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ABSO?BEMRILQ;LKENNETH B.  -BUELL %&?@%\?ﬁ THE INVENTION 1. Field
ty efa s% ' :

bf-*the Invention 5 The present ihven o di'sposabl e absorbent

. .articles aﬁmummm"ﬂlﬁ w cularly to femgl e sanitary napkins: Particutarly,
-—t h@y=pr esent ml Ioncer ns. saniDagOB)aB?«ﬁns of fering enhanced . fisttgamgd
< confart through«ysgonstructi on which pronotes a continuously

E_el f-conform ng anatom cal cooperat @3 e Ltary 10 napkin to the

arer t [ mﬂ ymhly effective abs%(?r e%’%‘?dé\éﬁggte 2. Background Art All _
manner aﬂmﬂml mmm m absorbent articles configured for Tthe absorption of ——
body fl uids SA%IB?ﬂS menses, urine andeNRETH g SUERIL courFe, wel | known.

- Wth respect to fem nine protection 15 devices, the art hps offered two
basic types; sanitary napkins have been devel oped for external wear ahout
the pudendal. region while taBHEKESRRANEDHOENTHEY NVERTIGNRr i nternal wear  °
wthin the wvaginal cavity for interruption of nenstrual Tlow therefrom
"Such tanpon devi ¢es F\e}\%g d'i cl gsed in U S. Patent 4,412,833, entitled 20
" Tanpon Applicator", Ic g’?ﬂ AYendded to Wegner et al. on November 1,
.1983,' and U.S. Patent 4,413,986, entitled "Tanpon Assenbly Wth Means For
-Sterile lasertion”, wyheh - : Jacobs on Novenber_ 8, 1983.
Hybrid devi ces which ath%eﬁgﬁgﬁnﬁgﬁgtrﬁ&%? ﬁﬁc '§Pa3able absarhant car tisfes he
sanitary napkins 370 PAEE (RATBSHEINL® dempleglsenitdeyi napKiaye Pardichepn |
proposed. Such hythe gresritCeseation cHnzel®sadn : T 2,092 346,
entitled "Catanmengal Pad" %%ct}hzatent issu!atgri)oéﬁrkgﬁges%rg@ptegﬂﬁﬁ?ed?,
1937, and U.S. Patent 3, HYBIO8Y S thEpYgh | & cRRATHEHEN Hywhishe Pramatesi\ee
Shi el d”, 30 whi ch°YPHiAYSHs seHdcarfobeiTg RgetontitalSeRpRREsN 1, thed it her
| ess intrii ve hyhspwin geyYhe ' sl abial..or. interlabial, TH'S
'SHEET HAS BEEN REPLACED 2 sgﬁfﬁgf§gﬁggﬁﬁ%shﬁﬁgy3?3”&H§rﬂﬁvﬁgFab@emymhaving
‘a portion which at least partially resides within the wearer's vestibule
-and a i., portionwhBebkagtoungaart' partially resides external of the
‘wearer's vestibule. Such devices are disclosed in U S. Patent 2,662,527,
S entitled "Sanitary Pad", which patent issued to Jacks on

All manner and variety of absorbent articles configured -for

the absorption of body fluids such as menses, urine and feces

. are, of course, well known. With respect to feminine protection

15 devices, the art has offe_red two basic types; sanitary napkins

- have been developed for external wear about the pudendal region
while tampons have been developed for inte}'nal wear within the
vaginal cavity for interruption of menstrual flow therefrom. Such
tampon devices are disclosed in U.S. Patent 4,412,833, entitled
"Tampbn Applicator", which patent issued to Wiegner et al. on.
November 1, 1983, and U.S. Patent n,l&13,986, entitled.‘“Tarhpon

Assembly With Means For Sterile Insértion", which patent issued
to Jacobs on November 8, 1983, '

20

Hybrid devices' which - attempt to" merge the . structural
25 features of the sanitary napkins and the tampons. 'into a single
device have also been proposed. Such hybrid devices are
Idisclosed in U.S. Patent 2,092,346, entitled-"C'atamenial Pad",
which .patent issued to Arone on September 7, 1937, and U.s.
Patent 3,905,372, entitled “Feminine Hygiene Proteétive Shield",
30 _ which patent issued to Denkin’g_ek on September 16, 1975. Other

less intrusive hybrid devices are known as labial or interlabial
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Decenber 15, 1953, and U. S. Patent 4,631, 062, entitled."Labi al Sanitary

Pad"”, which patent issued to Lassen et al. on Decenber 23, 1986. Wth

respect 'to sanitary napkins, at |east threej,general 10 classes of design
exi-st.. One such design includes those sanitary
cupped or boat-shaped and which are intended to catch nenses as it runs or

_drips fromthe vaghitady rﬂlblkimstendTbﬁthsaﬁtbanrz}idWH‘IM@%’I%bﬁth waieh

e downwar ds,

hape, S f this
class 15 aro di s& oedat | RRY phfals SHRRUGRE WRPL R BURIE P rhuel

w <whi ch patent isseettion @hidn agnlepist charti|lyl grsideanextgreal Pdt e we$r655 759,

entitled "Reducedeligrge Q@mzd’é@éef‘%’evﬁﬁsglpgﬂal o A0S FRonkl 0855, 5401 ch

patent issued to Romans

i ncont i nehce devEBHURA; CE?a"?()a'qun&aFons whiglr ?%é"%ar‘r%‘”ﬁrdl n¥q pdpckss on
di scl osed in U SDePahbeit 194, 6853 9lghd enis.t IRaderiDissposabl o ddtithed y" Bae),

whi ch pat ent
sani tary napkin

S5kt PR TRRN MO kg 13 ke GERE SO

esl i ncl’ ar e ralsed Upwar

in their nedial 6érﬂ 8fs so as to 25 be near or in contact mnth t he

pudendal regi on when worn.
~absorb nenses
"this class are discld

|nnedmg

| t
Uy Fedbegt 10 pabaRer DEARRS: . 2onSPe clfthebats

Bandage",l0nhi ch phHsees qfsdaﬂgntmamr gOrecnucn désigmbiscludies s 9HmitddyS.

Pat ent 2,747,575
Mercer on Nhy 29
whi ch- patent i ssi@ngsd tRgertcBnmapses a30,it 1015, oanermssfr%t&hﬁ vagial 177,

entitled "Threeobifi®eNsi DPRase Sban%dyFﬁamhae E’l@&a‘l%t BohadbWivarfds OfWpRAt 35

raBRhid Wifien B TaR Al BB ot e R i

© Cent d Wnged Edges” tent t ob
20, 1087 TH S SHEET: HRYBER( RERL RORTS 3P Tn oot BrBkirop” s iy

napki n desi gns i ace udieclobhegant Had. Ratenmb3, faﬂbdpspwaweﬁo"mmr& fflowgh or a

hunp shape when JWRER, péQHFut'.gg'iIe%aQo *@i\é,SnaodTWa‘?cﬂﬁd e$§71r ORA ? Iy k¢, ‘pabé
Such sanltary napkins typically have-a fl uff

when worn.

core surrounded ByS¥1-éx?bie@tBiader Red4ped drtpkagreMentisual PRy’ Rieh BoREmm
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Fold Lines", which patent issued to Romans-Hess et al. on April
7, 1987, A disposable urinary incontinence device which
functions undef the same principal is disclosed in U.S. Patent
4,685,914, entitled "Disposable Urinary Pad", which patent issued
to Holtman on August 11, 1987, '

A second class of sanitary napkin designs include those that
are raised upwardly or humped in their medial portions so as to
be near or in contact .with thé pudéndal region when worn.
These . sanitary napkins attempt to contact and absorb menses
|m_med|ately as it leaves the ‘vestibule. Sanitary napkins of this

~class are disc;losed in U.S. Patent 2',064,1431, entitled "Catamenial

Bandage", which patent issued to Jurgensen on December 15,
1936, U.S. Patent 2,747,575, entitled "Catamenial Bandages",
which patent'issued to Mercer on May 29, 1956, U.S. Patent
3,575,174, entitled "Sariitary Napkin", -which patent issued to
Mogor on April 20, 1971, and U.S. Patent 4,701,177, entitled
"Thrée-Dimehsional Shaped Feminine Pad With Narrow, Absorbent
Center and Winged Edges", which patent issued to Ellis et al. on
October 20, 1987. | |

_
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napki ns which are generally

di sposabl & urinary

These sanitary napkins attenpt to contact and
| eaves the vestibule. Sapitary naﬁgi s of

absorbent
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sanitary napkin is subjected to conpressive forces fromthe wearer's
thighs the fluff pulp core sinply conpacts or bunches into an arbitrary,
but generally rope-like shape. Sanitary napkins of this class are
disclosed 'in U S Patent 3,294;091, 10 entitled "Sanitary Napkin", which
patent issued to Morse on Decenber 27, 1966, U.S. Patent 4, 654, 040,

_entitled "Snooth-Eddbe third slidssd obaanitary mamiio rdesigus dfrlpde ghbsé sbaed  to

Luceri - on March gde 4&87prear§<i>oye§ tfa s £ 88dg 147& §nlt|urﬁ|!>e§|ha W&d
Sanitary Napkin Wth Fl a atent |ssue to Van i1 lb ur

S,
August 18, 1987.“AfMe ‘t'g 'ﬁ‘é\‘?’@‘:loe'é% SIS %r dSsSntTOPRE! "b‘hn%’l‘ﬁ‘??g ‘é’f?'éct of
such conpaction W9pre salSut:ar ysanitgrlyi nsafiinpr otyipidaniy t heve wat hflaff pulp

form ret gining enPUfe aﬁmohgaxd\nlwkﬁ%gbwsuwtsg{ Lol W tht et

4,195,634, entit be Sanl tary Na silren en| ng
whi ch patent 20 F@L‘E&fd’ t BaRKi8al o Sé{bl%ﬂtedoﬁOAGPT"P"qSS'Vl98CP"Ca$1d ftsms trpatent

4, 405, 326; entlt&veﬁker@tw alheBandagsil \&m@&dﬂt Ndom étgedaﬂa kggaghan
on Septenbér 20 oy s pS vice

] . t he rsrél gtarx i ns ap? ot her
di scussed above o pt ovi EI% e nBYsufE %'i‘a é’ucc°é°§s R aﬁS‘é‘BFbl nba’éﬁﬁry
containing 25 bodgkiegu®dt ékis tchass farel disaboseddriesd).iShe Paesd floR9%;098Ni tary
napki n whych by Eﬂﬁu@@f@s%ﬁttapy prk'nﬁ'g | hieR 'tént‘ té?béd Mg 99&0#% %“eth

closely conformjo and fit exact1e9y he ‘cross-sectional outline
pudendal. regi on SECERRET as 2Appl i 'F@6wi t HOWR- r efatanitng #4684 . Ydual ﬁéh‘dﬁ%g,
tw sting or othelSadptisEagad SContdurad PShsitargN Napkdn'andviibh CPateht | isaliydys

ret fain such conf ?J rnutcxrgoﬁph%q‘uemto]dsgs As%ﬁrogr%i’{tsa %@% “efagl;%gtréﬁbée and

resilient characteristi fore
invention to proVpbrres Saniteay yNapipici WitkhiFtapstly whlehneaenacnssoéd patYamg it

on-will 15tself mabaegi AV Algust 0$8] Y16Mf OrAfdPhtsakhJe togerAChhde LR - 35
cross-sectional outline Bgcéhe external surfaces of the pudendal region. :

TH S SHEET HAS BRERY®REPPACEHN£PING ¢idect, ofggreh oRYPPIBI AL 1tYPR SABIBFEsent
invention to prouwapkina bgnpravigimapltiem whtichs bth-rehasingsy ihemisdrapeSaeh as to

conformto the gmwma%mﬂpf A &I}%uo%g%dg) st LN 85 18 V& ififale:

runni ng, squattl n Crossin IS an addition
of the present i g@'mt@rm] Nap pOWIﬂé Resnllent Stiffening Means", which patent

20 issued  to DiSalvo et al. on April 1, 1980, and U.S. Patent
' 4,405,326, entitled "Catamenial Bandage", which patent issued to
Lenaghan on September 20, 1983,

While the sanitary napkins and other devices discussed above
do provide some measure of success in absorbing and containing
25 ' body exudates, they fail to address the need for a sanitary
napkin which by the mere act of putting it on will itself merge in
with, closely conform to and fit exactly the cross-sectional outline
of the pudendal region as soon as applied without requiring the |
-usual'bending, twisting or other adjustments or manipulations,
30 - and which will always retain such conformity simply due to its

flexure-resistant, reformable and resilient characteristics.

Therefore, it is an object of the present invention to provide

a sanitary napkin which by the mere act of putting it on will

itself merge in with, closely conform to, and fit exactly the

35 cross-sectional outline of the external surfaces of the pudendal
" region,
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a sanitary napkin having a flexure-resistant deformation el enment which
causes the body surface of the sanitary napkin to renmain in intimte
contact wWith the external surfaces of the lgabia.mgjora. It is an additional
object of the present invention to provide 10 a'sanitary napkin having a
fl'exure-resi stant deformati on el enment .having a body facing surface wherein
.the body .facing surlfta'(seaofadditienallebb'renatdfothelpemﬂﬂ iragerdiono e eptouvjdear d
configuration r}@a%‘ u ter 0 i ye
forces of the weargitggythl i *ﬁ'gﬁ QllPé&RQﬁg%ad% Hﬁgh@ S% jLe%t %ﬁ?ﬂ %
-present inventi dfet 6hapsing éé‘ap& sfartheaPydengddi Feqip; r‘fﬁ‘eﬁ' fthexwearereld st ant
deformati on el enRiHningaWqu@tan§odyoéaagNgers dsacetcwherei n the body facing
"surface is generally cupped-shaped in the front region, generally "W
shaped in the central region and generally inverted "V' shaped in 20 the
back regﬁon of the def or emt additienehiehject Tdfetkee présentthénveriijacite veovade t he
present 1 nvent on drlifarhCnafin® oGl 1o/ MBRAECHLiABRE GEHBPREER Kibflent

reference to the foI | ow ng descrl pt1 an ~aken 1 n conjunction with
the acconpanyi ny"FafftRse. thes W"@Wﬁ'ﬁ?lmvm%@ I E¥BID In
invention is dirieainedetcnaacti apbs ol exadraar Bemfacear 6fi che latiadmgard.i cul arly
a sanitary napkin, having a -flexure-resistant deformation el enent, the
deformati on el emrent having a body facing surface.which has a convex upward
30 .configuration- whenis ke sdditioapl ohigsiti of tie \aneaenPrinventiary to providrit

relying om |ateral sémfmn,easbm frfawsaf Pindhif e VeiSant déRPindtiok N@ement
deformation el ement, of th ention reljes

al
conpr essi ve f or cRRVige Phlé°Q/VeafF‘é'P'gs SPFl agRsVieredr g PdeThCS’QSEENfaff 8 form
or maintain a cotheexefigruwaatibnC ereentir Bdd cancmheeutthmwamlctoar‘gurmaqﬂklwhers

| worn. In a prefepre rﬁ ‘?JWO@' gﬁﬁ'}tecdgt d%eOrl g’kom%frﬁgé%% Ftﬁ‘éesa J! ?ﬁ(é”e

nmeans, and particul a Congi ing flexure hinge,

i nduci ng the bod‘ye%&ﬂ?n@hﬁhsface of 5 the deformatl on elenment to have a
-convex upward confi gur atl on when the sani tary napkin is worn. In an

al t er nat H/el y pref ery rmation enen nt ral

region having a "W tsﬁsaﬁé‘d g&'&?gagé)gﬁc noﬁﬁg? RTESERL 'Bﬁff}t'?%caﬁ%r%v' % ace

of the a samtar_y napkin having a flexure-resistant deformation element
‘ having a body facing surface wherein the body facing surface is
generally cupped-shaped in the front region, generally "W"
shaped in the central region and generally inverted "V" shaped in

20 the back region of the deformation element. |

These and other objectives of the present invention will be
more readily apparent when considered in reference to the
following description and when taken in conjunction with the

- accompanying drawings.

25 : SUMMARY OF THE INVENTION .

The present invention is directed to a disposable absorbent

article, and particularly a sanitary napkin, having a
flexure-resistant deformation element, the deformation -element

having a body facing surface which has a convex upward

30 configurationn when the sanitary napkin is worn. Primarily.
without relying on lateral compressive forces of the wéare_r's

labia, the deformation element of the present invention relies on

‘the lateral compressive forces of the wearer's thighs in_order to

THIS ©77~ 453 BEEN |




def.ormati on el ement. having the convex upward configuration is 10 |located in
the central region, generally symetrically between the |ongitudinal side
edges of' the napkin. In another alternativdly preferred enbodi nent, the
deformati on el enment has a cup-shaped . front region and 'a back region

havi ng a convex upward configured body facing surface. The defornation

_el enment may be 1B7H ADIMRIBIAEN SEPHAT IRWRNS oSNty Riion whefathensanitdrar mabl e
and/or it may beaglaai lis e@ben BRI B DESEEHEFddONrBodimien DRAVENGR foMidtiort he
specification coqcl udﬁshwi th ﬁl ai s aarntsi cul ar ?gr .80; nfi ng IOHt"tan a
‘distinctly clainfRgethe"&un] eLE*WET tBFWhi ARG FrYU ALY artie S L PR Yhg t he
present inventi oextending fleeduireviidhgehafort frduyaing nthieohody | flacing Iserfage of

under stogd from {fie Jebdndthidt0 dHEREnt Poi PESe MNEGTY e QipWaKEN chAfiGaRItgHCT | ON
wi th t.he accorrpan%g ng drawi ngs in which |Iike designations are used

to
- desi gnat e subst afPPAIING SIRYERY CIPKHY dReWP andl i3 RHEEMRtIVYEPERfeEred i s a
top plan vi ew of elabgdigkat y ede siafofma tiom &dmant BabadieAdl pégibhehguing ent
invention with thegp iqn the .. sanj ) ' ' con S
wear er facing thgﬁvisg{\ﬁtgfa &é)ofg;sﬁrgecém?’s dﬁ%%‘e%??ﬁﬁ%ﬁggp?%#fg?% eocg st}g?ni tary
~napki-n enbodi nedefosmatiani aleFiegyr bavingg(thej garkexg urwand cganfigunation g he
preferredgsani t ajotafidPlih NtheefdbMBEioh0Yehdrallyi Ginifetticallifl BeSdeRT tHAS
‘BEEN REPLACED 6, Figure 4 s a |ateral cross-sectional view of the
oreferred sani t alPOHHBNTH siflfodceat OEntiin PARKH-guIR ARG nILFORGVEDEt i on
line 4-4 of Figupeeferrdd guntedimerst,a thendgfberdatien etemss- besta ongl-stiaped of
the 5 preferred it apkipn - imrent sshown. i n Fi.gu 1.ta | ong
section |line 5-5f'§)?’r?Fi 'Sert??(%mlgt{’hi g%re ki smg('?'gpmlvg erv\%c(ﬁ;}v]eg plrﬁe‘Pg?(?ed
def or mati on el ef@htigwrsbdPrEnfacitg i faneef eTh@oéO@amqtm elRmRathmaybeRii nent
shown in;kigure 3. mdidabiedviiBstanté sudbOht AMGdmAN iV inRY Bé rlelfernidé eind@er
deformation el epent enbodi.rlr.eni‘ shown in Figure 6. Figure 8 is a |lateral
cross-sectional i BRYo?e tha!iSPferred deformation el ement enbodi ment shown
in Figure 6 taken al ong .

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly

pointing out and distinctly cléi_ming the éubject matter which is

"20 regarded as forming the present invention, it is believed that the
| invention will be better undersfood from the following descriptions
which are taken in conjunction with the accompanying dfawings in

which like deéignatio_ns are used to designate substantially

identical elements and in which:

25 Figure 1 is a top plan view of a preferred sanitary n'apkin
embodiment of the present invention with the portion of the

sanitary napkin which contacts the wearer facing the viewer.

Figure 2 is a side view of the preferred sanitary napkin

embodiment shown in Figure 1.

30 - Figure 3 is an end view of the preferred sanitary napkin
embodiment shown in Figure 1.
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section line 8-8 of Figure, 6. 15 Figure 9 is a lateral cross-sectional
view of the preferred sanitary napkin enbodi nent shown in Figure 1 taken
along section line 9-9 of Figure 1 throughethe portion-of the sanitary
napkin which is disposed beneath the center of the vaginal orifice when
the sanitary napkin is worn. 20 Figure 10 is a top plan view of the test
.apparatus plungers. Figgee et Lid BbS idteValeer&ds-decivHal "Plodeds! ﬁ%ee\mJeferr d
cross-section of . the reafc?('r“;eed S8 it&{)y naij n_enbodi ment . sho in Frgure
1 when the sanitary napkPn T SHENYMbrROWEHE ErBLe. LdekenPlerg mectiaRen
-al ong the I aterallineettieef ifiguog t.he sanitary napkin. 25 Figure 12 is a top
pl an view of the preferred deformation elenent enbodi nent shown in Figure
6 when the preferred _sanitary napkin enbodi.nent shown in Figure 1 is being
worn by.a female whd 94 haRedSardl 9Nqitrdisphnarasg-prsdionabn wsw h of hethe
sanitary snﬁpkihn lpeiefngredlbjsgrrﬁmg/ t@éimheREgEoA@S%eggw,e ifnorlgﬁr@w égent he
wearer's thighs. - E . i gure is a side view
of the preferredaTe ggrsga |orllmge\l %%rﬁ’tI>I F'@Hﬁ% i‘ment shown in Figure 12. Figure
14 is a lateral cross-sectional- view of an alternatively preferred
deformation el enent eugoed nenis of &b abloR! WA VBt Ya BrBfeled I 8RADLLAT Y
napki n enbodi rrentele%]: nt e Br(ﬁsent i pventi on ich is Deing worn, the
cross-section beitng §akERCPAMERGnCt HRE PRRferiesh sanitare Raptinaepbadisient

whi ch is di sposedghbeneiat Figure 1center. of the vaginal orifice when the
sanitary napkin is worn. Figure 15 is a lateral cross.-sectional .view of a

- deformation 10 elenent of a sanitary napkin which. is being worn, the

sani tary %apki n not Fi@¥ffy ‘wit i Rotted Stpeier afhehermséerred ndeformation
Figure 16 is a | aleealt enitsEimeRetshowal iniFyuf st he preferred deformation
el enent enbodi nent shown in Figure 12 taken along section |ine 16-16 of
Figure 12 through the portion of the 15 defornation elenment which is

di sposed beneat h t he Figuteer8 6% & hiatenedgerak-oxcitionak wibwnof hghepippbeerred
sani tary napkin g t h [ ti.ogn-shown _.in_Figure 1 is
worn. Figure 17 ?js a Iag?gr,aelq)ém%ritq}gwggﬁﬁtnaﬁr&\é\%ﬂevbgor'gt%g Sr g?'é?'?eﬂmg
def or mati on el emSREHUNDBG Aechef SHewRe b Fi gure 12 taken al ong

15 » Figure 9 is a lateral cross-sectional view of the preferred
sanitary napkin embodiment shown in Figure 1 taken along section .
line 9-9 of Figure 1 through the portion - of the sanitary napkin
which is disposed beneath the center of the vaginal orifice when
the sanitary napkin is worn. '

20 Figure 10 is a top plan view of t.he test apparatué plungers.

Figure 11 is a view of a cast molded lateral cross-section of
the preferred sanitary napkin embodiment shown in Figure 1 when
the Sanitary napkin is being worn, the cross-section being taken.
along the lateral centerline of the sanitary napkin. '

25 Figure 12 is a top plan view of the preferred deformation
. element embodiment shown in Figure 6 when the preferred
sanitary napkin embodiment shown in 'Figure 1 is being worn by a
female who is naked and in the standing .position with the

sanitary napkin being subjected to lateral compressive forces by
30 the wearer's thighs. I
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20 .section line 17-17 of Figure 12. -Figure 18 is a |lateral cross-sectional
view of the. preferred deformation elenent enbodi nent shown in Figure 12
taken along section line 18-18 of Figure 2. Figure 19 is a |ateral
cross-sectional view of the preferred 25 defornmation el enment enbodi nent
shown in Figure 12-taken along section line 19-19 of Figure 12. Figure 20
_i's a depiction of tHdapseBals eryde-vewtobothe Arefarred defaemptien elereent

def ormat i on el esgidodai®odisRBRA ﬁ,hq;ygu,-lemfl gure 16, depicting the
def ormati on of the deformation el ement when the 30 body surface of the

‘preferred sanitary napkin enbodi ment of Figure 1 nmakes intimate contact
wi'th the pudendal r dggone ofd & awkresal. crbish SeSHBRI! My BEEM aREePhAGEEYS

Figure 21 15 a teraled vierabugh aehénmaténv@da{mwf §F 16 SArhafiveQapkin

enbodi ment -of the present 1nvention having tirons cut away to.rev

under | yi hg struc&"ﬁf%”&ﬁd SRP{ArY hBarkisy tei"lﬂ?dmeflthé’fséhﬁ!tar'i;ﬁeﬂépm\fff\ﬁmnch |
contacts the Weamﬁl‘:hf&CIbl&g\g Swérirg vm@\mbss%bguére t?@ngsta&ehahﬂro@lgh that
cross-sectional e 1\6\' of tgg alternatlvel'ﬁ gre erred Samta% napki

enbodi ment showri3 Bi Qir 8Mo 15908y ARG LRI off 191FROSES. Eense g'lfre 21.
Figure 23 is a legnteralof ctheswagioet iovifide whew thie sardtargr nagkinais evonat i vel y
preferred deformation el enent enbodi ment of another alternatively
preferred sanitary n'g;\pkl n enbodi ment of the present _invention taken
through the portion dBY fiel Yefof ndtsh "e’l°éﬁe-‘rﬁc'“°ﬂ,ﬂ'i ey sotix sledeanatigReat h
the centsr of thdemegt rdl aosarditaey wiepikin . Whizh sarbding ywoamkKithe sanidry. 15

Figure 24 is at rspertive f ot he ternat.ivel referred
def ormati on el ene '%%tkgrgn%(g){dggmﬁt WY#hq}gntg’t hgér% I?frertﬁ%tpr\%‘fm lnpvréeﬁfueo?‘r’ed sanitary
napki n enbodi nent of the present invention. Figure 25 is a top plan view of

anot her al ternati veI P}’uguPEeﬁ@rlrseQ ?LQEEHI NBtdsQDs 21t BABNT i SO I tABNpr&FBFred
sanitary napkin nhodi nent of resent irnyentjon, the topsheet not

being shown. Fi Prem?té° e&"‘SBft?ﬂW?ﬂ gﬁ“’i/l%\ﬁwd‘f ianbigsie APt bkeat idleng,
preferred def or nektion diireremé-1@nbafdi Figotre and shnodgh ytmaposftion of the

© 15 - deformation element which is disposed beneath the center of the
- vaginal 'orifice when the preferred sanitary napkin embodiment of
the present invention shown in Figure 1 is worn.

f-'igure 17 is "a lateral cross-sectional view of the preferred
deformation element embodiment shown in Figure 12 taken along
20 section line 17-17 of Figure 12,

Figure 18 is a lateral cross-sectional view of the preferred
deformation element embodiment shown in Figure 12 taken along
section line 18-18 of Figure 12.

Figure 19 is a lateral cross-sectional view of the .preferréd
25 ~ deformation element embodiment shown in Figure 12 taken along

~ section line 19-19 of Figure 12,

' Figure 20 is a depiction of the lateral créss-sectional view of

the preferred deformation element embodiment shown in Figure 16,
depicting the deformation of the deformation element when the

30 body surface of the preferred sanitary napkin embodiment of
Figure 1 makes intimate contact with the_o.u_dgwa

wearer ., -
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~enbodi nent of the present invention. 25 Figure 27 is a top perspective view -
of- the alternatively preferred deformation el enent enbodi ment and sanitary
napki n enbodi ment shown in Figure 26, as-i® woul d appear when worn. '
DETAL LED DESCRI PTI ON OF PREFERRED . EMBODI MENTS The present invention

rel ates to di sposabl e absorbent .articles 30 such as sanitary napkins, and
.in particular to sanifiiguye rdpls ns toaviphap avieerfiran ratersativel ydefreferaedon

el ement having 2 s5RRYEY BN defBoANE e beoapX f.mgau SitVeREBNWCLLiNgT d,
TH' S SHEET HAS BEEN PLA used herein, the term"di sposabl e
.absorbent articl @orHEPgr sut FWavt itel E&VER| Hﬁd§U§% sthuctUsRt and B’b‘d&/ the

- exudat es and nwoetnspeaf ftheatdnitaraf @apkim whichc kastacts the aweafdracacing

agai nst of in PrRXi r’@ewé to the body of a wearer to absorb and contain the
5 vari ous” exudat es are discharged fromthe body (e.g., blood,

rrenses urine) and which are intended to- be discarded after a single use

~ (i.e., they are not imgepsed |TsoahStér@U'@F‘@é’seqe@tﬁonaQtﬂ%V\éfsﬂwé%&EPﬁ&vary
. reused). A preferreg enbodi ment of t s({)osa absqr bgnt ar%hcag( of the
present inventiorPfi® erLREwAaT R0 ’ﬁpé‘u? e%mti" IReBligitos™ 48 Ti84REu ENused

in a sanitary naptomg k@ctioAdiresez-22eokifiguten@it erm "sanitary napkin" refers
to an article which is worn by fenmal es adjacent to the pudendal region and
which is intended to absorb and contain nenstrual fluids and other vagi nal
di scharges. |nterl abi Rigugevi2desiswh clhetesali derops-gestionall | yiew t Bf n appther

wearer's ygsti bulaet@rnenabs,o phltetirid t hFosmOIen Odlemédti SmbbBYRENIt O8F afBthered
herein, the term' 0 .the external*%%lwm ble fennl e

geni talia and i s & Ferﬁ"t’é'delyo p{ﬁé@rl”é%l%?n'??ﬁjyopﬁpk‘f’hg $0h HobE Arfaent
clitoris and the ingsbtibnl takeAs tbesudle theerportiofi glirde Heférmaigin Hlement

preferred sanitarynR0 e %eaoﬁg@%ﬁa{i AR LEaHeA SEhaI RGN aFTeNt

20 and an absorbent neans sor bent neans na be any neans
which is general |{PecEptarysPBPEN oMP6Prabl e, non- i rr| tating to the
wearer's skin and capabl e of absorbing and containing liquids and certain

body exudates such as.nense bl ood and urin | f t 5 f . s 39
is conpri zéd of nore F‘ﬁan%o?{‘e '%o%s'tof)t Bgripe‘:tgret Ve ?t.atzar}qtgg',soaé%g%gptgﬂgr
mat eri al of the absefetras defamatidd emnnmmwlnbebmmotbﬁr|ailtﬁxinét_lvely

- perneabl e, so | ongr&&rtdif sanitary napkin embodiment of the present invention.

Figure 25 is a top plan view of another alternatively
preferred deformation element embodiment and -sanitary napkin
20 embodiment of the present invention, the topsheet not being

. shown.

Figure 26 is a bottom plan view of another alternatively
preferred deformation element embodiment and sanitary napkin

embodiment of the present invention.
25 - Figure 27 is a top pérspectiVe view of the alternatively
preferred deformation element embodiment and sanitary napkin

embodiment shown in Figure 26 as it would appear when worn.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention relates to disposable absorbent articles
30 such as sanitary napkins, and in particular to sanitary napkins

having a flexure-resistant deformation element having a convex

upward configured body facing surface when worp,
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conbi nation of parts or materials has sonme degree of absorbency and sone
degree of the properties set forth above. The 30 absorbent neans 39 has a
first major surface 91 and a second mmjor gurface 92. In the preferred
enbodi nent illustrated, the. deformation elenment 20 serves as the liquid

| iper meabl e backing for the sanitary napkin 10 -and has a body facing
.surface 16, a bott osswskedceetdin,anthea teemi p%ﬁﬂoﬁBlMKé&»rB@rﬁpré&&Seﬂ he 35

el ement si de. edgpgyep ?J‘CLrth selw(ﬂmrqt lgbq e%%e56§0$%|%2P5$£aﬁ’gr erred

enmbodi nrent shown I n %— gures .
-superi nposed on MAEe cf@leé'rfmi'b'ofﬁfer%n@nﬁfti@es swiicht Aeg pﬂmdseg@«ndtrmj m

surface 92 of thgrahmerbegt tneas(sdy%%flas washercept asgbrfbheanm%tﬁfi
surf ace }6 of the defornatlon TH.S SHEET HAS BEEN REPL enent

Further,? in the Br'8¥er FEUIREBodhiEt 2Shotischaraed glrems thet fRosghiesg - the
absor bent means B®odonprenses, amma)bsa)fd)em:cboraee dptemged toi @¢i digearaedbl e

t opsheet 45. Theaftgpsaor}q{;@@dfs zﬂééﬁa LRt int”ﬁhed ‘°u£‘i§ q‘ﬁ%eda second

maj or 5 surface 44, core core en
absorbent core 49the§w$§Pp€reI5FPﬁ6§eGr ohetﬁﬁé)def Br Wa?feone@m'mgot futhe t hat

the second maj Ord@{!ibfsélﬂ@ éﬂs&Beﬁh%r@QwrobefKe %eeerﬁom@entm & &Howin0 i he
body facwg surf?_.ce 16 enent The t opsheet 45

format i
overlays. the fir$t""¥gjo ‘hg?fﬁ’hg g{% ‘1’°"f Le 1‘C)sez§’b§brabé?ﬂ'ti"(¥r é‘aﬂb'" The
sani tary napkin A8 ha@d ahdnequl dhe etae'mn"lsgnhad,y rsapkiat erefdS wbl ah aricle

general |y definegnih tide S ngly: Nipe S ch is.
general ly defined E‘}h tlﬁengg?tg Z%r%ggegcil? Q,?{ thhg de oéreqh\a | on err'g?]
Preferably the t¥piHeels 4Bteadadtfe 2Bseér nthtsoviaiol evrnstrum Kids | endt h

aﬂd wi dt'h gu lr)rensccm& gea@.rnal I w.sadraarrgeg thaﬁtéﬁlwbuﬁlbsa@bl%@ts gsom%h40r§é2?dé Path
t hey ext eyon e _edges the core en ges 4 t he
absorbent‘?gl core ﬁgrtvﬁeyr y ar &¢85 oilvaﬁsé'g’”?%déf 70 withyn sfehet 3BTR® Rhnner .
As used herein, the !f@«r%t"oa\ssoésatledd Rereimp adeesemontpurenasl'ore f&G \Mslereby

a first menber ighdidx@etdaity QA.QSFL tf@méles‘g%ﬂﬂ%gemr.saﬂ lteBO'M W?at ?
whereby a first nmember is I rect 0|ned to a secon f I Xi ng

the first menber "’f’t?riantté‘ren'@glaaf‘é"“r‘?e § 'WT'%H”F’nt’i%P’ﬁStéP‘é'eaf f | xed to the

second nmenber. The extension. of the topsheet 45 and/or the defornmation

el ement 20 As can be seen in'Figures 1 through 5, a preferred sanitary

20 napkin 10 basically comprises a deformation element 20 and an
absorbent means 39. The absorbent means 39 may be any means
which is generally compressible, conformable, non-irritating to the
. wearer's skin and capable of absorbing and containing liquids and
certain body exudates such as menses, blood and urine. If the

25 absorbent means 39 is comprlsed of more than one constltuent
part or material, one part or material of the absorbent means 39
'may not be absorbent or liquid permeable, so long as the

combination of parts or materials has some degree of absorbency

and some degree of the properties set forth above. The
30 absorbent means 39 has a first major surface 91 and a second
major surface 92. In the preferred embodiment illustrated, the

deformation element 20 serves as the liquid impermeable backing
for the sanitary napkin 10 and has a body facing surface 16, a
bottom surface 17, and a periphery 33 which comprises the

— - 35 element side edges 31 and the element end edges 32. In the

— preferred embodiment shown in Figures 1 through S5, the
- i  absorbent means 39 is superlmposed on the deformation element 20
| such that the second major surface 92 of the absorbent means 39

1
is, adjacent to the body facing surface 16 of the deformation
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25 beyond the core side edges 41 and the core end edges 42 of the
absorbent core 40 forns the |ongitudinal side edges 11 and the end edges

- 12, respectively, of the sanitary napkin 10, The [|ongitudinal side edges
11 and the end edges 12 of the sanitary napkin 10 conprise the periphery
15 of the sanitary napkin 10. 30 .Looking at some of the nenbers of the

_sanitary napkin diemenor 20 speRidthen) | 1o tHe ;svcwsmgt .enfBodiferOSdHowH Eth
adj acent the fi ret gﬁj qr t§‘urfaﬁe 43 t&f the a&m‘ rbent cg{?e 40 and overI ays

a major portion G"Ehe abtEPBENt Seor@eadtEa I THDT uFAMPLISeSe 2N
:di_ scharged onto abgorbeptheete 49 tdnd @i liquid apefmeablle omptsheeBBleodyTrerface

13 of the topshegsdHbehbr@#ehub onida gﬂ%?rHQ;%F QQFf%ce% V"geE&otn*&eYn

absor bed by the absforbept core 40, sheet ext énds out war
toward tHe edgesSHffafhe b Orpentde 96’96546 s#¢ hﬁ?“’-a eRdj GA9p®r #2-on 'Ufe t he
absorbent core 4§b5c8'be?h'HIt5r8|'EETs|'E\ﬁ3d3'EEbbﬁEPbAC&Q Bbfordia&msedznhattwn t he

t opsheet 45 and I t ferre nent
shown in Fi guresg &E ﬁf%ﬁ ﬁgée%?ﬂg rﬁ?‘éps%&q?c%gmhas ??‘lrbeng "\/‘\’n’ﬁt‘w s
di mensi ons gener aqiuayemtartgetrhet he@y falqm S@Ii‘fEtCHe1Qal@éomsedefocmbtaonmleﬁeﬁhe

topsheet 45 is cogpl itH togsHdet f 8£ldvasia g@n%é\qwtrhbfoat LD&ack ud kg ykarer
skin. Further, the tg)ﬁaﬂeet 4 is |iqui pervious, permtting liquids to

readi |y tPansfer 2P Gofe& “Y hi ckness. A suitable topsheet 45 may be
manufactured. froma w de. range of materials such as formed thernoplastic

films, 10 apertured ﬁ*h%SEérﬁtéN %Pgﬂprﬁlj%a%()?%qgfl Fé&%lﬂbegoégaﬁ v fall tural.

flbers (e.g., wood or_ cotton yes
pol ypropyl ene fi her¥hichy is Wéa'ébrﬂﬁfﬁéﬂq &y dhe topsheet| “én@h%yhmemeet

fuh ber s, ¥,“”‘ L gr seffate | 146 whedHgs ng-egxfeeélﬂﬁfheflrﬁﬁr B’?dtrfe' ba&oa(rj sufxael errr gl for
t he topsheet eca are [ Vi y

non- absor bent . TAUS, e?ﬁrmzﬁu% algmeit I%he é)r&?ﬁ@g"flﬁm qWﬁ%teﬁt @ PRI thE act
with thelBody, rénﬁqrn@tunyelemteherZGbWaVQMthgaMdydﬁmdumagsna:msl genesdliyng a

nore confortabl e I r I . [ r i bed
o e Pat ant i %ﬁ"‘ Ui olbrtentt. cord 47 30 tHab R ShieB BRforlotht |

Tapered Capi | | ar FR® Sidthigdges pht &nd the uerret Sncfhﬁ)ﬂiﬁsor'fz pf tDécé‘h%?éPeBD
1975, U.S. Pat entoio. a04w33|4& Zﬁ@y & abstated Diogeasablie-a Ab&@bb;elﬁianﬂl’efl cle

Having A Stain Rﬁ%’ agéﬁqtherem, the term "associated" encompasses conflguratlons
20 . whereby a first mémber is directly joined to a second member and .
~ configurations whereby a first member is indirectly joined to a
second member by affixing the first member to intermediate
members which in turn are affixed to the second member. The
extension of the topsheet 45 and/or the defor_mation element 20
25 beyond the core side'edges 41 and the core end edges 42 of the
absorbent core 40 forfms the longitudinal side edges 11 and the
end edges 12, respectively, of the sanitary napkin 10. The
longitudinal side edges 11 and the end edges 12 of the sanitary

napkin 10 comprise the periphery 15 of the sanitary napkin 10.

30 Looking at some of the m-embers of the sahitary napkih 10
more specifically, the topsheet. 45 is positioned adjacent the first
major surface 43 of the absorbent core 40 and overlays a major
portion of the absorbent core 40 so that when exudates 'are_
discharged onto the topsheet 45 they will transfer from the

35— body surface 13 of the topsheet 45 through to the absorbent core
40 where they are absorbed by the absorbent core 40. The
.topsheet 45 extends outwardly toward the edges of the absorbent

———————————————0re U0 so that a major portion of the absorbent core 40 is
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Topsheet”, which patent issued to Mullane and Smith on April 13, .1982,

- U.S. Patent No. 4,342,314, entitled "Resilient Plastic Wb 25 Exhibiting

Fi ber-Like Properties", which patent issuedjio Radel and Thonpson on
August 3, . 1982, and U S. Patent No. 4,463,045, entitled "Macroscopically
Expanded Three-D nmensi onal Pl astic Wb Exhi biting Non-d ossy Visible
.Surface and Cl ot Widfdsed Heteterh ethenpomt@edrits, andi te ﬁatoemtatubasuelderitozd\hr

Louis, Millane, 3Q thearbqle@?ui eérﬁb&ﬂmg”{ ysrtlw%svw |r:l'9§§ L] qr’\roulhcr} Paient s

are incorporated herein reference. enbod hent’ of¢ t he
-present inventi ofoPgheet ‘90895 éﬁﬁgtébé“S‘LBWtS’fthtW@%Mﬁe@%n%“r/slahgd‘rUpan lic.
The hydrophili cthaexby of thé astRodBertetdre boquid to transfer through the 35
topsheet. 45 faster than if the . body surface 13 was not hydrophilic.
Thi's di'm ni shes the likelihood that nmenstrual fluid ill flow off the

t opsheet 545 rat her tHd® benshget¥soisbeembijartthesofbsferbieg! abadr eoddrritatirg

preferred enbodi g@ntthet Reedpedy sstr,'f,aceF Hl',w S ETJS{OS\ Eft REPL 12
13 of the topsheet 45 i.s nmade_ hyd I u . tfdeﬂa:etl n ﬁﬁﬁz body Agﬁ%ace 13

with a surfactanPeYPUss rPreéF‘étlt'r"@d Fﬂ'atdst h@ s(RadbL aftanskirr sthvouaht iits |y
evenly and conpl ebiekyess st /A [sulitatid hopsigdauts b bBORNNnStHct@dER FRondfat he

topsheet 45. Thig,;gan r?ﬁ?@‘?%?”ﬂ\'a‘téﬁ%‘é bs%cg ay & tege ﬁ\ﬁgmgglﬁ%ﬁgr Ewﬂucan bé

wel | - known to those ski Inth exa
applied ti8 the t8psHELrd BBshy §b¥%,y|mgousayf09addnrﬂ}icmﬂatls¢ fémmsys eatnfral

transfer rolls. kibeaﬂdl(élg)n wdbda d}rea‘oQ{Jnedf,gngdl EERtmet?S hu,,tgst eaged in
Figure 1, the to% @ 538;4 ma advantlag E provi ded w a 10 target
acqui si tion zone’qd® sho 'iyt’?r?%)& 'berf’ e°£orfé°‘216 ana%°"|‘%if‘@1%?“ opEni ngs
and a greater peretunahgendfsyopbetiar@bertshawith rfermedrm:nmsn@erreg|¢}la$ereédthe

topsheet 45. The FgpRey 4Ginmer Y@Spretfmegu?&C)%Ré t[oP shade 4 1%hge openi ngs

and greater open area provide quicker acqui Sitron of Iwcc?ué {1h§ &kt ch
are oftend515. expé’FFé'ﬁé’édt%SH'dé ABfaret ppawabsproenthavlhys baba sEdacedodr

l'ying, whereas bltoeedoandd neisewhidyes ancesRthed &th i thet BSdy aGeRains gApal or
vesti bul e. Seconq rle@i/ 1 a A ger og}em n s of the zone 46, as conpared to the
rest of the topshe 5, 8 VIES U BB a5 CTERHDPSPt MRS of O iQEtable

soneti mes hi ghl yfwlsfm‘ushmﬁ@esr. Wsuftebte fédrene2D fimaearks debedbedlisoupsi on of
-exudates may takeapdracengndstdh® 135, entitled "Absorptive Structure Having
20 Tapered Capillaries",‘ which patent issﬁed to Thompson on
December 30, 1975, U.S. Patent No. 4,324,246, entitled
"Disposable Absorbent Article Having A Stain Resistant
Topsheet", which patent issued to Mullane and Smith on April 13,
.1982, U.S. Patent N_o. 4,342,314, entitled "Resilient Plastic Web
25 Exhibiting Fiber-Like Properties", which patent issued to Radel
and Thompson on August 3, 1982, and U.S. Patent No.
4,463,045, entitled "Macroscopically Expanded Three-Dimensional
Plastic Web Exhibiting Non—GIossyl Visible Surface and Cloth-Like
. Tactile Impression", which patent issued to Ahr, LoUis, Mullahe,
30 . and Ouellete on July 31, 1984, all of which patents are
- i-ncor'porated herein by reference.

. In a preferred embodiment of the present inven{ion, the
body surface 13 of the topsheet 45 is hydrophilic. The
hydrophilic body surface 13 helps liquid to transfer through the

35 topsheet. 45 faster than if the body surface 13 was not
hydrdphilic.' This diminishes the likelihood that menstrual fluid

vill flow off the topsheet 45 rather than being absorbed by the

ibsorbent core 40. In a preferred embodiment, the body surface
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unabsorbed exudates may lay in contact with the body and cause irritation
or-they may flowto the edges 11 and 12 of the sanitary napkin 10 and
cause soiling. The zone' 46 can be positioned anywhere on the topsheet 45
and ctan have any shape. The zone 25 46 can be as small as proper
functioning wll IIom1or alnost as large as the topsheet 45, itself.
_However, because '¢hef Ithegéepshestrinds e qH'b’dzenbl“%bmayrmtngarteveubdy ewet

"as well as the rs,esfaceoi3tmht9gs,{m&tta.4{5 ithe ypg%,.{elgd g@gl{ ?Egsi.‘y”gf‘ﬁ"?n
nt ac S
ares, areat  enoual LohsroRSpll) SO o e QBT SR o Soub et e i o
coul d be soiled @pder'tfacembyf tbectopsifeedf &5.abTtis asn Heouwbcdnplishegwye 1, .
t ere nenses Wi
the zone #6 is p@agt bPNBE LomhbE- tek RRRNRS wé’ﬁ ;&r{Lw”}P t? ﬁ’%sfhe ES%S.Hezﬁ

contact the zone 4 f| rst before contacting t res
This area is prePEtabF§r op>RRled. theeputfiptans @aﬁe beespplied goatit tepsheet

preferably beneath thepragiral bor pidding dmbyt e DE&fo?rirgdsrbadisTent of the
t opsheet 45 shown in Figure 1, the target acquisition Zone 46 is

symretrically | ocated on the topsheet 45 due to the fact that the
preferred. enbodi nent'noRdditéon naipkian A@fertredn embodsngneds syrasiatedaliny so

that the napkin rﬁbuﬂéHhS SERIp JHAS BEEHaF?d«A e]o%slyfi%% Ep&nhgé%fm an

ti,an zone, 46 wi |l function prope
S,C?gl;f: on(at he naﬁ%gr?tlﬁc?‘é'sfl%?% 20R¢ ¢ 'enﬁsnsl‘lPﬁ’ar@ f'g*t"Fﬁa Ipethéreaoee 86 t he

target acquisiti bas l2oger 4peningtefanaed byeasr | pureenqagel aetdyenr 8EHO0RNGT- I N

er| ter ion 47 is
;[ Prger\Sll ngf eEFL:dltﬁﬂg%Jmm Ym's otaetﬂﬁqﬁé st or maci’eb ONE & TP ng

a. polyneric topé‘?‘i%eﬂ?“"&?sﬁé a prﬁtyrrtr!?ei éarfglebetvpera'bgi)ralmeinlgreme derorarby

l.uing or fusingpaovieesh@eickdp beqaisitiod fof PHURY 2B AENL hid €2/40- ofl,
|gnnergper| metergp gl an E?ﬁi‘l S notq sn_%rl marily m?ended For the fuo %}Fon of

defi ni ng ‘the .out & NAET efheds 2 PRGN iSRS, “THAT, MeMinGalesrs sestethded t o
hol d t he topsheetymg whemst biodwab méTBeabBwebaﬂt:urﬁ@IraeecﬂQnSChet kaginkhe

. topsheet 45 wi |l camfit o8N dsktitfie I Olslecodld tﬁ‘]iz tslgr&%utropﬁ mtggeﬂfaq'ﬁorbent é*gore 40

will stay in place and have better inte ﬁn%?np fmeter
15 region 47 may AdCTRRPE iR e Teet \?lfdt’}s @Gﬁhvﬁtl #¥5.f enetidenmetpuabhpleteel |

if it is liquid pequisitich dfnthdeopretimRer ﬁ@rﬂﬁbﬂ@tmhéﬂ@% withddiowre 1.
the confgurati on,of Lée Ieggegbgq%t{{)%t o eﬁgég{és maly take place and the
unabsorbed exudates may lay in contact with the body and cause
irritation or they may flow to the edges 11 and 12 of the sanitary
napkin 10 and cause soiling. The zone 46 can be positioned'
énywhere on the topsheet 45 and can have any shape. The zone
25 ~ 46 can be as small as proper functioning will allow or almost as
large as the topsheet 45, itself. However, because the larger
openings of the zone 46 may not prevent rewet ‘as well as the rest
of .the topsheet 45, the zone u6 prefera'bly has an area great
enough to be in contact with the menses as it exits the vestibule
30 yet not so large as to contact surrounding skin 's.urfaces which
could be soiled or irritated by rewet. Preferably, as shown in
Figure 1, the zone 46 is positioned on the .topsheet 45 in an area
where menses will contact the zone 46 first before contacting the
rest of the topsheet 45. This area is preferably disposed beneath
35 the vestibule and more preferably beneath the vaginal orifice. in
the preferred embodimeht of the topshget 45 shown in Figure 1,

the target acquisition zone 46 is symmetrically located on the

topsheet 4S5 due to the fact that the preferred embodiment of the
napkin 10 shown is designed symmetrically so that the napkin' 10
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made to correspond to the outline of the protuberance 71 of the -

. deformation el enent 20, which will be explained in nore detail 20 later in
this specification. The inner perineter reg8on 47 creates a slight trough
around the zone 46 causing the zone 46 to have a sonmewhat pillow ng
effect. In an alternative enbodi nent of the kin 10, the deformation

_el ement 20 has dingpltee targebAcsnidsitioni é?ﬂ%d#ﬁre‘sgoﬁmqtéprt rropanier, pdennet er
region 47 and whidrh, 280 eadtedtd Wil UFedtRd 8RS ALPRIN 16056wéG. I N which case
the topsheet .45 is thernonol ded or glued directly to the.dinples. The
-absorbent core 40 may be any nmeans which is generally conpressible,
conformabl e, non-irrAg seengint Figuee Wweather permieiter of ath@ carioyeld| & cqafisidlaor bi ng.
and containing | [ d a d The a orb nt pgor e 40
may be manuf act ufrogg a8 %n d%ﬁ'%va?? ?’Q et ?%gﬂgér}gﬁsﬁ%& W le
rectangubar, hod?'gfﬁﬁd é["ém)""‘%[h‘d shpwm at'w denear peripetgr me@mru 4bsisr bent

mat erial s commnhmermaé I nTﬁlé Smmpﬁrﬁfé@ért afre\g.é}apw rh$ay %@p@ﬁneané Ot her .
absorbent articl est nut e ener al |

referred to as atlhffe?'{’ gl’ﬁ'ﬁ \Aﬁl c g'eb‘Fefté’P?'é%ﬁ E'%arrfﬂ el cﬂ"' ¢de  fsn abi e
absor bent nmt er iadserbert aoee Gﬂequecbycglmngosre fusichdi Rgtopshbsotbetat af daffs,

-absorbent spongeg sgggcg bah$0 tyoPol ¥RE'; 0 orial s,
pol yneric¢ fi bergﬁ‘ 5 r' qﬁl %/%Pé;nto ﬁﬁ é“gﬁEE%th?} IEE%{IFH gR‘ZPLg%Eg 14

0
materi al § or corﬂf"ﬁéﬁ'f’brﬁ@t%‘l"eﬁaf‘é‘r thg Junqtien ftdafinipg othsepvter cRgrivrtey of
thedabsolrbegt CQ)]:fEtt@hzﬁl‘\@U‘ld HmV\BV@fea]gb%hGﬁtheb dbke hotd tdhet tkﬁ)éﬂﬁétgfs
exudat e | oadi ng for _the e se of . the sorbent, artic rt
the size and absOr &N CE:ang:lrlt 3PSEOERL Q% of bé?ntp‘ the @pﬁéﬁetb s i |ed to
accomodat e wear®at' shlft angraib andsalze santhat| the rbagitegti coreh# exipestayd

amount of EXUdQEeFHcU'Qnd'QlaWEEbeﬁQF ,h@%@ﬂpe Far@eff etrh@nfnrébseérqﬁ@{er

capacity may be utilized sani tary napKins 1 ntended tinme use as
conpared Wi t h t hGON H7e ARYd "PhrP&i ti¢ | impPef¥ious, bubrwidly fupetion 1eayadlyki ns
i ntended for usewdy :feenuagaqﬁtdraieesuoas canipamecbwréﬁwedthmmaherﬂﬁdmf or

use by rore Tt UrepOITE™ AnB! ELEHARSCRIDONIEThO ARE RN Sdidy ARk 1 10

has a generally re apsor core AV ng PoUn > end
edges 42 and is W‘?@%ﬁﬂe@l""{résw%ﬁon tingy qyéheq’: a0l yhgmromtma@se 15 OThE,he

absorbent core 4@efobmiNi6h céldhkit 220atinieh il f BLt elS¥idd an more detail

20 later in this specification. The inner perimeter region 47 creates

a slight trough around the zone U6 causing the zone 46 to have a’
somewhat pillowing effect. In an alternative  embodiment of the
napkin 10, the deformation element 20 has dimples in regions
which correspond to the inner peri'met’er region 47 and which

25 extend through the absorbent core 40, in which case the topsheet
45 is thermomolded or glued directly to the dimples.

The abs_brbent core 40 may be any means w.hich is generally
compressible, conformable, non-irritating to the w-earer's skin,
and capable of absorbing and containing liquids and certain body

30 exudates. The absorbent core 40 may be manufactured in a wide
variety of sizes and shapes (e.g., rectangular, hourglass, etc.)
and from a 'widé variety of liquid absorbent materials commonly
used in disposable sanitary naf)kins, diapers and other absorbent
articles, such as comminuted wood pulp which s generally

35 . referred to as airfelt and which is preferred. Examples of other

suitable absorbent materials include creped cellulose wadding,
absorbent foams, absorbent sponges, super absorbent polymers,

Aib\sorbent hydrogel materials, polymeric fibers, or any equivalent
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| ami nate of hydrogel formng material 37 adjacent to and underlaying the

- a?rfelt fi berg. Sgitabl e hydrogel formng materials are disclosed in US. .
Patent 4,654,039, entitled " Hydr ogel - For mi mg Pol ynmer Conpositions For Use
| n Absorbent 20 Structures", which patent issued to Brandt, Gol dman and
Inglin on March 3% 1987. Preferably, the batt of airfelt is about 6.0
centimeters w de™PrtialSal odi AIRBINGAIPNANPfalmAteriats.0 CEime i hEtbr absdrbegt

form
- (1 ongi tudi nal di nwrmltm)of theh abseiisenit begre #0'sBodY hﬁéw@vergegg fclrrloa’ H;Dé
f about 4.0 I r SO bent 25 capacit m about
-Zal)l gre;rrg tg ggouft 10{%4 aJE‘? § ?’kﬂg tgrq Jé fom e dBé%fqvféntusr‘Fat%‘r ta¢ and
a density of aboE'PSbePf‘grah%C'eperFlcnlbec, ctétnt smet end hbsd‘rlbebltdc#ﬁcnty of

derstoodd, howewsd , abdtrbent heordl 20, njARS J%ﬂrﬁd G4r atlo Qd
lafllralsorbent capaci Ly of thgnabsorbent core 40 be va o‘?a a(‘f’c?Sﬁ?FD%Iate

wearer's 30 rangl nrbg'f‘ﬁ Jze! %Fn&'éq(pé'ét’eda'f‘ﬂl'ﬂgd 'f‘l dhe ?Neetetfedr@,mouhe of

di nensi ons, shapexudate Eloid |\gﬂ|mraé1 cﬂerI‘nstitfteatEWh@#@ntcéﬁ&ré?n%:&%éﬂf‘y

i ed , t a a_var cal i
\rg)e;(rjlrgphl(lelg gr ad{%g% Q_@%ﬁﬁ{@c?ef or rratlon f‘%P 'ﬁf‘ 'f%er? e |fa% Fayting useans . hAs.
used 35 herein, C?’P\'éa"teé‘rm"'ﬂ@)m#emtesd% afor' nugitﬁm tuseabr efoemeahitiky C
will suppért a baa]dkmg RteRdled |f&q94}tr@stteg,qa glgg %’ \/\:E&nqy gsé’ﬂfh

. support only axi for e deformation el e
|n\egnt|on hzls a %lroe el eﬁcge‘; P’ H&Fi RY '3°rc"0ﬁ‘9é9<r%m&?ﬁ | TH'S SHEET HAS
BEEN REPLACED 15 configuration when the napkin 10 is subjected to |ateral

conpressive forces 1Q0,, A r abl t he def ormation el enent
ZOWEf t he present |nventﬁMgﬁneﬁo n}?ogmaﬁcg’gv@eu fa& Y BREIYutht P hen

the sanitary napRFPFTRYYi <eRRANGURr oﬁ'ﬁpéﬁeﬁbsqbfemrmces weahaviggt heusaee

desi gned napki n dfd fealgea qmerahadus]?fnteﬁa%& Qerb@f%;r'heﬁy dlen%?allyggaﬂ f%rﬁé’lgn;?'erm
hundied tri a Q confiquratio
(r)ngs have[fo i ni 4trlﬁal %§S°ﬁ§’nﬁguf%t e qt hé® R" e"ﬁ%r 0 |tPﬁt6 of @rfektx hapirg
configuration eil®mépateri of thydspgglusforadingr rpbmmnrerm OEdfab@n{laQKI Nk 10
to the wearer's @m@r|af‘rn@fertﬁpl Yairkdi€ qﬁ%& gat tebl ment , 20

h %’éogeél fﬁﬁ'ﬁtngzo i s
t d f a | e subst ance era |y ¥ e
x23¥ ggt ﬂ; :d fig'ﬁq?%?rraér fifol gisiesedubit atk s, aﬁﬁeﬂtms‘t 6p¥ SB8r atrntitied

radi ation cross-!iynkegepdioreiitiy| €08 mMerantonpieitions For Use In Absorbent
20 Structures", which patent issued to Brandt, Goldman and Inglin
on March 31, 1987, Prefelrably, the batt of airfelt is about 6.0
centimeters wide (iageral dimension) and about 19.0 centimeters
long (longitudinal dimension). The absorbent core 40 has a
generally uniform caliper of about 4.6 millimeters, an ab.sorbent
capacity of from about 4.0 grams to about 10.0 grams of water
. per gram of absorbent material and a 'density of about 0.1 grams
-pér cubic centimeter. It should be understood, however, that
the size, shape, configuration, and total absorbent capacity of
the absorbent core 80 may be varied to accommodate wearer's
30 ‘ranging in size and - expected fluid flow. Therefore, the
dimensions, shape, and 'configuration of the absorbent core 40
may be varied (e.g., the absorbent core may have a varying

caliper or a hydrophilic gradient).

© 25

The deformation element 20 is flexure-resistant. As used
35 herein, the term "flexure-resistant" refers to an element which

will support a bending moment, in contrast to an element which

Will support only axial forces. The deformation element 20 of the

present invention has a preference for havmg a convex upward
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a f.oamis manufactured by Voltek, Inc. of Lawence, 15 Massachusetts, and
mar keted in the trade as Vol tek Vol ara Type .2A. Another suitable foamis a
t her nonol dabl e cross-1inked closed cell pohyolefin which is manufactured
by Dynamit Nobel of America, . Inc. of South Holland, Illinois, and
marketed in the trade as Dynamt Nobel Trocellen Type XJV400. A preferred
.20 deformation eIcenﬁgbrmoMasvraercalth@ernéﬂkuﬁrOm abpputsubjeded O t8D0IAkera?. 5
mllinmeters and nore refer 1?& q?t;out 175 oab | 1imeters.

d T onYd

A preferred el emSAt P2 s’“’ef(?r DbAYEr hyI figra r’baﬁrgh‘e%?f’r%?'ﬁ'h i's
-subsequently subjetemerd 26 oblthengreserd irkvesviont ivéHmbawvé i npnyeecepwardhe

sheet is subject %Gn?au%u&he&nmmw @Qnﬂrap? F\?Mﬁr@? eransf”hﬂr'P%%tlloc

to about 205C tqg fofrmthe el enent suitab from
such subs?ances ameBGFyé“teﬁ{]!”QnéhepéP?Br gs5io88d, “ﬁB!‘V\es’toerfOr poPgbigdyoéne, -
et hyl ene vi nyl adtftedre, mppaltysir @t hatndeastt Isewmt;cmhbhe-m&id&h%amd at ex,

silicone el astonerjgs 0 e glenment 20 ne not be
mns }n(e ?Nﬁgﬁ;;{? o:? twvgtwrgépt t2|a e wr%ga% d? \?

made of foam Al terna e el enen coutd t°f| | s
or sheets of celiniiabye, maawﬂatmyltbﬂ glemenrist @P lstoffaenetm\cmtanward

pol yet hyl ene, vi rtbhf@G%ﬁ&@,edrﬁztrekSnoFU&bSF .juBt @%fer CplaPERMV- YRItAB nadl@RET
such as cardboar mhi nati on_ or 35 | am nate of these

a
or other Hhterial 3 g‘?ﬁi’f‘heg ’pqrfs tbﬁ’é’yel ehfefierably. jhesdefosmation ¢lementkilfg
wet t ed when worn ustmamaﬁahmreldemm @ @noldatsit Hebsrenad.ur Mosd glvkeerabliy ahber

wor ds, elenents V{: rﬁ&nta'i@ isS RS’#%E&.S’Je% Porf el ttk\@ﬁ'\’\éﬁ(ﬁb‘?&amra{@sqgnﬁer Fﬁt

noi sture stable, i nst ea ar € noi sture uns ,are no
scope of the ré&%‘rﬁtprqfeéah'r/om.raAsam&rm—émhedthe@mnmmmuréuch

‘unstable" TH S SHEESamlASi SEEMN RFBEALFER 16y I afdtiek,t O1A@L elgifal Bawpdrida, are
hel d t oget her sol,ely by hydroge bonds ,and/ rous c o ri sed -
of shor'? B bers H\Eﬁ%ﬁﬁ usa‘% Se'ngf‘a BArkered A ItBFn’é'Pg?sasorfq g‘ R/\5?/[‘F|"é’h é(gg hel d -
t oget her by mecHani cahnetieangiuétabie  fowih f is cai dhetmdnuridasie Anosetiakede of - -
a 5 material whi ce?oge% kel F&.yg@memak egy Qﬁf@égu&%e'ﬁyb%”ﬂ%mh% g,temqafd

toilet tissue which reen

subj ected to dryl'?fﬂe”% eli‘&r'rppg gPuED n'ﬁ?'é?’] | KRQin. and Hearketedhetmeihepy
nmechani cal ent angireg@nas aDgnbmitCiNabedl ThoedlRm: T gpes oJvudol ben fdrsférded! p

whi ch is %r lai d e%gpmgt%arp qun@nrteaﬁegas a caliper of from about 1.25 to about
2.5 millimeters and more prefe'rab‘ly from about 1.75 to about 2.0

millimeters. A preferred element 20 is formed from a polyethylene

foam sheet which is subsequent-ly subjected to molding by a.

known thermomolding process. The sheet is subjected to

25 thermomolding at a- temperature of from about 110°C to about

205°C to form_fhe element 20. Other suitable foams are made

from such substances as polyefhylene, polypropylene, polyester,

polybutylene, a ethylene vinyl acetate, polyurethane,
thermobondable cellulose, latex, silicone elastomerics and others.’
30 However, the element 20 need not be made of foam.

Alterhatively, the element 20 could be made of fibers, fiims or
sheets of cellulose, rayon, nylon, polyester, stiffened cotton,
pblyethyleﬁe, viny!l acetate, latex, rubber, plastic, heavy-weight
paper such as cardbeard, coated paper, or a combination or
35 " laminate of these or other materials. Further, if the element
20 is suscep{ible to being wetted ‘when worn, then the element 20

must be moisture stable. In other words, elements which are

susceptible to wetting when worn and are not moisture stable, but
instead are moisture unstable, are not within the scope of the

oresent invention. As used herein, the term "moisture unstable"
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10 densified to pronote interfiber entanglenent. Conversely, if a material
-is bonded at |east partially through -neans other than hydrogen or '
short-fiber . mechanical entanglement and frictional forces, then the
material is nmoisture stable. Exanples include short wood pulp fibers which
are adhesively held together, foanms 15 having chenical bonds ot herft[\)an
.just hydrogen, sy,nt h fihers suitably bl nded with short-fiber
wood pul p and otr%ge?r th %E'lfre'%{gon %%t%%é‘g eWEﬁ S50 SAlsY B meirossre
stabl e i st hat. ibpndsr ded/drofibrhes edtenemreQOcqntprmeuvn)ﬂesrmontfimsnlga\hagef it
-when worn and sPilk&ghh 1d7e 16! ETHNimeRrs NGUliEs STRIMILR Slre He W\,@P?{"a“- Q‘%gree

of 20 fl exure-resi stance througqhout a normal weari ng
true, that many THMENIRR EMSraf™end arenfuctionah f&fcfﬁcel"y‘ iREPle Qfoﬁvex
upwar d confi gur abateniahnehixety eisf | leadr abgéte&rskaw Béi By dregerP! b&hy tisy

after being worn,,when, ttGﬁ?ﬁ t?!s%@EWrﬁcr?‘r$ %ecte SngerEcgllr%Lé%p

wat er, nenses or urine resence o x M
_hydrogen or meclF&APeRAI3Td |sebmrta¢ tvoddyingat eAnoexample cofdat mateeiat menichl oses

a large part, ifisneéidakégetBbr ity médrRFi#- ERahgletRAE eﬁ'ﬂnd frkl?ﬁ)r'\gf Fofces LS

useful ness. O course, en| Qus _efrbodi nents of the present
i nvention exist 'Pn° Wltcﬁb?rhgjp”cféf%‘flﬁaﬁ & df Aeiitid. ang heBsCoRRresses Gknsi st

sol el y ot a si nglemsifiend gen qromoeé eiritet fibdroreraxmgipment..t he&oahersy, 23 @ay be
conprijsed of flyffie H,I, p,shaov&n@gdug@oQQE ,e%é%n%?nd Hserlneeacr; e%éﬁdhezl vely
t S

bonded regions which inpart to the e ure-
Alternatively, tMharogeResr 3bortrdipese "lﬂﬁﬁpﬂcsbdefﬁﬁnmemhﬁt pahq!) frigtionalt hi n

strips or a |attfoeeesf taénfwnrﬁmeerdlais dﬁ&@ﬁfr@egtatbhé OUQI!%%HImééﬁandaff pul p

to provide flexure;resistance el enent 20 may be a
pol 5ITEI‘I c sheet Navi nv§°°éP§t”"?ffelﬁ‘frﬁgwal"f'H alSSnEH% t"&'Ythet"E) Wosihede foams

f I exur e- esi st arfving nchenitak dvedswhter tthan gustremtdrdgen s lang C oyiotheaici on of
materials, if i tf.tb&sn%%‘ﬁ%%w yblERdESSTw %heshﬁ-”—-" i%e$HF'§Id "é@f%ﬁr OCEE%CED L7

fl exure-resi stan,F | enent rcu ure, as
expl ai ned bel ow, ’f%éﬁae%{bﬁhebﬁgm'ﬁeﬁﬁt p?ar Push &gl Boistere ssakel i nidaviiual |y,
i f feasible, ancralesofdrhehe @ndmerat 20rto0provTBE &lohtinG irkd Behdfibewh&@stvainas a

whol e. 5 Preferaly.ohbg etlh% I@neﬁ? %)g Pgﬂyoﬁéyngsare%%crg&%' e%srlégeo by

peak bengld ng stiftfnéss of at eas
flexure-resistance throughout a normal wearing time. While it is

true that many moisture unstable elements form up nicely into a
convex upWard configuration and have flexural-resistance prior to
or shortly after being worn, when these elements are sUbjected to

perspiration, water, menses or urine in the presence of wearing

25 flexures, their hydrogen 'or mechanical friction_al bonds deteriorate
and the element loses a large part, if not all, of its
flexure-resistance and, therefore, its usefulness.

Of course, a number of ingenious embodiments -of the present
invention exist in which the deformation element 20 does not

30

consist solely of a single homogenous- material. For example, the -
element 20 may be comprised of fluff pulp having unbonded
regions and selected adhesively bonded regions which impart to
the element 20 a flexure-resistance. Alternatively, the element 20
may be comprised of fluff pulp having thin strips or a lattice of.
35 foam material dispersed throughout the fluff pulp to provide
flexure-resistance. Also, for example, the element 20 may be a

polymeric sheet having a stiffening grid bonded to it to provide
_flexure-resisténce. In such cases where the element 20 is a

e — .- __.. _ tombination of materials, if it is necessary to test the
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preferably, the deformation el enent 20 has a peak bending stiffness of.
greater than about 200.0 grans, and nobst preferably greater than about
350.0 grams. Depending on the elenment's 20 10 design, peak bendi ng
stiffnesses of greater- than 500.0 grans have been found acceptable. As an

~element increases,in flexure-resistance, it generally maintains its shape
better, but it dICH§eTRSIHPNGE h@EortBs rRiementncdhi byt alhlee Girdulancr Berses

wearing awar enedrocddurécaks RapldiRgd ShélblvNamhen! Sachelt&rdtitaert %r?hstfﬁ)%tlde ch
e

procedur e bei ng CSnor SRV " alRFEPAF LS thROF PEIRtIpR of
~circul ar bend prdtguipls pRowdsbentiestatcesisa whulet.i - di recti onal def ormation of

a material. in which one face of a 20 speci nen becones. concave and the
ot her facg becones c The circul ar bend procedure gives a force val ue

Vex.
related td flexure- ?B;g%rtaﬁ%'e,th%iﬂﬁWF’&héBdﬁsyaaVE{largi'P@f'%_Qahn rmeeasured al |
directions. APPARATUféak Bénding apiffricdlsusf MRCRISAIaboliOr 1dohe §HdrtdLARREND
PROCEDURE is a nogligfd irgul a iffness Tester, havipg the.
foll owi ng parts: - Ty\oéégggt hﬁ%lol ?gﬁgﬁqéﬁéelewﬁ?'}}t e_2°pl é?sf of mPefhi dfndine
102.0 x 102.0 x 6GHEness| of @seates, thare abaut RG0. B@rams 1 nd5 must | prieeérably -
di ameter orifice gradterhengit hebubaydgNd Gramds.’SpEbéddiREL ia Qrifice.
The lap %dge of deach ori figc%qsﬂ%oul d bgrat a Agbdg%ﬁegin&eemhggégdgéth of
4.75 m | 1 ¥%et ers S K9 HRET 'MEERF TIREPRERCIED 9reater AthANUNYSr O hgvamg an
overal | 1ength ofhayg. 2beem | Fouret eragceptabicanet &% i GelRfeni | lindrbess, i@ bal |
nose having a radidigirefredigdndd | ki .. needl e poi nt__extendj ng 0.88
millimeter therefrom5 havi n%fga' ('){ %E%F%f)?%t'@a'%as'gs P%Ffé?’eﬁl&a‘[ndgﬁt dgl nt
havi ng a radius &f3° [988€r3!lyafPegomes moreypingpmfariieble pdnchgecrdasen gvearimg ed
concentric with tawareméssice and having equal clearance on all sides. Note
that the needle-point is nerely to prevent |ateral ' -

15 Peak bending stiffness is determined by a test which is
modeled after the ASTM D 4032-82 CIRCULAR BEND PROCEDURE,
- the procedure being considerably modified and performed as
follows. The circular bend procedure is a simultaneoﬁs
multi-directional deformation of a material in which one face of a

20 specimen becomes concave and the other face becomes convex.
The circular bend procedure gives a force value related to
flexure-resistance, simultaneously é\}eraging stiffness in all
directions.

APPARATUS:

25 . _The apparatus necessary for the CIRCULAR BEND
PROCEDURE is a modified Circular Bend Stiffness
Tester, having the following parts:

Two .smooth-poli.shed steel 'plate platforms which
are 102.0 x 102.0 x 6.35 millimeters, one having

30 _ _ an 18.75 millimeter diameter orifice and the other
having a 31.75 millimeter diameter orifice. The lap
edge of each orifice should be at a 45 degree z;ngle
to a depth of 4.75 millimeters.
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10 novenent of the test specinmen during testing. Therefore, if the

needl e-point significantly adversely affects the test specinen (.for

exanpl e, punctures an inflatable structure)g then the needle-point should
not ~.be used. The bottom of 15 the plunger should be set well above the top-
of the orifice plate. Fromthis position, the dowward stroke of the .
_ball nose is to the exactA bmrig}m oﬁabh@ pbAt eovairbfii Clengt‘}qufcenrflﬁasgre”ﬂ\t
gauge, and nore specific SistLan | \ ssiop_ | oad ce
The load cell has a Ioagll Ir'ﬁ"negté rom "(‘)?Jer f&ga%ﬁ'{“ﬁ%ﬁ@oa Balr'ams. An
-actuator, and nore speci fiogal hgvinge 4 nsAdien otVbZJIéV Mui) limet@fs haavd ng an _
inverted conpression 25 degaf-p6ink- elhenélﬂgt reRslltd rhétepagﬁ %ﬁ& e Instron
Engi neeri ng Corporation, Canton, MssachuSetts. NUVBER AN Tf’ PARATI ON OF
SPECI MENS In.order to pethr’&rfﬂ h8- ﬁd‘EHH‘ﬂﬁtS"f‘b‘?set Hianategtandaa Pgotexpl ai ned
bel ow, five representati\haviisos bextfiuar 61 ab§z§ tr-aarne OI’JGCﬁx$I$|aII’e.’_Ver Fragn each -
absorbent article, the d m)ved art.l.cles where
the deformation el enent %Ié\gﬁé}l beﬂgﬁbm&? tegn o< {|CI’I fh tp‘ﬁ tﬁ Flier

expl ai ned, each constitu@hf bayingse@ualdclperanceserdils sjstesat d¥gte Hatf easi bl e, -
and al so, the el enent J-the -rteeai‘@gbﬂ'\tbenst eflepllyast® Wil ént Fle@pfne of the
five TH. S SHEET HAS BEEN REPL el errents to be tested, some nunber
"y of 3795 x 37.5 .mi || IMYERE 8 MecttinSPErimetyt dUTiNgakestBst i on of
the elenent neets the pé’rfwrretoeles ofifthmetesbedltehamnthesngﬁuammyas a

whol e satisfies the test o] r fer speci nens
shoul d be tested from eggﬁggf qe}yrreén?ec%e%gwqg? R %émstrﬂ# E‘ufga ‘B'er’mst

rigid portion of the el ePCt4mesul a”be"tféaéf"é'ﬁ shiustarelb| ythen téb? speci men
is cut froma portion of reb@le-pbideBhovfi @t NBE @s&PNV PhelUBYRoR of
configur§gion, as -

the plunger should be set well above the top of

the orifice plate. From this position, the

downward stroke ‘of the ball nose is to the exact
bottom of the plate orifice.

A force-measurement gauge, and more specifically

20 . an Instron inverted compression load cell. The
load cell has a load 'range from about 0.0 to about
2000.0 grams.

An actuator, and more specifically the Instron
Model No. 1122 having an inverted compression

25 load cell. The Instron 1122 is made by the
Instron Engineering Corporation, Canton,
Massachusetts. |

NUMBER AND PREPARATION OF SPECIMENS

In order to perform the procedure -fo-r this test, as
30 : explained below, five representative absorbent articles
are necessary. From. each absorbent af‘ticle, the
element to be tested is removed. In articles where the
deformation element 20 is a combination of materials, as

earlier explained, each constituent part should be
tested - separately, if feasible, and also, the element

L —————————— should be tested as a whole. From one of the five
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10 | ater described. There may be portions of the elenments .which are not

37.5 x 37.5 mllimeters. In such a case, the |argest avail abl e speci nen of
the el ement should be tested. The test- spci nens shoul d not be fol ded or
bent. by the test person and the handling of specinens 15 nust be kept to a

m ni mum and to the ques to .avoid affecting flexural-resistance-
_properties. From the®'FBERS tRRE Artigdel sOmentnymben BYlaf Blusbar 376" of 37.5

x 37.5 millineter spitidmewnstdsdespdcandng @ré NRutsPagi mMNPoFtbn fdrOfRe the first
ve "Y"

elenent are cut. Th t rson 20 shoul a ' nunber of sets of
-five identical spegié?rr\g%gé 'h%ééE PATIREtSF v cBUutS f Histy hEhen ROSLAR BEND

PROCEDURE is as fol§'ement Tafe 3pebbicersstiafiesconeli tdsonedT hyrelfeayi ng 25 them
in a roomwhich is ZHumdlC and o0 qi#flreRl akpdGmeNMLRILIY Q" L}%%%e“ od of

two hours. It has bgfen recogni zed that -speci nmens having an Hpressed
optical caliper of 6'38 fFDi ftamend: or CoFriplyr. tthad structraibh mestin the
18.75 millimeter testigil atmroiohfi ot and 30leheat ebyhdliiye p&adiedgy Which are

nmore related to the pSheSiyiEn'.s ssion. resistance rather than the
speci men's flexure-resi E’tqgri:g'e.a 'f‘%t}g%%ﬁég? n’énguﬁjmnhg’ Paftieth @b nikteessed

optical caliper of €'&meRs whight BAs o conyexatupwaridowbdfiperatimt,ecisusi ng t he

test plate having thete?Sdesdrib&s. Ofrhdte mmaymidel bIRGG S of L CIENERLP! ate 1S
used, - the test procehc%%e and ca4r7c | atj ons remain the sane an 1:the
pt'e

-preferred flexure-resrst&ncdst i vy PiUBRtesso Inr el @ c#re.same. The

tester plate is |evehedlarghst lavaHadeSkHCImERSoBEER dlemdn2@hoRiduR@er speed

is set at 50.0 centi@B{eRfS Afle TeOUtE R full rok(tra | e ({1 A speci nen
is centered on the orifjce pl a??ornﬁepbeﬁgwst ﬁéehob'l%una% bseugﬂF efat°"t he body
facing surface 16 ofP¥Meb¥ptis fest ipgrsqiang the handhiger o6 spedinteme bot t om
surface 157 of the specitmes kepf aoi Bgmtrhﬁhump'aﬂhf%_n?heTgé%éangC.Q\%_&]E Zero 1s
checked and adj ust e%’ffec't!n_gn%Fe?c%sr%[%ési-ls_paenc%l %rr] gértEeSs.aCErozrir;[ The fo(L):lrJ'ChI ng the
remaining elements, an equal number "Y" of 37.5 x 37.5
millimeter specimens identical to the specimens cut from
| the first element are cut. Thus, the -test person
20 - should have "Y" number of sets of five identical

specimens,

PROCEDURE

The procedure for the CIRCULAR BEND PROCEDURE is

'as follows. The specimens are conditioned by leaving

25 them in a room which is 21 * 1°C and 50 * 2% relative
humidity for a'per_iod of two hours. It has been

recognized that specimens having an uncompressed

optical caliper of 6.35 millimeters or greater tend to

bunch up in the 18.75 millimeter test plate orifice and

30 . thereby give readings which are more related to the
specimen's compression resistance rather than ° the

specimen's flexure-resistance. Thus, specimens having

an uncompressed optical caliper of 6.35 millimeters or

. greater should be tested using the test plate having the

35 orifice of 31.75 millimeters. Whichever plate is Qsed,
the test procedure and_' calculations remain'the same and

the ‘preferred flexure-resistances previously given also

remain the same. " The tester plate is leveled. The
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speci men during the testing should be avoi ded. The maxi num force reading
to-the nearest gramis recorded. 10 The above steps are repeated until all
five of the specinmens have been tested. CARZGULATI ON The peak bendi ng
stiffness for each specinen is the maximum force reading for that

speci nen. Renenber 15 that "Y" nunber of sets of five identical specinens

were | cut. Each set dHuPgge sPgetiscatt apali feirntimeders; pef dpinuihderhe five

val ues received are avuer ageske Thingtht heA tspekinier Sien ceAvérlas oan taeer age
val ue for each of the .-.Y" n.of the 20

. e tested. Renepber, if_.a orti
-el enent satisfies thiosr'ft-'ceestpﬁa{fﬁéﬂ ?ﬁ@welteﬁeﬁ l,m%eras%"b%ai)sﬁ}ei g’f’f’@s t he

test. Therefore, the fetiwgusurfasei bt aficthef gpecimepaist faqiharthg dhuigened

element is the great sy Qhe tfs6n ANGEA07PSRKNORELIRRNSIT EIpssS®e. [ n the
preferred enbodi nent of the sapitary napkin 10 shown 25 in Fi gures 1 .

iy, . .
through 5, the defor RiBtf8RMel ehhitindisaty 7659 tisoRRerFRedyaRd t3fitStede body
facing surface 16 of ifheectetaryrnt iTove elwngert is 24¢tustedd] dbathirig theke second

maj or surface 44 of Ul gROTRGlhg FAL Credling Lrblfy RILTRIEG emgdi ment,
the deformation el enent i S substantrally I'Tquid i nperneabl e and serves
as the liquid 30 i npehrdeimye fongekrersing tohéhe nieRrestyarampls megordethe

deformati oo el ement PRe UBE®Fd A¥&epd HREOIrepOitledOrumfi e faasogfoeyde core 40
so that exudates which are absorbed by and contained "within the

absorbent core 40 ar PSRN AYS 17S5M S51tfF ng adj acent garnents and
li.-nens. In the preferred enbodi nent, the deformation el enent 35 20 has

| ength and wi dth @jpepsiagngngenerally Iarger than the absorbent core 40 so
that the deformat(lgon el enent 20 extends beyond the core side edges 41 and
the core end edges 42 to the TH S SHEET HAS BEEN REPLACED 21 | ongi t udi nal

si de edges 11 -and theTradpesigeseddingr esitaedssVaby, esth spBeimeaniid agne napkin
10 where it is associ ated vm't‘h the to shﬁgt' é‘%’t In a gref red .enbodi nent ,
the topsheet 45 and tR&'"4E} ol%hhY i ORI nit aPReHBEY « s RTEHRY each

ot her neat> and 5 al onthathtY'bewimitesr ¢f $6tsobf tfine dderiticat yppaciplens wer® I n a
preferred embodi ment, cghe £gam sle®/N¥ivR0 i§&5tidal specimens are tested
and the five values received are averaged. Thus, the
test person now has an average value for each of the
"Y" sets tested. Remember, if any portion of the
20 element satisfies this test, then the element as a whole
satisfies the test. Therefore, the flexure-resistance for
a particularly designed element is the greatest of these
average peak bending stiffnesses.

In the preferred embodiment of the sanitary napkin 10 shown
25 in Figures 1 through 5, the deformation element 20 is positioned
such that the body facing surface 16 of the deformation element
20 is adjacent to the second major surface 44 of the absorbent
| core. 40. In the preferred embodiment, the deformation element 20
is substantially liquid imbermeable and serves as .th_e liquid
30 . impermeable backing of the sanitary napkin 10. The deformation.
element 20 underlays a major portion of the absorbent core 40 so |
that exudates which are absorbed by and contained within the
absorbent core 40 are’ prevented from soiling adjacent garments
and linens. In the preferred embodiment, the deformation element
35 ~ 20 has length and width dimensions generally larger than the

absorbent core 40 so that the deformation element 20 extends

beyond the core side edges 41 and the core end edges 42 to the
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cl ased-cel | construction on its body facing surface 16 so that, it is

non- absor bent. However, the foam el enment 20 nay be of an open-cell
construction on its body faci ng surface 16 sa that it is 10 absorbent.
However, when the foam elenent 20.is used as the |I|iquid inperneable

backi ng of the sanltary -napkin 10, the elenent 20 should be substantially
.liquid inmper neam%ng'hv%-h@f &ide edges ot randothe leedeedge20 1 2f rTebﬁeamh} aroy

napkin 10 shown thé'l §3rgwdss nbpklh ot wReres iSh s'oE'naE CQLW 5 ”1
30 Pese i ”20 5

15 In the referr odi nent, the el enent

-centi rreterg g roro a%o&reffrﬁe‘éemm’é?%t'an@ea t°@éhe¢tal LY andfdhm
cal i per of about dgfot)*nmtidn netéreerst, 20X aept hé@ﬂ’-s_&f’lleq td e@géﬁelomg}ggfegfg,rg?%?B
and 23C whi ch ha | a . mllineter n a

embodi nent, the ég‘r@rﬁrﬁ%l%ﬁ rgetrell E%trftt@eog?stméaré' PFB& Oneans 23 for

I nduci ng the deformation elenment 20 to bend in a preconcelved way into a

preconcei ved geomet hC &£ O0pFdfgtredd | é}ﬂb&ﬁ]ﬁ,@n'& hetﬁé'infotaﬁ‘l’ ye,%§$2n5¢2 :asnﬁnb o

bjected to la essi ve forces en worn
3? Jpg(s:s?bl e erfooreS%rre‘gteﬁ[sm ?,S"KCEPBf%'? r'étj%PPé(xtﬁCétgréaﬁgaczy%trse QBttlhesre _
fl exur e hi nges 28Aan- xRropdt.23GIcvever, i nhEi @theSeIGméﬁf oughmay. bé\ Plrf ?gH
hi nge " ni L1 at es ogle QidIRichABGHc BN LRPFE o] rBRSCRNTELVSY geg

t dE s
S. Xxure hjinge creates eren Eé r oS
tC(hgf \I/vlggt h}lblo?nt he® %?" ti o’h°“9'e‘f°é'newﬂ“920th¢h@aa\| #feeteemceo iin beetﬂ aseshst ance

can be created byiqa®d gaDEEMéatﬂer&G@ﬁéldﬂJtﬁé &3anitdry h?ap‘i'n#”ﬁ”t tr?eogﬂeﬁ.e Y
pre-set folds, %chon engeptt%tn ans § Jdcl)ray or;s or fairly abrup
changes in el evation, & UH'd, impeneableat ed by changes in

bend-resi stance across the wi dt h of the el enent 20 due to changes in

c e action y
The. combi nat | on of i ?ﬁ?'ﬁﬁa@g‘?.’ ais? mbe 3 e SPRSYY Hafin .0

wherein the mat ePTAre Wavdoursss &r Ehfiough éxisr shpwsi i aﬁmefses Bnthropgef &rr ed
enbodi nedd, the fnhekhe epréfencges éﬁ%d.aa& anthe23emdrduee hhe delfdy. g’mt PN

ggﬁﬁghrgﬁl gﬁvﬁhg%ﬁéﬁe naE%<r Aﬁ%@l 3 Wor n%Akang %§’8H€e§%3\ég\ﬁ?’ae%ﬁf pRdirati on
of the el enent 28¢ReHWs Ut"l‘t@”"aﬁ%'d)@?femﬂ' Pt 200 anitlinidterd,opsbastt fatb the al so
have a convex ufeRufe asinbegurzt,i @38 aRd 990SAANANHaYe §N&IRAAYFULLAEE 13
Of_ 1.25 millimeters. In a preferred embodiment, the deformation
20 element 20 has a flexure means 23 for inducing the deformation
' element 20 to bend in a preconceived way into a preconceived
geometric conftguratlon when the sanitary napkin 10 is subjected

to lateral compressive forces 100 when worn. There are a number

of possible flexure mearts 23. A preferred flexure means 23 are

25 the flexure hinges 23A, 23B and 23C shown in Flgures 6 through
8. A flexure " hinge initiates deformational development of
preconceived geometric configurations. A' flexure hinge creates

different bend-resistances across the width of the deformation

element 20. The difference in bend-resistance can be created by

30 geometric discontinuities in the element 20 as by pre-set foids,
scoring, indentations, perforations, or fairly abrupt changes in

elevation. The difference can also be created by changes in
bend-resistance across the width of the element 20 due to changes

in material properties of the element 20 as by localized compaction

35 or by the combination of different materials across the width of
+he element 20, wherein the materials have different
flexure-resistances. In a preferred embodiment, the flexure

———  __...__, hjnges 23A, 238B ‘and 23C induce the deformation ‘element to have
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5 the napkin 10 has a convex upward configuration when the napkin 10 is
worn. The preferred enbodi ment of the element 20 shown in Figures 6
through 8 has a li.near central hinge 23A, aipair of curvilinear thigh

hi nges 23B, and a pair of curvilinear 10 protuberance hinges 23C, all of
whi ch are of the geonetric discontinuous type and all of which have been.
.t her nonol ded i nt® CNNEXcrRNRi c20figpratiee atiereteerenapksi de@ edgerdl, THe

el ement 20 sl opesvexwaugwasnd cdﬁ“@%éd&nt Qff QBQ‘ Vidkhent’ 2 a}{i%ﬂ:, ba es 74
Wwal

whi ch are. adjac he quryili | hi nges 238 T
-conpri se that por ?@}IO%QB# N ?‘eﬁ@ t @33@ héot flsghhave ngeSOfB@B and
the el enment si devRWaed @nfighiretieal | chchmaa@mtlypudaadeyf mjrmesugf@pe 73.

Fi & and 7 iHd wsbk that 5t h ext nerally
I Io%;lrteﬁdl nal |y aﬂﬂljcu?v?t ??I\A'/i}r%d &f‘gr%&t hgnae{ueggﬁﬁgagﬁ'on %f 88PKIE 1 o

approxi mate the Y&fUPFe 20 of a wearer's thighs. In ot her words, t he
t hi gh hinges 23B are arcuate, wherein the m'dpoi nt of the arc is the

greatest distance fﬁ-g@ y}g (&l ggenetmbsolcfne]sﬁtd ﬁ e thi h hi nges 23B

have a general Iy " U & EFos SR e'eﬁ’eﬁg Pe s@ownaginacent
to the |ongitudi NEUras d‘boﬁhﬁPUGh Bhbas hd ghnéarngeastraBBnage 28A | he pair of

curvilinear. produhenaégre Rhid@es rz,s&é/\,hlng seﬂy@ tp %%LJ nget he he Vplerl nmet er
of the J tuberanc el emens. 20 as shown I n uresc - 7.

0 e _
The prot tber ance® ™ HS@ra”ﬁCnHF‘Ee%r ¢35t e 2!'\ufbr avhich harer epothe @éormdteucar cis
the greatest di stﬂlaqwetlrﬁwm tthpe arahgilt wdi WRIchakawe %enThQero%lH%%r e

hinges 23C are f@emefmAt! #§.0 ngm %aecgg emzegtaﬁdg'-r% U|3§j‘s tgﬁog\ﬁmpﬁt ﬁogure

t her nonol di ng forrratlon of "the p rance 7
8, the prot ubet'aPee IAVATES aZ‘S’Cd&r”@WtahéSr@sdd)rtm ofalts frai hhymgblbu@és ceange

in el evati on acrwisight heeebeﬁeeht 28 e PWlinedr Ftrg?)ﬁehgn efs %?B he
upvvar )

t ub hi nt 2Q curvilinear
ﬂlg ijl ﬁregspcgen!tr f’%nl fig e%,b\se ?HE% PPEYRR B the e@en éPa‘PRfé’e?tl thehthigh

pr ot uber ance 71 higggs olﬂBd@d'dt theraememt sidhd eldgei iate sREBNA(s thengrsiyred

bendi ng def or mat I a art i cul r ot berance
'7(1a plregl sposes dm&lnﬁggﬁggg%t o&tbe ﬁg in g 5}’ #HQP% ﬁge t}g &m ng

TH S SHEET HAS é%E‘N‘{ 'P&?’L&éﬁmﬁwdsE?m&r@é*vmngftuumalm enentur2e vaaIrdhave a
convex upward from the element side edges 31 so as to approximate the curvature

20 of a wearer's thighs. In other words, the thigh hinges 23B are
arcuate wherein the midpoint of the arc is the greatest distance

from the element side edges 31. The thigh hinges 23B have a
generally "y" s-haped cross-section as shown in Figure 8.
Adjacent to the longitudinal midpoint of the thigh hinges 23B are

25 the curvilinear protuberance hinges 23C ‘which serve to define the
perimeter of the protuberance 71 of the element 20 és shown in

Figures 6 and - 7. The protuberance hinges 23C are arcuate

wherein the midpoint of the arc is the greatest .distance from the
longitudinal axis 90. The protuberance hinges 23C are formed

30 into the element 20 as a result of the thermomoldmg formatlon of
the protuberance 71. Thus, as shown in Figure 8, the
protuberance hinges 23C are the result of a fairly abrupt change

in elevation across the element: 20. As shown in Figure 8, from

- the protuberance hinges 23C the element 20 curvilinearly slopes

35 upward to the linear central hinge 23A, thus forming a
protuberance 71.  The protuberance 71 is provided to promote

and initiate some of the desired bending deformations of the

—etlement 20 and, in particular, the protuberan’ce 71 predisposes

the element 20 to bend in such a way that the body facing
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configuration when the napkin 10 is subjected to lateral conpressive
forces 100 when worn, as wll be later explained. O course, the

- protuberance 71 neéd not be provided and, ip3fact, 5 the element 20 can be
pl anar or downwardly cup shaped. However, such configurations m ght
"require a nore conplex design that mght require nore conpressive force
.and nore nechaniscafacact iién ofn tHedeélem@encr Qat avil Chh”WseXa URvAVEx upward

configuration. Vi t e r ot ub rance 71
and thereby givi %gﬁ{'ﬁgyﬁﬁéfp f%b:"?ﬂ tggrfaéc%emé] ](2)(? \z\% he'eY Q&%ﬁ F oa(irmre
particul arly thatcoperesine cfPfQ%e‘ ayhert wormg asuwilhde memxolame;d of

super i nposed 0Ve|’cobh§e prtﬁ& U&%’t@ﬁ@ﬁanczlﬂ and¥lde nh P I e G roQ MR anga,rnd fact,
configuration, Bﬁ need onl é‘jmal ntain a convex upward

configuration wh e"l%"tna ki 7270 B& BIEBPECOEd AV MHaTdyul cMBmpthaesrye
forces 100, when qucawe,r I Bucbntdoasiguratioan elighenreqbire hat :inSrepI adiﬁgslesar

- downwar dl y cupp%@s%{ip%t"‘hﬁi egpmeb%ﬂ-eburb%r%sswﬁfﬁsregﬂ QNVEE orce and MoLe

configuration when her'ei n mai nt ai n I'ncl
enbodi nent s wher &195heRK3boBEtioRci g s@rdefce t26 efeathe 20 ednvexnt UP®ardt aj ns

the same convex WpWeigtrEQsH | gurmhgon ByJ‘lanrbsI‘«udsrhjﬂld tRE T Qliediéhtt hgo apRpiH cation
of lateral conpr essi Ve farc erein the

body facity surface li%era%%unegng t(ﬂeff%?fe‘m' nc,goﬁgﬁi%wé?‘ﬂ"%oﬂfm@ﬁﬁ A8 i%n

than it had .pridhe eement hplancatmiare ebrticulerlyl tbanporsionyef f trec ®8d$00
when wor n. 25 I N ragidigt 's@?fac‘éeQQQWhZérngist Q@?eﬁmggpéoecéveqf 6EerPJt8§§mnce :

inventionis to ut t he body surface I nInt
contact with. thd ' 'exPePR&TiOENEH acRRV &Y ‘fﬂ’l‘éaﬂdatﬁ%!f'ﬂa‘jréF'a” whee vidementt R
. protuberance 71 Gieeds dhig el 20 @ﬂdexcmmquer&ohynghhenormameﬂ J{@se some

pre-forned el evat] i O R intimage c ct seen
in Figur egs 6 and 7 kt'ﬁ]elge%t Pgﬁ eE; gg‘ﬁré 8ﬁ'8§e‘?56ﬁ§| hﬁﬁ?%a\tq% é’IhSHg t he
| ongi t udi nal axi IO, ofn tqqetra@ketweran 2@"‘r¢ear20y thatons qﬂenencbredgenﬂﬁrdlfy the

el ement 20 to the BersHa qdquee,;sz esNeWR 1395 Fhaur I
hi nge 23A has acgg%r alsi Iibl nverted ' EﬁﬁShﬁPsY;; grg%%'lggéslegt ?OSHLQQ Q%Waré

previ ous descri ptiBN94atinR WHAD { ¥PY M na hgRein - pahe i etMar Myintpia”
def ormati on eI eantIUZi@s tasodieentsli wieatetl the bbay Elcem@ndurdadd 16abf reget "

confi gur a% the body %‘t’ 20P&Qind Qﬁesg%,\é acroyweQaQFer& on%:gwrapbn {rféeqSt a

portion o aci ng surrace of the defornmation enent
have a convex upddPripg & YMEEPPHAS Y lateral compressive forces 100 when

worn and embodiments wherein the body facing surface 16
assumes a different convex upward configuration than it had .prior
to the application of lateral comb_ressive_ forces 100 when worn.
25 In addition, recognizing that an object of the present invention is
to put the body surface 13 of the napkin 10 in intimate coﬁfact
with the external surfaces of the labia majora when‘ worn,  the
protuberance 71 gives the element 20 and, cor;sequently the
napkin 10, some pre-formed elevation to aid in providing such
30 intimate contact. As seen in Figures 6 and 7, the central hinge
23A extends longitudinally along the Iongitddinal axis 90 of the
element 20 nearly from one end edge 32 of the element 20 to the
other end edge 32. As shown in Figure 8, the central hmge 23A

has a generally inverted "U" shaped cross-section.

35 The previous description of the sanitary napkin 10, and
particularly the deformation element 20, has been directed to the

element's 20 "at rest" configuration. However, when the sanitary

napkin 10 is worn, at least a portion of the body facing surface

16 of the deformation element 20 must have a convex upward
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The napkln may

REPLACED 24 configuration. As used herein, the term "convex upward
configuration" includes enbodi nrents wherein at |east a portion of the body
faci ng surface 16 of the defornmation el erreniu 20 has a convex shape. 5 The
presence of a "convex upward configuration" is determned as follows, the
fol | owi ng expl anation being given. with reference to Figures 9 through-

11, First, two pfenfieyratRO0 hAvi ngseal r heiteis, ofthaboterm?6"conviekl | UBWEFS ar e

posi ti oned syr‘r‘r’rgg,{ﬂ@@}al%nacr&qugg ol %me'% %F"e?‘ﬁ[‘t hetetd e%?%"(rj 0|n_r|1_'rﬁgof

the 10 faces of the plungers 200 are a out net er

-curvature of thethf LPr?Q’é{ agipo syrfaseehticdl the fffpunatien celement QOr hasuae of

the thighs of a tepredsenapél ve nunber of wonen. The 25.4 mllineters
di stance is intended to -approximate the distance between the thighs of a
represent ative nunber of wonen, 15 when. standing. A.top view of two
proper | yposi ti oned |E5Ih@nger<ssenzeo ¢ofs shotwenivexFi gpward 0. comfigupatisrger ss 200
have a face 205 d@@rﬁr'i“ed)fasamwwéltﬂe n?ollt t%&élan%tllaﬁ ?mgl ép 420 ;havi ng

a wdth of about 5 | I'i meters and nes m IWl ters.
Wth the body suff §E%"°f3 t(S’f A ERpki ﬁh'i%'gBe test@d‘SFacFWg arzerandod he
garnment surface haviob t he ragiksn bficiabgutiows, 2 t heillim@Rké N dre PhEGEEn&St ween
t he plungers 200 t a n 10 gene aII has when wor n.

S0 TeaR RE oo rebilCeacht B 30, HRUCER aiapiine & dheC i s

"in use" Whape fssspef. dé?ePrﬁWB@dSt MG agh abiowpl 25 .9 muarnetmseapattl onthe)f
femal'es 25 weari agrddi@r&agKi the |6|uhB€rsShﬁJlée résnﬂgﬁd%tﬁi"gtdm&ﬁnattgr QoRgn
a

vi sual observati on. aﬁﬁ I ea t one feasihle alternative th avai lable is
Magnet i c Resonante’ ?n‘b (1 thilieg iRt P reRiESBRtAtE inumResr of wemanes
wear i ng sanitaryThapRins wihlliotetéey edishaae Sat ungnaddwitbh a@&lplaeiuaiat@l kndrave
been used to gi vg;A&G BLEwetth {RD! ﬁwté]ﬁsn%fq rggrees%n?ﬁreveanﬁgﬁ%{e}‘ar gkl n has

when worn,  As soon as the sanitar | S proper BeT ween

" the pl ur]iaers 20heq - ¢tagding, dﬁﬁg}OBtheHe of oWt a?rf‘ypwdpkpﬂSltlsnﬁQdelungEhe cast

mol ding is for the gsr He&en Ofn ﬁaﬁb raend.| yTher BRAIJaGs Hde halapPki Shc'e 265" S
oy

"in " fi t hat_ .t be 35 f h t
ot il @ can ae it BahE s BB lePey o BPEiaR e e Gy .

the material tha®fiabouted Owimillimeperseandt @ thitknesheofabbouhdno miiansterd WO
materials that h@aw® the body surface 13 of the napkin to be tested facing up
20 and the garment surface 14 of the napkin facing down, the .

napkin is placed between the plungers 200 in the shape that the

napkin 10 generally has when worn. The napkin may have to be

manipulated into its "in use" shape. Often, this "in use" shape

can be determined through simple visual observations of females

25 wearing the napkin. [If the shape is not determinEbIe through

visual observation, at least one feasible alternative that is

available is Magnetic ‘Resonance Imaging (MRI). Magnetic

resonance iméges of females wearing sanitary napkins which have

been saturated with mineral oil have been used to give accurate

30 depictions of the shape a sanitary napkin has when worn. As
soon as the sanitary napkin is properly 'positioned between the
plungers 200, a cast molding of the sanitary napkin is made.
The cast molding is for the purpose of permanently "freezing" the
_ napkin in this "in use" configuration so that the ﬁapkin can be
35 further studied. The cast mold can be made from a number of
different materials. Preferably, the material that is used will

penetrate into the absorbent means. Two materials that have

deen found suitable are a hard-casting material which is marketed

1s  EnviroTex 1 to 1 Polymer Coating by Environmental
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peen found suitable are a hard-casting material which is narketed 1Is
EnviroTex 1 to 1 Polyner Coating by Environnmental TH S SHEET HAS BEEN
REPLACED 25 Technol ogy, Inc. of Fields Langjng, California and-a
soft-casting material which is a m xture of 46% Vei sam d 125 resin which
is marketed by the Henkel Corporation of Mnneapolis, Mnnesota, ~31% EPON
.812 hardener whiTéchmrelagyr,kéted afy Fiéddsarlandiegy) pmamrrﬁa ldrd taedofafcabhiricpr d,

Connecticut and 23%.1, 1w,'l"c];r I %hgo le{ngn& Lgﬁl'gi ’V}‘?Jam.thzscar%t inn ;\erl al

can be poured directly In cont gur af:l off is
-susceptible to STRketed ebY t'?‘brHE&'&ﬁpIC@"PBGﬁﬂOFbrOfC&bp@%ﬁ@h’&ped‘)nnﬁotmot a
thin sheet of &gnEROM fsmzl h&fdere® Whmedsaﬁmﬁméiean UPKISFori EJipRkhD SO
as to 1050reate a rte%el \{,er g dth casti n rh@i f q,l rptlnumJ ol |
recei ver >can t her &% A" Hfterdys ‘H‘”e§ﬁ'ﬁ nhpkd n TiNFRIRREethang i ng
material . Eitherthieryer. th@hea;;tlasnnghMtelrlan:aharhiel plobiyed rdiradthy | inrtoi theuse
shape. After th | iy 1 @Menh . a

S enéaélt' ﬁgﬂ{p i tal I nal '}H{,EP&{ lﬂfgtL %?'Eﬁhg napki n.

cf 0ss- secti ons can be cuf “al ong The on it U
Fromthese | aterf8r erx¥eBlesebpaborfy, cappe séhaPQSb)n d&ft o rﬁa thivet shaett

napki n has a Coradebmnuhﬁ)wafldcarﬁ%f pg:uéatar@unayamrmemm h@@(.hou,cw 2ie)
t est, ggrence be| direct ed Cr0ss-s

i on
of the naPkin 10crea vﬁ1 l‘er?el'i‘fegrurffi\”' &nevﬁ?ﬁsténq o'BRﬁeﬁ&"dl rﬁb g 13ugynym . fit
. Cross-section, feced@rt panr ethiep hepbillad ®n ashdo baddmergacthey repkirade JUGeof

the el enent 20 ddidinghasatapiat! eventth@rn Qfayat uk@aﬁép;ahoeho@u& gudskéﬂﬁ]
above either outer perlneter of aci ng surface e body

faci ng surface 164N l"ﬁe"é'l‘@ﬁeﬁf‘a% hﬁt%/f éBﬁv‘é@?tiﬁ‘ﬁvv&‘PEF”?fohP? giftatd®h. |f
‘there is such a manbér, of hiaterai niroiss-geceibas addry bd5cutablongastie a&wltu&nel

mllinet HE abov,%ngm Qq,rth%u;‘gﬁk?ﬁr [ HP‘;”? thgfe tl?teralbog&étsl g%lt%ﬁasurface 16. |If

there i s no such eral cross pﬁrﬁrbure
11, then, start |tTf1?(j1 f.d@mrvmee | whethent ethqemapkirer heb the doodyxf aepwgrd

surface 16 of th@rlfmambn %C} qumhggtﬁ@ hhﬁ,v.r. @hiesttheef@%eef ey

surface 16 is 30, scanne 0. bet ween a downvar d
sl ope and an up%ﬁ?ﬁteg gopép‘f*sc?%uﬁ‘aquf ?altﬁé?n' Cf%ssas‘?cltﬁoé‘t °f)c}f‘ﬁt“"‘§1 ig| b(hg t he
body facing surfstwevrléntiiguine Ti.ghWhille tdoingfdieedtiyoat poicnbsSGecthbrn chif has

an el evaghon of gHerkeRSh BOAL o the "EL’%”%E?‘@ RPN 10%r LY lefFhdAN2901 Nt

50, and a second p0|nt 52 alon
that has an elevatlon of at least about 2.5 millimeters above either

outer perimeter of the body facing surface 16, then the body
facing surface 16 of the element 20 has a convex upward
'configuration. | If there is such a point, the point is preferably
25- at least about 5.0 millimeters above either outer perimeter of the
body facing surface 16. |If there is no 'such point, as per the
lateral cross-section shown in Figure 11, then, starting from the
left outer perimeter of the body facing surface 16 of the element
20 and moving to the right, the body facing surface 16 is-
30 scanned until an .inﬂection point 50 between a downward slope and
an upward slope is found. If there is a first point 51 along the
body facing surface 16 to the right' of the inflection peint 50
which has an elevation of at least about. 2.5 millirﬁeters above the
inflection point 50, and a second point 52 along the body facing
35 surface 16 to the right of the first point 51 -which 'hés an
elevation below the first point 51 of at least about 2.5 millimeters,
as per the iateral cross-section shown in Figure 11, then the

body facing surface 16 of the deformation element 20 has a convex

upward configuration. = Preferably, the first point 51 has an

2levation of at least about 5.0 millimeters above the inflection
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| 35 surface 16 to the right of the first point 51 which has an elevation
bel 6w the first point 51 of at |least about 2.5 mllineters, as per the
| at eral cross-section shown in Figure 1 1 ,26hen the body facing surface
16 of the deformation el enment 20 has a convex upward configuration.

Preferably, the first point 51 has an el evation of at |east about 5
.mllinmeters abov8°tHe SPnePdcithensecrnds PSIEP2 RS BRERIeNEbeACED 3% 'eifdr nt
50 and the secondbpei st 05aillaztars Gewatthenfipét aiouﬁteaﬁ B}b@lﬁocﬁ/ (Facing

mllinmeters bel ow figs [ 5 bod cLng sur f ace st have
-at | east one conveiggemgéd;"g {r)rf’?avuer ;"‘t‘ 'c?%gt bu eycczft’(rgrlwﬁavgpw % ‘B é?‘é’gg'Bf‘y, a

portion of the bbgy Cm:r heveS mene. ac@rif@réblw.h@ glogtient oP OtHen badye faeingr al

region 62 of thesuptREENE 29 Yhd | eldR¥Rt 226 OV heURBALQI CPEYibAUBAL hPNheMOT €
preferably, t he portron of the bodé facing surface 16 of e .elenment 2
r

which is di spose§aR&Matd? t WE! cBAYEr 2of CAYEXy P ¥and 697 f'fi?‘é’éatw{\en tNiRre
napkin 10 i s wor prefdrbbhavethe quinrvien wiwahe BOdy ofddiggr alirfane Aﬁ of the

cross-section of &t 6pNahifely Qfsﬁ%%ci et?'ene‘!‘?ﬁo r@ eRE‘ere'o‘?r \?a%én%aw g

enbodi nent of the resen? nvent I on sur ace
a convex upward @6'rffqegt!\r"5ﬁf\ dhej 8apkiovid |'$1 \F‘P@Ur\el“lliaVAnaeﬁ@lm% upwagd

ﬂeform&t '1(8nde| ]garreahfrgurm&n Wi Ir\hl1 &otsbese%mae &f ame aR@?ﬁ@Nel'ynVSFEfé%d
aving a body fac sur f ace a convex u

cont§ Surar o i o deghatatioth elsiaett SMbpg ey ot B AresEnln NG pavinoro,
and parti cuI ar | y at bedy ofetmgmwtmeelﬁermningz& coravex lpsiacdl ton fipperatidessr i bed
ntheir fat reshowhi if-Figlpd HOr MAn erg]nrayr 'Oaéform%?{eélemgﬁf:aﬂdsﬁ%tt he

20 general popul atlon have th s which are too cl ose ,9
not to apply any“iHtigr &he ys@@ﬁpPesg'levé"F%‘rrBe@‘iW'Qrb hayéng napRedy 1f9cifge

worn, thes'at - re%h"rfazenfrlsgus@ttlms fvibge anapkivex LPwand tdbafiguesasm %0
will seldom if e eal i %gd when the napkin 10 of the present

i nvention is berr%’ V(Brw léref the 25 following is a description of
the different anatorry conform ng shapes the deformation el enent 20 assunes

along the element’'s 3@ chomRgth wnssrhears,améar.x ﬁ@pk'aﬂdl%a'r%cgﬁ‘drﬂg wyn
and thereby subj et%t ed to the' lateral ess V%Fﬁorces of the

wearer's thi ghs 9eformaHem eiReite oer'r’ﬁﬁfﬂ gal B desqribedy indhRirn"a 30
illustrated in Frrgut"es(rlethroughwdﬂw)armbn]fﬁgddatmugh 28owéver, because the

20 general population of women have thighs which are too close
together not to apply any laterally compressive forces 100 to the
napkin 10 when worn, the "at rest" configurations of the napkin
10 and the element 20 will seldom, if ever, be realized when the
napkin 10 of the present invention is being worn., Therefore, the

' 25 'following- is a description of the different anatomy conforming
shapes the deformation element 20 assumes along the element's 20
Iength when the sanitary napkin 10 is being worn and thereby
subjected to the lateral compressive forces 100.of the wearer's
thighs., Ih the preferred embodiment of the sanitary napkin 10

30 illustrated in Figures 1 through 13 and 16 through 20, the
absorbent means 39 which is associated with the element 20,
generally flexes in cooperation with' the element 20. More
specifically, the topsheet 45, which is affixed directly to the
element 20 in the periphery 15 of the napkin 10, and the

35 absorbent core 40, which is disposed between the topsheet 45 and
the element 20, generally flex in cooperation with the element 20.

'Thus, in the preferred embodiment, the cross-sectional

configurations of the napkin 10 along the napkin's 10 longitudinal

lengtﬁ, and specifically of the absorbent means 39', which in the
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absor bent nmeans 39 which is associated with the el ement 20, generally

| flexes in cooperation with * the element 20. Mre specifically, the

t opsheet 145, which is affixed directly to the element 20 in the periphery
15 of the napkin 10, and the 35 absorbent core 40, which is di sposed

bet ween the topsheet 45 and thHe el ement 20, generally flex in cooperation
.wi th the el enent Po€ferrathiembadimenie cpmptises atle copeHedte B ,anidNehe 2bsorben

ti | f h 10..al t e napkin’
oo nar | SO0 BAAANS, Bl S S R SRR oGhen 1

| ongi tud| nal

theg TH'S SHEET F!%@eBEENzﬂEPLAbED 2Vhe'pre¢'@?qctwem$bodlthent ceosgiesasnal he

t opsheet 45 and ttbref”@nbmtd@&nbf mr @apRin 9engh&@l dny Hb%r%ekt‘em&{n s§gsect I onal
configurations of, ltlﬂ'ﬁ ik cr %n olt her_ enbodi nent s,

cross-sectional configurati 8§Sosf°c faa n‘é?i?(fl'%“rfé'%ﬁ@ftﬁt‘?&!ﬁmm means 39
may 5 not mmc the cross-sectional configurations of the. elenent 20. As

S Bubj octod o Latpra) aamineria et SZOMETH, Serd by B hIReb [ ShBrmont

is subjected to IatFraI conmpressive forces
20 assumes a gend HF'Y RGRKY 49sis shkjrsded de [itersl vdampreThigeptarteonoof t he

el ement 20 whi chas wbeao woeneathe t b&nﬁudenduagmmetshea vgg.{e%,,peth\gggﬂawe

anterior conmm s t p ssure,. wheh worn

central region 6%#??:%?0?@" &Eéen t he epl”ﬂ?‘? & Hhgielemers 20 nwbighnties of

the pr eséﬁt i nvePRNeRhi stheor pudenrdumeref r aher agéarer - B2takert hans! eiRatio20

shown in Figure d&ncﬁvstei‘@lsaaao%@b%gtetrm J&A%Q&rgl V\A}]l ch is dis osed
Me¥ Y2 wir c NS s

beneat h the wear er t§alanter|or 5 niznssure out the'
di sposed beneat h THEY (EHY " 82 post Beredereomhansuthe. priefentiedt ampkihetmeen

the |ines 81 arginig”iment hefi ithe epedsene ]@%hhbanusomofrhe Pl At b? oy ary

dependi ng upon t [ an t|on|n of the. napki n
10p The gg)rltol on g‘ao?hgﬁe%eni% g@a%iotwenn di ng'gﬁngﬁr cf"ft‘r"b‘?ﬁ fEpBuPLAUtethe ne 81"
on

to the ffont endRigdl32Which hdst r difposedi drer@ath thee peatertn ahtdrisr

el ement 20 ext eninigs Saek var deﬁ@rﬁr{ébQWe tsbewhhéHWG%sB% s%%s&é]ebgr?‘eal% € d edge
32 is the back re (ép. 6% SJr\Io hat . when urn derpants a ‘ﬁ % ont
regi on 61 and the Jack Z851Esn ﬁ°‘8§ SSHEGn iTherAipiance] Betmserhehe dineed8t o

curve upwards (afst %oqm)theW]enelBtleeplpe’serdhecbrendb@dlrmfblkﬁn Ofo t&gh N@ki n 10
shown in depending upon the size of the wearer and the posntlomng of the
20 napkin 10. The portion of the element 20 extending forward from
about the line 81 to the front end edge 32 is the front region 61.
The portion of the element 20 extending backward from about the
line 82 to the back end edge-32 is the back region 63. .Note that
when . underpants are worn, the front region 61 and the back

region 63 shown in Flgure 13 may be forced to curve upwards
(not shown). N

25

When the preferred embodiment of ‘the napkin 10 shown in
Figures 1 through 5, is subjected to lateral compressive forces
100 when worn, the central. region 62 of the element 20 can
-30 assume a number of different Croés-sections ranging from  its )
at-rest configuration shown by cross-section in Figure 9 to the
| in-use configuration shown by cross-section in Figure 16. As
seen in Figure 16, when the preferred sanitary napkin 10 is
subjected to lateral compressive forces 100 when worn, the
35 | element 20 .assumes a generally "W" shaped cross-section in the -

central region 62. As seen in Figure 16, the walls 72 have

1 . -
assut_ned a substantially vertical position. The element side edges

‘31 remain adjacent to the walls 72, but are now displaced to a
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| Figures 1 through 5, is subjected to lateral conpressive forces 100 when

-worn, the central. region 62 of the elenent 20 can 30 assunme a nunber of
different cross-sections ranging fromits g@g-rest configuration shown by
cross-section in Figure 9 to the in-use configuration shown by
cross-section in Figure 16. As seen in Figure 16, when the preferred
.sani tary napkin Pesition abbyecthed wadis| a2 earad iDdorpIHes TipperhestC @ard O . When

worn, the 35 el egRbtertd (e85 SHES e wYV. shaped cross-section in
the central region ¢ eél§seen iﬁrgﬁgug‘gkﬁ%,‘“ ee"\sNa'F'Iném-‘.‘Wzm?l‘é’x}’ée"ta%%rred a

on 62. AS n.
_-substantial ly vef?§ d&Pstp6atse &9 intitatignenedihes bdsesedgesf -thie lwaksreizn are
adj acent to the wdjakent2to thie amighnaungespiaed tie anidhl ﬁin%EEEE'A%g’EEN
REPLACED<28 poOSh}d bove e walls 72_and into the uppernpost part of the
wearer's 5I egs at b%\gagrao?aéhalmerﬂé@t Hera |7Z Eﬂ rﬁerﬂﬁ’mall?ﬁ%n&ﬁ thigh hinges east
cause for irritati®n. theRebyaassyming of substamtislty 7eeraical mdjtagrent Vaeyde

t hi gh hi nges 23Bs7 Hre Fdrnld Bb 3 vide |l gw. the walls 72
" to bend about ths/ez mg%ga ﬁlﬁ@baﬁrgu%ngaé&sygﬁgﬁb?aV¥\@5

t hi gh hi nges :
vertical positioff %&I & tHghahingesr k8- abbbe walteysr ddnarermarticuteehbases
74 of the walls uFefuisiet diffesinhi gkuditegerndBwistNeo \GALLRY Stifite HHR ¢

tal
particul gply usgiddrpl ifEusin tes |l engt hwi se to better utlcrlzethe
total 10 absorbeﬁ%wgglsgéﬁafgg'?{lt%e?ﬁgp |p§<'_'10qu'Fr EFH"E HEet High Ringges?3Bsp to

t he prot uber ancethithgdyropakerapee diegent23L0 the @parseritnd@rstispeanthwart@yrsay ds.

Bet ween the protdbenaseds.hi RweesCihd hgrmrag@eciMgggyggﬁfcﬁ%%v}y{ge

el ement 20 has a¢ uration

vex upwar confi and no
general ly i nverteag?'?q}' Sfépas?ﬁag'gd %H(;nm gus'8PEBH. 29 n haadia i eanvexn wpward
preferred enbodi ¢anfigurstionn iand. mdrgurmartiguldring el ejemBEalRP, indRAted U™
particul asly theshdyeat ¥BRFiGOFStid. N3s rally.inverfed "U shaped
cross-section. |7 Ei[tyhe pr eflgr r eégenbgﬁi ?r%‘%ttﬂ%%t' h('arl ctgﬁvgie{fﬁﬁ%q oemb°d"ge“t
configuration i ssr}b"é‘f‘rér AP 1 Figyfmedpi cahey eleented?bet amdn pahtic@@rly  the
| ongi tudinal si dercedbesarick, whi Chhasn tahi geEPE MBfHyeFi&  SYPPNYLIRUS, WM th
the el ement side.gdges. by Th Iti“raiea'[ ceng al inge 23A is general'ly
synmetrical |y | ocated between tHa® BrEUise &MoQdHs e s thesconkex pwars

| ongi t udi nal centigur@tivn aisd generalyt heyrapetcicllyt hibcstay eketwasar dihe

configurapion. 2onBrtaicat hadbodudedci Ny swiiace id6 @fis t G eLeIEent 20 can
synonymous with the element side edges 31. The linear central
hinge 23A is generally symmetrically 'Iocated. between the
protuberance hinges 23C, along the longitudinal centerline 90 and

-albng the apex of the convex upward configuration.

25 Before the bddy facing surface 16 of the element 20 can
- deform into the shape depicted in Figure 16, the. element's 20 |
upward movement may be impeded if the body surface 13 of the
napkin 10 makes intimate contact with the wearer's pudendal
region, and more specifically the external surfaces of the labia
30 - majora. If such occurs, the element 20, and specifically in a
preferred embodiment the protuberance 71, will deform, and more
particularly in a preferred émbodiment, spread or bulge
outwards. A comparison of Figures 16 and 20 illustrates how in a
preferred embodiment. the protuberance 71 deforms. when the
35 protuberance's 71 upward movement is restricted by the external
surfaces of the pudendal region.

Referring again to Figure 12, it is seen thatv the major

ortion of the front region 61 is generally circular when viewed

THIS SHEET HAS BEEN
P_'_EP_“A'CED




|

. enbodi nent. the protuberance I
-upwar d novenent P8drisstthesetarepynatnhdiregtlyr affected uby dbeslagéral rompuessidel

deforminto the shape depicted in Figure 16, the. element's 20 upward
novénment nay be inpeded if the body surface 13 of the napkin 10 nmakes
intimate’ contact with the wearer's pudendal 9regi on, and nore specifically
t he-.external surfaces of the labia 30 mgjora. If such occurs, the el enent
20, and specifically in a preferred enbodi nent the protuberance 71, will

.deform and norefrqoar abevd athey baalya faceferswedacnbisdi M | fropt epshion bul ge

ds. A LSRG QEndriaflyr ESclfir eiik!i £5 pho | ferred
QU i, EEIDRASRS el el UL P AR L1

eranc

region. Referrinforagai 0t evHitlgUsre bRerield by SRCwdatal st BHgHB] OMHowdeli ON Of

t he front. regi on i s.general ly..circul viewed * TH'S SHEET HAS' BEEN
REPL ACED 29 fré’?nelé'ﬁ \'/‘%‘ ?Ee'sbbry r tﬁ‘f ﬁ3¥&§€€‘f g’c?’e the compressiyat forees dA%61
remai ns gener al | 9f ¢hecwueéanerisethighs and| sn| @oatquerey ongebhe at Sinds somad i s,

‘therefore, not dbp&ehlyy c8hfopmisy sb%ﬁ}ag.ﬁslﬁ?\gﬁg%ggﬁprfg&ﬂi )é@q’iortn i%CS? f%‘?g

whi ch are exerted té1y the wearer™s t - th egion 6
indirectly affect®deRy {hBasAfprederde qrsping cuposhase whenwkher eppking AP ghs
and, in consequeixevdrimer eThjs asapeelk HepRted i URYsE€REQLAT ipg §7.

“cup. Shapt®hon t EenSainie T Bag A Borkorrdench (RS by the "0

cup shape when the na hi's shape

cross-section i nflExgoe ehinges 12BATh@3Bur ardl B6d faciijtatd82then fotmeatioronf trégi on
61 along with theupfdrypere hinges 23A, 23B, and 23C facilitate the
formation of this cup shape. In the preferred enbodi nent shown, the back
region 63, like the front region 61, also assunmes sone anatony conforn ng
15 cross-sections whén theepnefiekied khboglimentnshdvone \tRe , bdck Pégien 61 Adapt to

the different shgpeseafnst t L th ocks region of the wearer,
the cross-sections are n\/tgalr"'f/egdl iflgrwenta%for p%sgﬁe(%séwlﬁ’ t1E T ONnOPE Mg 61.
In a prefldrred eRfRSERRGHONsa¥wheshth Nepkim dOrisswam.antoweyert,hin badér tegi on

63 is configuredadigpt 20 fthe Hitednit @Abped 08V anef aRa A Gh Vtﬂ@”b%;?t%cﬂ@pki n
10 is worn. In trg_\elogacg dhealen. 63, t_t\he rbod_y I:teilm ngqj.l_surf'gceilfG gn tfhe
el enent 20 has a ©8nv&% UPwWAPE Tonft g8 CREVIPRS (A58 Pt fiffegent from
enbodi ment, the bzede riegithm BB3nof redieneléémentn 20 grafermredormdodiment, as
shown in Figures 18 and 19, the back region 63 is configured to
20 fit the gluteal groove of a Qvearer" when the napkin 10 is worn.
In the back region 63, the body facing .surface 16 of the element -
20 has a convex upward configur’atfon. in the preferred
embodiment, the back region 63 of the element 20 has a convex
upward cross-section. - The cross-section of the back region 63
25 best depicting this shape is shown in Figure 18. As seen in the
side view of the element 20 shown in Figure 13 and in the
cross-sections shown in Figures 18 and 19, the central hinge 23A,
which is at the apex of the convex upward configuration in the
central region 62, remains at the apex of the convex upward
30 configuration into the back region 63. Since the napkin 10 will in
all probability be worn with an undergarment, such as panties,
the upward forces of the undergarment will preferably cause the
back region 63 and the rearward part of the central Eegidn 62 to
curve upwards and follow the curve of the buttocks. The body
35 facing surface 16 of the element 20 in the back region 63 has a
' ridge 70 which is configured to fit the gluteal groove of the

wearer, when worn. The ridge 70 is generally symmetrically

located between the longitudinal side edges 11 of the napkin 10
along the longitudinal centerline 90. The ridge 70 fits the gluteal
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upward cross-section. - The cross-section of the back region 63 25 best
~depicting this shape is. shown in Figure.18. As seen in the side view of
the el ement 20 shown in Figure 13 and in thgo cross-sections shown in
Figures 18 and 19, the central hinge 23A, which is at the apex of the
convex upward configuration in the central region 62, remains at the apex
_of the convex upWHPAV80°toHTe ghrtiorn iteit orovidebathbiliegi @gamdt Sideearihe

napkin 10 will imhifildg psfokabi hibpkirbe ghor ekt be afh arpept, such as
panties, the upward forces of t. e under arerre‘tfll?e Wlnﬁ n%sjret ePgﬁpif-’ c@h’g%a'the
-back region 63 af Phe YEFWFd 'baPPVet frRE dbat pAYS r tayiasds Gthe oveacer'se

upwar ds and f ol | G&ckhetheubaak okgione 6buift auk leddr body @& i§ac R Gk ace 16

of the elenent 2QidifedsheuPasdn I, O 3.,has. rj.dge 70 Ich is configured
to fit-the glut ealP gr oove of t'Eng\g’It\/\/geb;lc?etrhfl \%%grf S ?C%Wﬁsagerwwnged
c

general |y symmet AfciPe yid9%cHt dieapet theegnthedbeny? tafdithel baildeegige 311 of

the napkin 10 alTdrig ¢Hundeonyifodmatigh BERUIdricRepY0, dride of Ok g the
gluteal TH S SHRET Eﬁ%hBEsENa RcErPLA_CEDt.SO ﬁroove- of the buttocks t'g provide
stability against &ideward ShiTePng<tf tHeeyrtpkihe hack peesingeti hewiglept h

of the gluteal drigeree 1farvkishais ptsoneversskrosatidne tArdLsH emMersiekt P&yion
wearer's 1gback, tehebPaehided 9884 Wodeh 20 is designed so that it
5 flattens out somawhag (';md t he 'r?dgeor%og%vgcr?égg%ﬁ eegg f)?%%%ncgfeg‘e g’gdf he
ridge 70 nears tR&9¥Rd°¥dge 12 of the back region 63. This change in
formation is evidence by a conparison of Figure 18, which is a

“cross-section throug ack..region 63 wth. Figure 19, which is also a
cross-section throu %a%ﬁg“gacﬁ"&%‘gﬁ (')'%r}eTgir@% Buimikhiie srepe st dbe santipey :
towards the end &386N210hfanchepértidulaniggitba GeforBamtictal digmend tIOWE the

intending to |inpresdit seoais Shessain L YridiaRki 1 1R800, P tic I%Iy
the defornation %'emer;{ 0 o{‘ the present invention as sSftown Tn FHgures 1
t hrough. T3 and oudhi® 2BreseRt fiveadion iifvintended i to ifunetioedanad

function and proveddet tre benefiist as ofslibwk] 0OWhe FooiPlgl AVaNGedPidtion of

and 11 should bePacheneRR"Sr HroBt SRS SekErmtio?, SRhEMBKITIG Habktn 10
is placed in theShiRddePeresagrized that dthectheansljaae canailablet. heT RO NaPRIer ' S

crotch area so thatist peade@dyn stief ¥@8rédrds Opad fies MAPKiIFectR adjacent to the

20 wearer's crotch area so that fhe body surface 13 of the napkin 10

ts facing and generally adjacent to the pudendal region. When

the wearer brings her thighs together, compressive forces 100 are

exerted on the longitudinal side edges 11, which in the preferred

-embodiment described and shown are synonymous with the element

25 side edges 31, causing the element side edges 31 in the centrél

region 62 to be forced inwards. This inward movement of the

element side edges 31 consequently causes the walls 72 to bend

about the thigh hinges 23B and thereby assume a substantially

vertical position. As the napkin 10 is further compressed, the

30 now substantially vertically standing walls 72 are displaced

inwards towards the longitudinal axis 90. As the walls 72 are

displaced inwards, the thigh hinges 23B, which are now at the

~ base 74 of the walls 72, are also disblaced inwards. Because the

prlotuberance 71 is above the thigh hinges 23B, the thigh hinges

35 23B move beneath the protuberance 71, causing the protuberance

71 to flex while bending about the protuberance hinges 23C and

the central hinge 23A. Thus, as seen in Figure 16, the body

facing surface 16 of the element 20, and particularly that portion

Qf the body facing surface 16 which is superimposed over the
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I's facing and general ly adjacent to the pudendal region. Wien the wearer
brings her thighs together, conpressive forces 100 are exerted on the

| ongi tudi nal side edges 11, which in the prgferred enbodinent described
and .shown are synonynous with the el enent 25 side edges 31, causing the
el ement side edges 31 in the central region 62 to be forced inwards. This
-inward novenent P§Ptuberanece effenthasi de conlges @éwsﬁmsgdmgurgyiogau%gc? tde wal I's

72 to bend aboubeti i gh, hin 3B.and_t hereby assune a Su an?lally
verti cal positiobe&hﬁcazlg' n t‘iv%?%(?zi s% fag?'ﬁ%cf Watieh. t e a9ditinsw

. As thé na
-substantially véFﬁ CB?'I@P"stagd}hﬁg Pedy sfatihaar eucliaspl a6 edavinyieg dsordayar ds

the | ongi't udi nalupswirsl 28n fidsirbfien Wajd Sco?x?urge;tﬁ;[rhgkag: ﬁ@ggfiugg'ﬁéggfg%ﬂ% thigh

“hi nges B, whi W he se 74
di spl acg% i nwar sr%gcz}seo t htbe rﬁag ub@rarRfe€sent j 3 gpoerallyne"W'hi stadeidnges
23B, the thigh RPRGEYrdborp3B Movevdrenast néMGoiddt BP&IBHNS , 7 berGAUSIHLY t he

prot uberance 73idnferft! 2% W | di out the protuberance hinges 23C
and the central h}'ag?e 23A. T agﬁgagﬁgese%pfns'ﬁ?ﬁﬁr@ fégured pothe gbloéa/i ng

surface 16 of tfAB7"&FehbMtf 2be n#rkipal®imay anale tintimaperddmact ofith hgebody

facing surface &8temhiathsursaserpedfi TROSBAJONES trRGion HI FT _HAS BEEN
"REPLACER,31  pr QfelRek gnél Qr S goﬁvex up\/\é-rglocndnftﬁaur ticoaH,s'nagnEIEﬁore
specifically, an 1nverted " (P SHAPADY 8K Prtuberance 7h tedbbideonytwariat
portion of the Bddyshewnngisur Figerel62havi nBecauzenvake UPWRRAt 20

is
configuration, FlexGperdBGkiPN W fp th nd facing 5 surface 73 of the
wal I's 72, present a generally "W sha%gﬁgggon?lbguraMonParllib‘?héVéV, dbe

ment i oned previ BUY “Xt/),%r?)'é‘feoré t REPVideerdnt ogbvendlyastivented hoistagpe fegewn i n
Figure 16, the &@aipst stivdf atewrharafiyt Besthdidted 1O-JaRY sa@kg%imei ale. Gont act

W th thgs exterpaghesil;f f the pudendal region, thereby causi nﬁr?he 10
el ement 20 and lgar(tei cul Zfﬁorﬁ)he rp'}rr?) eﬁB%&ancH"?l.b'Fé'%l fRregut nsetes as

'shown in Fi gur ePRFSUBR RAiPSOtedheseal dretweer? Rhiesexfdraslikar fes érafe 13418

el ement 20 and pajora CHhAr ke th&ay PERLFHAET &N provi.des.an outwardly
di rected biasing force, tagaji nst ¢ he downwar ﬁ?yzﬁ?s?%?'ﬂﬂt 28 f or &2y of
.~ the wearer's 15 pudenddlttHgi OMmPressiver dBrees t W& Breisipngvidedcebyr et es a

pressure pronpteepreeld thighean phe et eaql serabaces Af widiedoahi a0 FRi or a
and t he,pody Suhﬁﬁ%el%oﬂiaéth%ﬂﬁpl&hg 1e(3)<'tercr;1ear,erséblrlfg/cies of the pudendal
region, thereby causing the -protuberance 71 of the element 20 to
‘spread or bulge and create a biasing force which thereby seals
the body surface 13 of the napkin 10 against the labia majora.

As the central region 62 is deforming, the front region 61 is

25 simultaneously dgforming into an upwards’ opening cup shape.
The cup shaped front region 61 serves important functions.

First, many women are concerned with the unobtrusiveness of

their sanitary napkins when they are standing or laying on their

| backs since these are the positions when their forward groin area

30 is most openly exposed. Coincidentally, these are also positions
in which the ‘wearer's thighs are exerting lateral compressive

forces 100 on the napkin 10 and, . in respdnse thereto, the fro.nt

region.’ 61 of the element 20 is curving upwards. Therefore,

rather than trying to remain flat and resist the forces of

35 undergarments, the napkin 10 of thel present invention is already
curving upwards around the wearer's mons pubis and therefore
cooperates with the forces of the undergarments so as to remain

placed in the front region 61 of the element 20 in such a way
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T} unobtrusive as possible. Second, when an absorbent means 39
s



enough | ateral conpressive forces 100 are provided by the wearer's thighs
to put the body surface 13 of the napkin 10 in 20 intinmate contact with the
external " surfaces of the pudendal region, tr}ereby causi ng the protuberance
71 of the element 20 to spread or bul ge and‘create a bi asi ng force which
thereby seals the body surface 13 of the napkin 10 against the |abia
.majora. As the craf thé IRGFOEhORel f N e front region 61 is 25
si mul t aneousl y dg;\or_gj ng intp an u%ﬁ%gﬁsgoSe%? ntég eitrolt ﬁﬂ@.ged‘ﬁ’n‘épﬁﬁf
shaped front regi oh 6L%Se 89" flor C&R2IM uptharorhenefiks rate, meatiyeadvomesvrar €.

-concerned with tlrstanobi rissisvaness tHat UBbEorsYY eRU¥aRPKIiNIS rgben Lhey are
se are the positions WRERSt hei r

standi ng or | ayi 0; ' cks since.th
forward groin ar gge Sgbésgé%s%pgaﬁgrslIg)/raé&ﬁéﬁeg?w@o?'l‘?egdéh? af9rvex Hpyearaise
al so positions FANUIBEERtIAMctonthe drost tregipts 6ar e EixerdupRgkb Ml of the

conpressive foréamtlGegwn tdre RAIKH N 13 LN r.esponse thereto, the
front region. 61 9f the el enent 20 i P cur_\gllg'rxg t%mdr?%se.&gfhesr”é'gﬁﬁee;n r'8t her
than trying to rénale {1 a1 95MENt e¥t thee Wearen's sfin35sunfates gduerett sthet he

napkin 10 of theupwes@npressugrt iofn the aldagedly Unde¥§aiGndHIVAr gso@igg%ngnt he
wearer's nons pubké&elrdd tHagsShio € ooperaes wt he forces of the
undergarqgnts so_as 0 rena%rﬁuﬁ]ogﬁ:aus?({/re g’se p%’%‘écraﬁf%. uabit otheY wheh. bBe
absor bent neans 3%°°7P8d Byadbe absorkent rmeans eifi on 6ativf tHeheapkairery 20 in

such a way THI S SHHERTdedAS BIRENddREBRACER: 32rodthdleqldde @PsQLbent neans 39
takes on the upw?,;lgldagggpgga(shag(e ﬁf the front re.alwgn %1,'9%:’&?%?'?1" ottﬁﬁr
benefits are realized. Forc:iWEPEAReths valleyri ReI#p thatcentadlsoepien s2udat es
will flow acrossWhidfe isopsheeea 46 eandegs ankéigt aodexsealsafthd %&%\’%e
upwards 5 confi gpfatké Gon t Ordiiged RN REEQLQR..61. The.cup-|iKe shape of the
front region 61, i ch \grgrf er',aei:)c‘f yw]hatgai ?é&ceag' esgatﬂdf"é%ewa.'!tsz n andng
engagement with YRE" vRaV¥PaR iskItingupnabes stomachy, memsesipmay ofigw eGstube Of

“the wearer's und¥regavagimdls or[ficeViakesS AAbng X! § HthcdsClbeNth N Blea for the
_ M 1S, laB .
exudates until -tHRY,E£RN W @hsorbed by the absor bent means %9 i8N
the napkin 10 is discarded. ' °ad&PT1'ONE Pnlor et theimonsepubisy fTineel
the exudates baddP t5ORRFdef the frant aegi@y 61n formes aenederber MAGERNis6R4ea) Whi Ch
is an area even foessatdtiBhY dhe CRWISinSR4 ! k)8R d ;:;}O ! orection
rovi ded the yertically standin walés 7% ég' Osmf,rn"e Bws. 'Eurther'
p 20°0Y Bt Xne’ 9
ause end edge “12 of the front region 61 is preferably in
sealing engagement with the wearer's skin, any menses flowing
along the' skin will' contact and be absorbed by, or at least
contained by, the end edge 12 before it can leak beyond the end
.edge 12 of the napkin 10 and soil undergarments or linens.

25 While the central region 62 and the front region 61 are -
deforming, preferably the back region 63 s simultanéous’ly
deforming into some énatomy conforming configurations when the
napkin. 10 is worn, as shown in Figures 18 and 19. As the
_laterall compressive forces 100 of the thighs press inward agaiﬁst-
the walls 72 of the element 20, the back region 63 begins to bend

downwards about the central hinge' 23A, thereby assuming a

30

convex upward configuration which is configured to fit between
the buttocks of the wearer and in the glluteal groove. The forces
of the buttocks on the napkin 10 on each side of the central
35 = hinge 23A, further facilitate the development of this convex
upward configuration. Along the apex of the convex upward
configuration of the element 20 runs a ridge 70 which "is

¢onfigured to fit the gluteal groove of the wearer. The ridge 70

rovides stability against sideward shiftfng of the napkin 10.
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15 when a woman is lying on her stomach, nenses may flow out. of the
vaginal orifice and along the surfaces of the labia mnora where it may
drip or continue to flow onto the nons pubi? The cup shape of the front
regi-on 61 forns a receiver which is ideal or catching and containing such
drips and flows. Further, 20 because the end edge 12 of the front region 61

.is preferably i nThée&idgfLQ ANGALGENBéHy el bRotHY? WRB6@ENE ﬁ}ﬂcfi.onanywH?ﬁ'S@S

flowi ng along the sk Wil | con;b and be absorhed b at | east

cont ai ned by, th&°®A8 Eaﬁemlf“ﬁ'e (i #5 e SRERIBY on "E°né’ fethe mesgge 12

-of the napkin lomandnstn!be udehmsgednelitectlyr frbmetse \giviii beifidecoswntthal

region 62' and thﬁ?ﬁfnonioregirﬁfﬁ?ﬁé ayse  MehoLm Hgé %{r%ﬂ%&b' owFaUSsbqge

regl on 63 is simnu aneousl| orm ng i nto sone contrormn
confi guraions wREHter s ﬁ%{pﬂusﬁum |°s‘ vidien, vestitiHewn fP'r‘PVFilngurta"seSQB Sdmrd 19.

As the lateral eorpcessinte fHe w.rﬂ&@ oot/be ddrogd1Sartl EFSuhg Ve a?a%' nst
30 the walls 72 of th 63

me egi on begi ns .to be
downwar ds about £H% {88t L'%\ gﬂﬁﬁg Q%Ke (g S‘é%?HHIdegasur&ﬁ?\?e?Pl}BWard
configuration V\hbyhtockScmﬁergurled cep fsoil bmdm‘garmerhm arid oolteeroflirtenes.
wearer and i n { MooVt eal " ORkEnt TIE of eeinet i efliohochsy WpkhgnpaPki n

10 on each side of the central 35 hi n ther Tacilit

devel opmeflt of t kS RSk I \iErd I F%ﬂﬁ‘%\tﬁ”ﬁh thatoBe t FiE98pddk Or eme

convex upward cab$érgenat ineanof3st ehich anighit B8O sfumuﬁpdsedgavZ@ thBi gildgei S

conflguredtofl ot h rogye h f The ridge rowdes
stability agai ns:7 5i "M}cf‘?glhal %X W?Jh["&u (?he pﬁi} eaiogrooﬁg" S%éﬁéﬁb'mg BEEN -
REPLACED 33 Theceihdgé ROtk she selle@e%f an@khErswrrfpoerst asnt fhatctanyn.mélNses a

woman |ies-on hekioRaed . aldsg mae%@ﬁpgmac@rmn%ﬁt@& @ﬁ@%@é e TRY d}OBnbe
deposi tegédl rectlé fromthe va mahtﬁs ice onto na n 10. Instead

the menséd may gPRYPTEEE PORS 42 ¥ 'ﬁ)éé‘Péf'f”tPPs%rﬂ’ﬁ%s rigige; i and

vesti bule, foll obengbtdreed fktonit befdracesmingt dn tdudrtpet iwithal urgfedgyEmertsr 0SS
and around the agg othePNfhddit 0 the gluteal groove and the surrounding
surfaces of the utt ocks ére it can soil undergarnents and other Ilinens.
However, the el enent 20 of the present invention, and especially 10 the

back region 63, is daxegsed-&Hrbrildf chbﬁhdtélqgﬁCJQ)f Me 3BnitdRS MWaBRIH 16BaNS
39 which m.ght be SH-Per r@gggdm%\/e%rtlo%h?err\delg unnecessary a requirement for
20 independent attaching means for the napkin 10 for some wearers
and for some embodiments. The slight biasing force provided by
the wearer's undergarments coupled with ‘the outwards biasing
force of the element 20 against the wearer's thighs will establish a
sufficient means for maintaining the sanitary napkin 10 in the
25  desired position. ~ ldeally, attachmen.t directly to | the
undergarment or body is not req.uired, recognizing that such
attachment may ‘under some circumstances override the more
preferred direct association of the napkin 10 solely with  the
wearer's body; the wearer then facing the possibility that
30 movement of the undergarment relative to the . pudendum will
translate into some motion within the napkin 10 itself. , However,
there may be situations where it is desirable to provide some
éncillary attaching means. Accordingly, there may optionally be
provided an adhesive member for securing the napkin 10 to the
35 undergarments of the wearer. This adhesive member is most
preferably a c-onventional pressure sensitive adhesive bearing a

release paper which may be removed to expose the adhesive for

purposes of attachment to an undergarment. In this manner, the

wearer may exercise the option of attaching the napkin 10 or not
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70, wll preferably be within the gluteal groove, preferably in contact
with the wearer's skin surfaces so that any menses flow ng along these
skin surfaces will contact the ridge 70, lﬁn 15 absorbent neans 39 which
" i s superinposed over the ridge 70, and be absorbed into it before com ng
in contact with undergarments or other linens. The self-conformng

.characteristics &f a hateanbt andiviapki préfresée.t ey g QﬁﬁNoHtHVGEHdtOE\/ér?nder
unnecessary a reg‘wmgg’renl 20 i nde endegt attachl%g means

t he
napki n 10 for- sone wear ePgIaé‘r?asz'rhe% BN nhSECuRf the| P@H'f""bl‘asichg
-force provided bthe turdengarment imdeegadnent sompapdtixkipi shatthamauhvabels

biasi ng. force olardlgyeliRTR eu? Qodfitlobr LIHLER' Rosp AN blovgala® |

a sufficient means mai nt ai ni n e sanitar
desired position?s |TRELFT, t%tT%"@nr@ﬁﬁ’eGY'?%t F%PQ'B’Q'H@:’ myiplgashtins or body -

s not required,thectiagni BetgutdaheShstkinatd achﬁenﬁré%eﬁt Uﬁd&{tno“rp%%sumes

ci rcunst ances over nor e ef erred dj ct as | of . the napkin
10 solely with hrgdn%mgapgrcrgs%oaegtmpﬁ IR ?W?éﬁ“ 884 ﬁ"d‘ PSR ity

that 30 novenentVeTY whtferentefrpm rtbat oniginat iceafigoratien .of pundenaipikinwi 0 ) it
translate into SQn'SdUSHiﬂaQEmY\é tWth&h t&l@eﬂﬁﬁmgf' W}\Qrétt%eb ace'a \Q'Fye'io fifdere

may be sifuations where I's desirable to provide sone anci
" attachi néB means. PHELD ) nt Py92tMere Sh’é?c&pf?o?falq‘? ’b@k'ﬁrb‘?/lvdé'ﬂhahe‘&dhem ve
menber for securiheir tretathaplpositidh twith hesBéctursdanganemeis oﬁdé#@rmarer

T s 2dhesi ve Teqhgh |05 tpropLAI ARlichs R SRl Btk PE SRS RETS! 1 Ve

adhesi ve bearing a release paper remnove S
adhesive for puthfod@pkin Ht tshemerin ftQUa‘ﬁS uhdérgaghehtarel ant me; bodtomer |

the wear erB Egﬁly axeaes BGSSheterTelé?ﬁanfZﬁtél&?d]:jﬁghgpﬁlc@g?f@ Q'Fé uﬁ)fof“%e TH'S
SHEET HA: a er I ndi vi dua

not ewor t Ny thatRE1 ﬁcﬁf'??etsh&gé aﬁ@ﬁﬁc%’% MR r B2YRe agFSS0ANE oe%‘?e'i:lﬂfe“??le
napkin 10 to theentnalerjagee?RA i sedl eatkdof atheonpas a3d Wl yhsn@édknarmomt of
adhesive in a fep,|0CHdQ88h O rORRS Ia Séé@\%"alw efaf e?)l?%ylepr gorgﬁe E?‘gr

opposed to nore conventi onal Iong| tudin
Because the napkthPseowbe wisk B?ee§8‘h‘f“F\f1\Pérﬁtﬁfrh"@§§lﬁfe§he a\anbiméﬁ 5] the

cross-sections almderdarmehonghiteicthose gongt Bf WhiseAmane ar¥edeYecdbdfar ed from
the ori gbd’lal Conf 59{’”@5}1 tlgf rterpaetlogpt%l rt]hém;botentlal contribution to rubbing
-or  chafing occasioned by relative motion between the

undergarment (and attached napkin) and the wearer's pudendum.

A number of alternative embodiments of the napkin 10, and

more specifically the element 20 and the flexure means 23, are

25 contemplated within the foregoing description. For example,

in an alternatively preferred embodiment of the present invention,

the deformation element 20 is reformable. As used herein, the

term "reformable" refers to the ability of an element to return

substantially to a configuration the element held prior to the

30 influence of certain external forces. The element may reform

because of the influence of other external forces and/or because

of the physical properties of the material of which the element is
comprised. '

In another alternatively preferred embodiment of the present
35 ‘invention, the deformation element 20 is resilient. As used

herein, the term "resilient" refers to an element which after the

removal of external forces will return substantially to a

configuration the element held prior to the influence of external
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i s advant ageous when determ ning where to place adhesive to find 10 points
on the garnent surface 14 of the napkin 10 which retain. their relative
position with respect to the wearer's under@darnent, when worn. Preferred
| ocations for attachnment of adhesive for the napkin 10 shown in Figures 1
t hrough 5 are on_the bot}om surface 17 of the elenent. 20 along a short
_central |ength of°ike. Fa'aln;ReranisaRfsthesBhysisabPranentiesl opabe imateriob oft he

ends of the cenwhidh hhageemaht neadonﬁﬂMd)f AheeﬂmewnllofweW%la'?kaﬁdlo
Thi s approach pr Qngre tge er ater% ag tab e,,conB hose who
y 0 thée SopRPIE" 107 f?fé"e'?}nder

‘Wi sh the securit Bit3whil e
t hose points of éltatadmmngtdae sted pecit ed;ms tmao@()iniagm that Ithenbb,&tt is

relative 40 the pgheddetiakr&®NtHel Rtids0Bot fhdtl ' YflresO r&%ﬁgﬁgeg?c% “ed by
rel atlve not i on qutween t he undergarnment (and attached na

wearer’' s pudenduff¥HHufter Yheq 1 rféﬁl'Wé‘ é?wﬁbdgﬂ%n{% oNothenampkuwaio
and nore specif tioal IspueéEingl eforaes 2Qrandrelizeed| exur e tﬁ”@artfbyé’é?t PéRIrngd

contenpl ated w t #,Qsttahgna l%bei O'u{Lg gﬁgﬁ! pha?,{]eseg?nqe %”erﬁlfe e {i’l‘ﬁg the

alternatively prererre ment he
deformat i on el enghitecdois s’etséf%‘rtﬁabl'fe thes Qbse@ reterms strbestamtaalmy to its

"ref or mahloe" ref erigina tlhe al%lcltaﬁ 193‘- SHapRl %m?,ntafté} ftﬁ& %'?'lueﬁebséfa%h\@' ly
toaconflguratloq_hthe g‘?{éﬁ’? iﬂihe rior to the 30 influence of certain
ext ernal forces €t ef asp é’atﬁé’ésﬂf‘gt HevPnPrrudhe eb¢geet her
‘external forces &mell dhe mbjeatses reforhiablqoh;te't cait rwsﬂmﬂtiamxfsf & hesimner i al
of which the ele rnapia referre

BRefent S5 ARTRELARA - mm%?%%é Fleenak %|e>é,el%ﬁtm% o\

enbodi mrent of the present ntion or on €
resilient. As usB8 '%é'feé]tn When 13 preferged [embediments of ghe tS@naﬁrEImo

whi ch af tigr the 10esbuak afe@mermntf&r GeSwBhh| thRt WkibralPSlorids alHi¥nt 0 a.

configuration th hel ri.or to the influence of external TH'S
SHEET HAS BEEN REFE‘J:K 5 g?%F @‘8 '?“s&feé’l‘%ﬂ%b °rd‘fatﬁﬁeab?1y§h“%a|ate'a'
properties of t heomeressive fofcesnniogh of htheelveemrat si shighspr 'tlseddovkmmyrpl e
W Il help clari fMtsﬁPﬂ)th&”&E@Qt LG Sft h?e L épéré gagg'éﬂgtl%e" trﬂanqorces of

“resilient." Imagine a_ flat, rectangul ar gi ne that
the object is 5 NEPEET ' BFR g aé‘F’ngS-‘éB')t Wé’i‘e’i tegtgrr@ésfoa%s d‘ihs?ﬂ @séd
i nwar ds 2bowar dsueeghthet Imepkémdi 0 tfsont) ddt cestim@es dIRhaowr | B&DIwieerd RAE

wearer sits or lays. As mentioned earlier, in preferred
embodiments. of the napkin 10, the -absorbent means 39, and
specifically the absorbent core 40 and the topsheet 45, flex

_ generally in cooperation with the deformation element 20. Thus,
25 when the thighs-of a wearer apply lateral compressive forces 100
to the defqrmation element 20 causing it to bend and flex in the

regions 61, 62 and 63 as previously described, the absorbent

means 39 generally'_ mimics such deformations. As the lateral
compressive forces 100 are lessened or relieved, such as when the

30 wearer's thighs are spread, the reformable or resilient nature of
the deformation element 20 is realized and the deformation element

20. begins to reform substantially to the shape the element 20 had

prior to the influence of .the external lateral compressive forces

100. Likewise, in cooperation with the reformation of the element

35 20, the absorbent means 39 preferably reforms to the shape the
' absorbent means 39 had prior to the influence of external forces.
In preferred embodiments, as the wearer moves while walking,

crossing her legs, squatting, etc., external forces which are

being exerted on and relieved from the napkin 10 cause the

apkin 10 as a whole, and the deformation element 20" and the
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t he squeezing forces are relieved. If the object returns substantially to
its"original flat, rectangular shape, then the object is resilient. If the
object" returns substantially to its 10 oridgbnal flat, rectangul ar shape _
only-after the influence of sonme other external force, such as by pressing
~ down on the bulg then the object is. reformable, but not resilient. Thus,
.aresilient el eﬁéﬁ?'qeé‘tnél‘:‘égéab?l {pdividyeHKpl B IRt thiopgh ol titudee pdnt
may not be resi Hetsrmatidhenand pregberatRmhsenbodi ment of the sanitary napkin
15 10 of the present invention is worn, the external forces which render
-t he deformation eI enment 20 reformable are the lateral conpressive forces
100 of the wearer's thigmather ha!ternativehdlprefetiredr embedithentrafeshe S0anesit t he

wearer's pudendunp {Ré& fs(NoQ«ﬁﬁ OfthetlB'&‘d)We@Eﬁ\r Sursld 9% %@dtwse%,héryt Qpher

exter rral forces %ch acb pon .t he qggpkl n 10 from faqr exanp a chair

or bed when the At Save Brp'f%ﬁ's’"e °Pﬂ‘éﬁ’f|Bﬂ@ﬁr%a"ﬂ“f@“raf'ﬁnp%?éthPed

enbodi nents of t peefexpd neléﬁent he @dssoiblednéanir&anm&guumdtecspecmfgua@d ly the-

absorbent core 4 hg t fl e I perati nW|th
AL g 8RR ?r?sttﬁ i iof | Snade E@Jo%'s ¥t WEARPSY thae

t he defornmation el a weare
| ateral compressFRCHG dewnpraud eenfiguradiener rat iSBﬁh edreasiiments .cmsmgy. t to

bend and fl ex lnféd"lag Q@S Gl m@3 2ddufe 8Schh e OU§¢v¥raieé&w.élﬁfimhhe
absor bent. neans ornmati 0 As the |ateral

conpressite forcé teiogp'ﬁr @plpi@g@ﬂ%d%r'art%rﬁqeﬁ‘érapr%ﬁ?%e afrGRzn 1P etozgthe
wearer's thighs dwitypdieal, sidee adglesr fhbbé thie resphkinertd rat uttee oleareh's
deformation el emgpf,20 is realized and the deformation element 20. begins
to reformsubstantifally to the shape the element 20 had prior to the

i nfluence of .the external lateral conpressive forces 100. Likew se, in

cooperation with the Arrej‘taéﬁaéut&ma@n‘vet &ab@dj.euléaﬂtof35h805anmeyah59memb greans
39 preferably refgrm;rtog ?ﬁ the, absorﬁ%ne%{]s ?égg r to the
i nfluence of extérndl & 'Eve" AhiPefRM¥2d e and g ?/ves Pup
moves whilse wal klﬂmgFlnge@ssZﬂngmlderZZI edie defoampting, etment éﬂtesrrtabpdsmldces

whi ch are bei ng eekiad Hicnd ,S@N.&yseqoégmt&seaaapghna%r%@H§%9geuo
napkin .10 as a \gnol e, formation el enent SH ET

HAS BEEN REPLACER 3@UidHawmenyinusnBaiidersgheelaryi diais wellt bnepntinr HifgArta
mul titude of defior padvides astjacesitortontthonsecond major surface 44 of the

absorbent core 40 so as to prevent the exudates absorbed and

20 contained in the absorbent core 40 from soiling articles such as

bedsheets and undergarments which contaét the hapkin 10. The

barrier sheet 55 extends slightly beyond the coré end edges 42

and is folded about halfway up the core side edges 41 to prevent

leakage. The absorbent core 40 is superimposed onto an adhesive

25 which is applied to the inner surface of the barrier sheet 55 and

' B which is intended to hold the barrier sheet 55 in place on the

absorbent core 40. In this embodiment, the topsheet 45 extends

around the side edges 41 of the absorbent core 40 and over the

barrier sheet 55 where it overlaps itself on the garment surface

30 14 of the napkin 10 so as to completely envelope the element 20,

the absorbent core 40, and the barrier sheet 55, thereby forming

“what is commonly known as a "tubular napkin".: The overlapping

portions of the topsheet 45 are adhered to each other along the

garment surface 14 of the napkin 10 and the end edges of the

35 topsheet 45 and the barrier sheet 55 are heat-sealed to each ofher
to form the end edges 12 of the napkin 10.
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In another alternatively preferred enbodi nent of the.elenment 20 (not-
shown), the body facing surface 16 of the elenent 20 5 does not have a
preformed convex upward configuration |ikesyhe preferred el ement 20
described earlier and illustrated in Figures 6 through 8, but instead is
pl anar across.its width or has a concave downward configuration. In such.
.enbodi nents, the body thescler@pcs:ljm‘éace tHe mls:hemsslmecohm&éexw

figuration 1Q,after t f A 100 t
configuration er ap atign o conpressive forces. 0
the |ongitudi na'lb%sig de '.Qgh ?‘fbgf t%e@nna cl?ﬁ':??& o ?E‘é ° welr err®® - {9idghs.
-Anot her al ter naPP%r'é’i?Bb’éT'm‘E#ltS'\?Ft tang §aamabar yqus!pm so 18 46 be hmoiptweent

i nvention i s shedblén Fﬂllgéﬂrﬁ&vZﬂy a@ﬂe?éiemé’ﬁt Qboé’%ldll?e Bmiplr HeLESf mmandnd 22,
the defaqrmation ?I e;\mant et ween a (? pervi ous top heet

45 and %n absor Ben 1% er'ﬁls p/KeIVP ?ﬁféft?ﬁdoussﬁé?‘l‘?eerth%e%f*m% ¥s is
wel I known in théS aiﬂtgreatsr pﬂewchedeald;amnnham trheeseem”td 208ppévisusihace 44

of the absorbepks&bey %é%eﬁﬁugg ?r§V§H5||+,h%n§XHg we"%bﬁorbed n?gaq\szo

contained in the_absorbent core om SOi es su
bedsheet s and uRderf nRARtCWRATI¥h fewer aBexynse mwrks n tmen m@ elblaem e?rO sheet

ﬁS| ](caxtends s|h . gbt-évoberéyoniégt:hi%ee(?r& Ei‘ﬁlds(ﬁﬁ’é]ﬁ'%tl‘l%siaﬁgd iﬁsmog%%
al fway ;yp the e e t eaka e absorbent core
14 o eprselwous efement. \3é‘ Elr ure m ga IS0 3t fﬂg\gl

40 is superinposed fonto 4n Sadr Hicpal
surface of the Mlgxurerhisbeewhish aiml thmlenu‘rchm;merm ersdesﬂnphy taolml@tlmlbarri er

sheet 55 in pl aggr anet ke tROSOLREAL f{Prﬁ élO I%{E%ﬁnﬁ sor SH crbhS

topsheet 45 extends around the side ed nt core ‘40 and
over the barri &°<dR2et BROSHRG °F tINEGR P%bsa'P'PSeﬂfe Mﬂg'h'éd@éf e ¥ur f ace
30 14 of the naphich 18n89 @Spitoh coTEDkRIRNY RNUPWEPEyt BI%n@' &r@am&IdZOahust he

absor bers, SO e SusARdbBRLL ob PSRkyRg: o hefsthnlALTAG WASL 13

commonl y known ubul ar nap kln REMGvRr
t opsheet 45 ar e"Hdhé’Piﬁdﬁq Grewegtlh'erh@moggat tidge g&l ment skewr aGice Figuref t he

napkin 10 and tbe. endnedogsmefitt he 35 tﬂlaékk?et.n4§h@“dnézd18 bafo“ Rl ShRet 55

are heat-sealed to.each.other to formthe end napkin 10.
TH'S SHEET HAS ERERFUSEHSTAGEDthet whan, Hie naRbii et WofRe 'é‘FePr'u@h‘F“Q(?o
c.orrprl ses wood pill pfold bier 8 wéri tehilbdvand) gatede tarpiiess athrindro sacts etat Mingi d

20 body facing surface 16 of the element 20 will have a convex
upward configuration. The lateral compressive forces 100 of the
wearer's . thighs may be applied to the element side edges 31
directly or they may be applied indirectly by .transmi'ssion of the
for;es 100 from the longitudinal side edges 11 of the napkin 10
25 through other members of the napkin 10. When worn, the lateral
compressive forces' 100 of the thighs cause the element 20 to
assume a more defi'ned, inverted "V" shaped cross-section. In
the preferred embodiment, the element 20 has a generally
hourglass shape. While other shapes such as rectanguiar,
30 square, oval, and others are effective and acceptable, it is
believed that the hourglass shape offers unique beneﬁfs, when
worn, in that the inwardly curved middle portion will accommodate
the wearer's thighs while the wider end portions, which
resultingly have a greater surface area for acquisition of menses
35 and a greater cross-sectional absorptive capacity than the thinner
middlie portion, are positioned so that when worn the forward end
portion will be aligned with and be beneath the vaginal orifice.
In the preferred embodiment, the element 20 has a thiékness of

ybiut 2.0 millimeters, a length along the longitudinal axis 90 of

bout 19.0 centimeters, a width across the ends of about 6.5
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paper - board-1i ke sheet and suitably bonded so as to be noisture stable.
Alternatively, the elenent 20 could be conprised of many 5 of the materials
previ ousfty described. Because this elenent 3@ has a greater

fl exuyre-resi stance than the el enent 20 previously described . and because
it is smaller and has fewer flexure. nmeans 23, and particularly fewer

fl exure hinges, tchatimeterselkadeat wifth plcewssoubbylade&irabed 80i of iabogbnewhat

| ess body, conforghfigetdran 10 the previous el ement 20. The flexure means 23

_is a longitudinal flexure hinge which, in this enmbodinent, is sinply a
-l ongi tudinal set 23E to the elenent 20 (i.e., a preferential fold or

crease, scoring, errbmcahag Mternadoslyi r]g)ef@reagembed.hengi6mdhnalemam 2090,

which tends to p| nent 20 upwar. Iy al o t he

causi ng the el enént h‘f(‘fh\ (')'($a'£sa ‘dheezé sonewh’ih eaF[]eg"n ZJ r?\ltl’givf‘eﬁ‘ %"Q)'"'es :
shaped cross- secthi dhrdugh iy ahisi ¢tpmerg, ZQSISsIm‘A/fﬁnahl)Flglmm‘lseZQ of Thefoeenent
20 is placed in tnhﬁeﬁﬁpkdrﬂi 10 n@xm-$es.§9mt' IHERF3B1e thhaas.wgﬁn t e

napkin 10 is worn he element 20 wll fold in a controlled and

pr edet er m ned naﬁ?'Fé’n‘e”s}uczﬂ tRattst 1 ZGSBOGS’/“?'%BT%&%U'P?%C% ‘1‘6“’(??‘ 4RvasPenent
20 will have a cmnnégurmpw dTnenﬂegureatmeans 23Tbe that de@bnCQOTE GBBkMent
forces 100 of th r h appl i, ed |de edges
31 directly or ?he;‘/\ﬁ%ag enaph{g megrg%c??o 'tg %g%’h@%dssﬁcgﬁaqé t‘.’nDe
forces 100 fromt Héiﬂ.owg\etmdamﬂal stafepraggive 1prcﬁs tHWe mapkiepptied 2® ttheough

ot her ‘members of eﬂé”h@erﬂalakden edfes VﬂlentM@raem&h@ pIEIY Y msmrn‘%ss'e/&wfeszr ces
100 of the thighs cause t assune a npre defined, inverted.

"\ shaped cross- 44 oﬁO"Fﬂ”'a[tf?é‘ r?rsef rﬂreéﬂsemﬁ?dﬂ?éht°“5bhéjeéf3@ﬁﬁﬂt %8 has
a generally houregraest 3hapeprefiardtdy oovetaydhbgs asuathsorbenteebengal axid a30

square, oval, ang, Bg,t.]%tsu@r & hidH g%en f?mpoaswﬁegrg q%eele!ngn{ Szﬂ bel i eved t hat

t he hourglass shape of fers uniqu t t the
inwardly curved mddle portion. will accomobdate the mearer s thighs while

the widerisend porti onsnotWet CAlterrRsilely NGteferRde embBHRAMRT of W fRESmtRm for

,acqui sition of nenses 3 cross-sectjonal, acity
. than the thinner ©fhdd é p‘gfdltﬁ%??reéfa dB¥FPTIBRely §BoYRAN ﬁ%‘ffpevlel’h t
“forward end portdedorm@tion belemenynzd vas hshowh basbenmatised hef vagfoaal as

orifice. [1n the peolalsipd subptieent . Thile RRARRIRZ0 dided: L hhckngss Lf

about 2.0 mllineter a length along the longitudinal axis 90 of out
19.0 centimeters,Pr&-{Ardmed dryerded: | H efB2PSf it centyal TH%“SI—@E‘P“HAS BEEN
20 pre-formed upward conical shape in the front region 61. In this

embodiment, the flexure means 23 is a longitudinally extending
linear central hinge 23A having a generally inverted "U" shaped
- cross-section. The element 20 acts much like the element 20
shown in Figures 6 through 8 under lateral compressive forces
25 100, the main differences being that the element 20 in this
alternatively preferred embodiment has a greater degree .' of
pre-formed shape and also, this element 20 is not symmetrical in
the longitudinal. direction and would, therefore, have to be
consciously positioned on the wearer so that it was aligned in the
30 'proper direction. Further, this element 20 is not intended to be
~a liquid impermeable bac'king member for the napkin 10. Instead,
the element 20 has-an hourglass shaped absorbent core 40 placed
on its body facing surface 16 and a liquid impervious barrier
sheet 55 covering its bottom surface 17 and extending beyond its
35 - side edges 31 and end edges 32 (not shown). The absorbent
core 40 is covered by a liquid pervious topsheet 45 which extends

eyond the edges of the absorbent core 40 and the element 20

where it is affixed to the barrier sheet 55 (not shown).
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REPLACED 38 centineters and a width across the |ateral axis 80 of about
4.0 centineters. Another alternatively preferred enbodi nent. of an el ement
20 is shown in Figure 23. As with the el engnt 20 shown in .Figures 5 6
through 8, this .elenent 20 is preferably conprised of a foam mat eri al and
1s flexure-resistant, reformable and resilient. The elenment 20 in its at

_rest configuration has anucom&x\eupvafednaﬁoefIawcﬁidnent IPe EL‘”&WE Aeans
23 of the elemanikg ueto f

erent
preforned arcuate- sﬁgbé t'ri]cg oD )Wﬁ'é‘ﬁ qeeé?ré?aél'mbﬁ "égrsTPQ/éS fighleted i@@ are
‘applied to the @lﬂémv/@h d@lsetdlges Jhust, heueH eanieambaﬂmwnmnhbghm s a
convex upward CeBhi EHY n fal e t he
el enent 20 is preferabl %g\?e?@'srah%j 1b3 agﬁﬁaab/}ﬁvﬁ&rﬁ{érg%r%éyﬁ °ps cﬁﬂbheet
45, which are supelr ée?P'Gn 4 eaelléqféﬁt imgermeatia otaerien tSbectatSS\Leley

preferred enbodidnfntmamfnora diefmentald orande| fBRAGF 2@%@|fd thﬁeﬂﬁ@a’%‘?@tbéﬂ‘{@rm 1 on
Is showmn in Fig 4ec Th fQ on.el ene I S conprised
et e g\esd&' ém“l‘ rk5de@1n(sjr Zt?ﬁﬂn%l & Fﬂ’ 9boYasthgir

of a foamas previous T
pre-formed i nverFteééPhQH'e%ha[b@ such raa G@hpdmentegtm déforanadioa 2Rmehe-Ffoor med

upwar d coni cal sbapeti BusdtiBIentkor sg.hgne&%;ted “wf@hs woﬁnbgﬁggﬁn% ht Qme.z3 R

fl exure neans 23,i.s a longitudinally ext | near cen
havi ng a' gener al9§/°T AT eﬁ'e""@“tsﬁgpé‘ay PFO§§m§étﬁePorﬁ’f Weﬁtér%m‘mtaé& acts
nuch |ike the elmreatenial2Buckhasmompréisgdl asntoridedonghs uynder | ater al .
conpressive forces 25 100, the main differences being that the elenent 20
inthis al ternatlvel y preferred enbodi ment has a greater degree of
pre-fornmed shape and' @ 350thesi 3!tereativaly 2ordfermast esyporaneritcaf ai sanitdry

| ongi t udi nal . dir=pKin oro aﬁd Wldcaﬂ)h%r Qéﬁrrﬁnaugav&ehgnpﬁ? GPERE! ggéryt

posi tioned on th rer. hat it rope Irection.
Further, this el g\r/r%mﬁ 030'% SS'T'?d‘En i it éyva‘éﬁet be h&’ I'Ta(ﬁ%h"él d3fise a
backi ng henber fb@arrietesheekiss,16n bbsirbant cdrbeusel smaEni t%@sh@a- an hestr gl ass

shaped absor bentsheahg . 40rRd aa%%@rb@rmt kb BROY é(?]'rg[.l)rgg?? O:ﬁ f88é°617nb|‘?d

liquid inpervious barrier. sheet covering
ext endi ng beyondifgle Fordiate tiﬁﬂ:lg‘éfs tQE ahserdientedoes B0 (h@otﬂlsﬂﬁom)p iEhe

absorbent cor e efibossedovier ed byawidel qygdep,ervg-pussuggpsmﬁt 42 WHi gtg
extends where t&?nt?que& %]:'ethqgh?y ensnefned Colggrtdﬁgra dectaESGe etLgrget;r;E)rbent

20 core 40 is susceptible to wetting, the fluff pulp is adhesively
bonded throughout the middle portion 84 by a water insoluble
adhesive, Thus, the deformation element 20 of the present

invention is said to be the ‘middle portion- 84 of the absorbent

core 40. The fluff pulp can be bonded o'r. unbonded beyond the

25 ~ middle portion 84. The absorbent core 40 has a preferential set
(not shown) on it_s second majof surface 44 along the longitudinal

axis 90 so that the deformation element 20 is inclined to have a

convex upward"c-onfiguration when the sanitary napkin 10 is

worn. The absorbent core 40 is about 20.5 centimeters long,

30 about 13.0 centimeters wide, about 1.0 centimeters thick in the
‘ unembossed areas and about 0.5 centimeters thick in the émbossed
areas. . The middle embossed portion 84 of the. at’>sorbent'.core 40

is about 10.0 centimeters long and about 6.3 centimeters wide.

The embossed lattice members 86 are about 3.0 millimeters wide.

35 For illustration, if the Circular Bend Procedure were to- be
performed on this element 20, a likely 37.5 by 37.5 millimeter test

" sample might be that portion of the element 20 enclosed by the

square 300, as shown by dashed lines in Figure 26. Of course, a

person would want to test a number of other portions also- but
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where it is affixed to the barrier sheet 55 (not shown) THI S SHEET HAS
BEEN REPLACED 39 1In still another alternative enbodi ment of the pr esent

i nvention (not shown), the deformation ele t 20 is isolated from contact
wi t h. noi sture. Thus, such an enbodi nent m ght conprise fromthe body
surface 13 down a liquid perneabl e topsheet 45, an 5 absorbent core 40, a

-l'iquid i nper meabjigs t}ﬁi’r"tioﬁrw&m%egeég’ toab 4RE hEG hggunfﬁlsggagéa é slngpqh%nm her

| iquid inperneable barrier . sheet 65, e sheet's
seal ed about theP?rtighehapnas jgreat Iah %BEW%W @fbdensiiing  aneneasiefnor m‘ncrbn

‘el enent 20 i S. nodrtidts GEPith! elehanelmg vat segdukhase Wstegaibat N, Jebt% 10

deformaci on ef TElleith e SO EY RLIP SN S taLer

such as conpresséed, unbon

preferred enbodi Phete sihce sfamimﬁcymemﬁapkwidlmmd aspwcbmpaédsy&daoptlcal

def ormati on el engiipe?OqfdatdNenih &5 85 tmilliB¥QALI ON IS shown in Figure 25. The
napkin 10 conprises a %5 barrier sheet 55, an absorbent core 40 and a

t opsheet 45 (not shown). The absorbent core 40 is conprised of fluff pulp.
In a middle portionS8# efothee albsordinet embbinfdhtt BE o lsbhftapul dapksn 10

enbossed in a | t hat th artice 6
hi ghly densi fi e36 urtcﬁ%%ﬁ{)é%g%%%&fn% absor Ben 'gfﬁe%oreaﬂgbﬁ;' sﬁé tgbstl bl e
to wetting, the ‘F’P‘Bﬁcf'mﬁm'p the s@RESryengpkitonfedcomprireghoitom htheni kieye

portion 8¢ by a swiface | 13SQowhl ea @%&%bveus TBU%pé h&q@n‘?in%ﬁa%&ﬂ Qﬁe@”t 20
of the present nven ion EF sai d be the 'niddf rt
f

ion 84
absorbent core A aﬁuIaBs%%”ﬁeC%'Gnagd aoPaE'HBBr’R!'@&t bséyo?fbd tane 25
m'ddl e portion 8defo?rmetlartnsaterbmtt 2001 As4Bedradn aFigueé e6e nini tﬂlsS@lﬁbodmﬂ%t

shown) on its se&@ndd@mrmst.awfé&.ﬁe#ﬁ ?6099 Qﬁﬁér%ag'.wdthﬂea' naﬁ% %’ SO

that the deformation el enent convex
confi guration vm%ﬁs't:ﬁ'éYsaﬁh‘t aF’?fCH”ﬁERiOﬁ 1Qjeqngnt mé?nOfTﬁbisab@mlPMN?ntorse 40

i s about 180. 5 cegéndratigr sinliRRgto aﬂeal&%ﬁorl%nooﬁeﬂﬂe' @E?&ﬁ%t%delenﬁhQuio 1.0
centineters thlckhlnthe unenb sscg7are ndaout centineters thick

in the enbossed ~AMdhdM FigHigs S 5 qdﬁﬂe%tlt 6'?9 {470 BHESY bent
core 40 is aboutlemenD 2Qeist ffitest stolmegganderabmmng Surdace iofretther Banviére.

The enbossed | atiidR sENMBEG.HG AkiGe %Q%rp:m% idh ménle'nqefoehﬁgm @%'di's%gsfaor
illustration, if . the Circular ‘Bend Procedure were

in @ number of positions throughout the laminates of the napkin

20 10, such as between the absorbent core 40 and the barrier sheet

55. Beyond the ends 32 of the deformation element 20, the

sanitary napkin 10 is highly flexible. Further, the napkin 10 has

a relatively very thin caliper, especially beyond the ends 32 of

the element 20. In a preferred embodiment, the topsheet 25 is an

25 apertured formed film, the wipe acquisition sheet 93 is an
apertured nonwoven sheet, such as the SONTARA 8407,
manufactured by E.!. DuPont Nemours & Company of Wilmington,

Delaware, (SONTARA Registered Trademark by E.l.. DuPont
Demours & Company), the tissue layer 31 is a wet-laid tissue
30 such as that disclosed in U.S. Paten_t 3,301,746, entitled "Process
For Forming Absorbent Paper By Imprinting A Fabric Knuckle
Pattern Thereon Prior To Drying And Paper Thereof", which
patent issued to Sanford and Sisson on Januéry 31, 1967, and the
abSorbént core 40 is a superab'sorbent'laminate such as the
35 WATER-LOCK L-535 available from the Grain P'rocessing
Corporation of Muscatine, lowa (WATER-LOCK Registered
Trademark by Grain Processing Corporation).

I e e — T/ . H s SHEET HAS BEEN
. _ ' \ LACED

REPLAVEY



performed on this elenment 20, a likely 37.5 by 37.5 millinmeter test sanple
mght be that portion of the el enment 20 enclosed by the square 300, as
shown by dashed lines in Figure 26. O courge, a person would want to test
a number' of other portions also but TH S SHEET HAS BEEN REPLACED 40 this
partion woul d seeh1tR be the gpst flexure-resistant since this portion has
.as great a propgﬂ;ti on’ ofelelfsiIWeE &t eghasnamkinot herwheposubpetedf thhene

el ement 20. It othsd dietmotvarefgt bbdye, 1wKdn ir{ﬁlpgs ul.d need to be
tested Using thankalhRefkATELEL, 4. oS! %}FEI ate siﬂ?ﬁ' the s\é@ciangﬁ'g%ﬁbu?‘a have
-an unconpressed optical cali pepr gr° atBf PABKING. 39 rRnevigusier descBibed.
anot her al ternati'Vé &mBedimesht isofpagtisakirtyarysefapkion dHe fBfiowfty PeSSENT
inventi oh i s shome i deforgbties RmRR : t b enbodi.nent, “the sanitary
napki n 10' conpghgg;P fr.om the bgﬁyglggbuéﬁ% gh§33ﬁ?ﬁn9fat€%p§ﬂ@€0 49 a
wi pe acqui sition é!_eé'fp §8¢ gvet i thicelPmeRt 20, takeatvsordecrinvear eipidrda
barrier sheet 55onfigyrationieberewani te &leetdiie 25hd ' ' e 26, in
t hi s enmbodi ment va?hﬁﬂdg;i@ircgpt o, El gggnt 0 i S ceﬁfpeer%ggéﬁ'wtt{?gg%%pkﬁ%ﬁ 10.
Basical |y, the deformation el ement’ 20°of2R'N"s '8niSodPiferlp Peauice geensesl | y
simlar to the HMBBIRLTYN a8f it Iesitgetbe maestipuleel emendddfion s hB¥YbAd tHedUr €S
6 and 7.10/ n t hi sndabdzliotenhe dibResteh@r Mald eqpent 20.is affixed to the
garment facing Q,gé{,a@ nof the bﬁgri er’ ﬁée%pgg{' %v’véevhe'ﬁh"’f h@e’ﬂé ofRet i on
el ement 20 night bée di sposed’ i h'Q REfHer! s fodremeliscemfartagieuthashe

| ami nates of th&*hapRetingoaserersssh asdbesnpmst RergbaRIAEN, qr;gem%(['zsand
the barrier shejstjbié%ndB@ri(eoEﬂxtk%‘legﬁfbdﬁe 32 of the deformation elenment 20,
the sanitary napkin 10 is highly exi'bl e. Further, the napkin 10 has a
relatively very thin caliper, especially beyond the ends 32 of the el enment
20. In a preferred ¥iedipaetiéulat hembodisaae ' apertured, forned
film the w pe gegyi §idsPigNga! (%3 is, ag ga%irtt’ﬁrggesﬁgﬁv\%\%gﬁl{'gﬂe@?,vesuch
as the SONTARA 8407, manufactured 5§ 'Ref: BupPseidndifpabyigucotmpatimpsef

W mington, DefiligFein (SONTARRa Regr mtusr etheFr asievgisKarky "%d;ﬁcg;@gng?]n
Denours & Conpaby) matbe witisiMe 315 a,wet-laid tissue 30 such as

t hat di scl osed ;negtlso.n'Patent g?t éﬁ{'% 6,f_h§?1t|tt e By S0Es sSCoPeoOf Fdheri ng
Absor bent Paper nI§y 1Pri nth Ry A BERIPTe HAtRNIded tPacovarn iMfhdrec@ppbrded To
Drying And Papeflaififer @bf Suctwhittdnges ' and modifications that are within the.

20 scope of this invention. \

What is claimed is:
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patent issued to Sanford and Sisson on January 31, 1967, and the absorbent -
core 40 is a superabsorbent |am nate such as the 35 Vﬁﬁ%??lliiti:jgg%::::r 72
avail able fromthe Grain Processing Corporation of Miscatine, |owa -
(WATER- LOCK Regi stered Trademark by Grain,Processing Corporation). THIS =
SHEET HAS BEEN REPLACED 41 As seen in Figure 27, the napkin 10, when Y,
.subjected to the forces of the wearer's % when worn, takes on a nunber
of the beneficial shapes of the napkin viously described. This

enbodi ment is particularly useful for theUGAdHS ow ng reason. 5 The
-deformation el ement 20, and the areas of the napkin 10 - superinposed over

the el ement 20, take op a gopvex #qward configuration beneath the .
vestibul e and specifical |y beh8at$ EnaPsarhgftnArt inlief cempriTings ant hiesorbgie n

10 is able to acquire menseansi randdiat diquids peim@beS topehaegst i

I's . . 8! Gay il
addi tion, beyond the 10 enfsnhg3 he, ; me 0, fhe napkin .1g is hi g?hl y
g¥eudihat es‘ig%\glo%?'%'zaec;%ﬁ]ézﬁgl yPXofPBRIANNS, ahas

flexible and very thin. Theﬁsk he n%gk _

a low wearing awareness, SHQ &P fdenanty Haie| fleformationmoeiemepubbei rgnd
the gluteal groove.. Wil efiganré-casetastiboshigedeSomfat {41 PfSapNt %ﬂventi on
have 15 been illustrated gy ¢§§,th REka Lt yould be obvious to ?.OS% 8
skilled in the art that various ot Her chanye¥” aifdstodi R9re s s seih base
made without departing frorfct P® s¥pfacet haviag scoprvesfupwaed donfritadidn wHeni S,

therefore, intended to covaridiarttitk appaibiectedClan i ral | hanges and
nodi fications that are within the 20 scope of this invecﬁﬁﬁﬁ%.sqwzﬁr‘i?'
clainmed is: TH S SHEE HA%hEE N REPLACED 1 CASE 3805 CLAIMS 1. A

I

di sposabl e absorbent 4rtic biRgFienabsarbents arbigie aoeadsnand 814iinayi d
- perneabl e topsheet, and haherarteriwedi tindithad $iideer aracterized b
conprising a deformation glenegs. ﬁ]gijgli def ot éi o% ogﬁgﬁrr@?i‘t "'E%’Peﬁ‘g had a
flexure-resistant, said deformation el emgnt3Hay My facing surface of said
article to have a convex upward configuration when said

article is subjected to lateral compressive forces.

_ 3.‘ The disposable absorbent article according.to Claim 1 or
2, characterized ‘in that said portion of said body
facing: surface having said convex upward configuration

is symmetrically disposed between said longitudinal side
edges. '

4. The disposable absorbent article according to Claim 2
characterized in that said means is a flexure hinge and

preferably said flexure hinge extends at least partially
Tongitudinally.

5. The disposable absorbent article according to Claim 4
' characterized in that said flexure hinge is formed by
changes in the material properties of said deformation

e]ement, or preferably by a geometric discontinuity in
said deformation element.

6. The disposable absorbent article according to Claim 1
2, 4, or 5, characterized in that said article has
walls, said walls having a pudendal facing surface and a
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body facing surface, at |east a portion of said body J—acjﬁg_&ULLac_emhg
a convex upward configuration when said article is subjected to Tateral

conpressive forces. 2. The. disposable absorbent article according to aim
1, "characterized in that said deformation elenent has a means for

i nduci ng said body facing surface of said article to have a convex upward
-configuration when said article is subjected to |lateral conpressive
forces. 3. The disposabl e absorbent article a&cording to daimJl or 2,
characterized in that said portion of said body facing. surface havi ng
"said convex upward configuration_ . t L SPQSs ed be e

| ongi tudi nal side edges. z?asel'héald qus)‘%/“ efra& %ef% f%‘ %VYE &d
Claim2, characterized i nbabatofsaaill mehltss besnga aﬂnmentesmdng@‘tanm of Sa1d
prefer abl y said flexure hi § Legpt ar;,; é/ halv PPl sidli dpalby -

5. The di sposabl e absor ben{ngjf ??%ﬁbdaggﬁ)arcd saH tﬁH ? WS o d |n

‘that said flexure hinge is uPB?"rﬁ‘eﬂmtf)}g“WéWbe r“ﬁ‘d( ﬁE"trﬁiﬂ e‘F‘?gdP"’prpé'ﬁgerrtaﬁ
sai d deformation el enent, said ppefeadabl flacthyy asurdacet ofi csaddseehitsi randt }saluh

said deformation element. go 06 drsRaRRbbRy2baeIRet fidl dlre safgordiate L0

Caim1l, 2, 4, or 5, char erized in said, arti NL
wal | s havi ng a pudendal fad\ahy‘gstheacéma’r‘?d auPwirq sc E*i"‘?—TAS" BE® F@PL&‘CED
\-/\él I ts)agg nsa;g pude{ldal La(yregeraur%acgeaarasaya Wedhlapedat m:cfdgurlaafsm ofwgsml d
ing adj acent sai ace of sai
article having said convex%% écCE@ 80?1%!8 ﬁ]r atgl %rﬁs?ﬁé;g?v?é%ent ral region,
preferably said pudendal facing surface of said walls and said. portion
of . fsal d body faciﬁgg surff.acerhef d ssploatAliet asdoeberta\sirixlehecardvex topGbaic 1,
configuration conmbine to ese g S ic0 n
subj ected to |l ateral corrpr gs’s?‘vg%f %I’ ‘Eﬁ‘ﬁfag{éﬁéﬁw hf"p@ggb da%gcli)?‘{)] hathe
article according to d ai mfront ZGQHO'deECGBhéPa&‘ér?%Ha\ r‘?eﬂ}?&t’ %%ifjd ront

article has a region being generally cupped-shape when said article is

subjected to said lateral compressive forces.

8. The disposable absorbent. article according to Claim 1,
2, 4 or 5, characterized in that said deformation
element is selected from the group consisting of poly-
ethylene, po]ypropj]ene, polyester, polybutylene,
polyurethane,. ethylene vinyl acetate, thermobondable
-cellulose, latex and silicone elastomerics.

9. The disposable absorbent article according to Claim 1,
2, 4, or 5, characterized in that said absorbent means
has a first major surface and a second majof surface and
said deformation element has a body facing surface, said
absorbent means being superimposed on said deformation
element such that said second major surface of said
absorbent means is adjacent said body facing surface of
said deformation element, preferably said absorbent
means comprises an absorbent core and a liquid permeable
topsheet, said topsheet being the layer of said article
nearest the pudendal region of a wearer when said
article is worn.
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front region adjacent to said central region, said front region being
general |y cupped-shape when said article is subjected id |ateral
conpressive forces. 8. The disposabl e absorbent. article accordi ai
1, "2, 4 or 5, characterized. in that said deformation element is selected
fromthe group consisting of poly- ethylene, polypropylene, polyester,

.pol ybutyl ene,. pol yurethane,. ethylene vinyl acetate, thernobondabl e

cel i ul ose, latex and silicone el astonerics. 93 The di sposabl e absor bent
article according to Cdaiml, 2, 4, or 5 characterized in that said
*absorbent nmeans has a;fir J f ' i I and
said deformation el eme%]é' hiﬁse gq%@({cﬁ?ﬁ%ca;%%gr%ﬂ?f%&Z?&gg%mdgéo?d;ecr]]??"rﬁelans
bei ng superi nposed on sai d2defofatIorchasiegsieds igh thedt sead d debaydmbiamej or
. surface of said absorbentemem@nt i hafdj aceflexmnb dredpshant@ci og sutf ageaaf

said deformation el enent, e y I rben n oMLl ses a
absorbent core and a |iqui g6£fgr§r%g%l éﬁgt%ﬁgﬂfae ?Feg(gr%jj}t%gb%ﬁé(é? olge?sthze sﬁe
| ayer of said article nea?%‘glo grams pUtpsAdeite freafilyna ofl exurgenedstanrenof aitd
article is worn. THI S SHEETedddS 3N gRERLAGHD -most1Greféiabdly SROSARKEre-
absorbent article accordi nﬂ &9 9 %i m 1 }29’ 4 @é ?? characterized in that
said deformation el enent R ST @gfs_ ncd 8P -at -1 east 100.0
grans, preferably a flexure-resistance of at |east 200.0 granms, nore
preferably a flexure-resistance of at [|east 350.0 granms, and nost _
preferably a flexure- resistance of at |east 500.0 grans. THI S SHEET HAS
BEEN REPLACED
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