W/
cross-section debossments are of substantially the same shape. '

--10. An absorbent device comprising:
(a) a liquid-pervious wearer contacting topsheet:
(b) a liquid absorbent element secured beneath said liquid-
perV1ous topsheet; and -
(c) a breathable backsheet which is vaporfperv1ous, but
res1stant to the transm1s51on of 11qu1d.
characterzsed in that the backsheet comprlses a macroscopically
expanded resilient web 1n accordance with any one of the preceding
claims. ‘



“precedi ng cl ai s, wherein substantially all of the said macroscopicT
cross-section debossnents are of substantially the e \Suntalined- -
imacr oscopi cal |y expanded web according to any one ofsﬂt he‘mﬂﬂjlﬂ!!gﬂﬂ!ﬂgﬁ
wher'ein substantially all of said macroscopic cross-'secti*onc ‘are
of TSubstantially the same shape. 10. An orbent device conprising: (a) a
Iiéh:n?\d- pervi ous wearer contacting topsheet: (b) a |iquid absorbent el enent

'secured beneath said |iquid- pervious topsheet; and (c) a breathable
backsheet which is viboAnpisprbent davicer actordimg tooclaim 10amberein saidf

iquid; charaghgrdneed dvariidy at %aée%wﬂoncemaha%aﬁg%géfﬁgcal ly

expanded resilirent web in accordance with any one of t cl ai ns.
11. An absor b&APShe8t: ce accor di ng to claim 10, wherein said backsheet
overlies at least a portion of said wearer contacting topsheet. 12. A

macroscopi cal ly exp eq resilient ree_dinensi qQpal acgording to claim
1 substantially as ggg'c "B%‘if°§ﬁ??ﬁ°f"1"f)&@?‘a?‘?§§5i Fﬁqi?b?ﬂ%ggﬁe-%%é‘ﬂﬂ’%gﬁ?l t he
drawi ngs. 13. wéb amondizgnto ddaind scbshadtiallyocas|daseribedi ambod phusttates a

macr oscopi cal ks der £54 ki s diyrensi onal web substantially as
descri bed andhlxlﬁég?%?ga {ﬁ? hi%%gé?%ﬁl&%edr awi ngs. _

13. An absorbent device according to claim 10 incorporating a
macroscopically expanded resilient three dimensional web
substantially as described and illustrated in Figure 1 of the
drawings.




