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I nvenfion This invention relates to absorbent units. f abs tzéle
such as disposable 5 di apers. More part|cularly s ifnv nt|on r

to di sposabl e diapers including a batt which is constructed and arrange

provi de increased strength and absorptive caﬂhcrty in the crotch regi on 1
tthdlaper whi | e :at )
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| i qui d- sor bent superabscwfﬁqg fﬁﬁéﬂé :na¥€1§£§§|€§egb¥9 &Lp the absorbent

unit or 15 structure thereof 1s configured ronDteP$|qU|d w cki ng or
transport withi Hndfks fPBr69§°ﬁ§?ﬁ¢xa€FiPh§SSFPGBtﬁﬁedﬁépeﬁﬁpnﬁze

utilizatioms of tdiapdisds ptMdce Cp@@@iéuwhyhetﬁwem@éﬂebsﬂtrérnaeésal whi l e
Structure. Backdid e Radatile Fiankt S rins Lintde 2 b tperbichobpae
subst anti al advanmﬁxﬁﬁucﬂuﬂ(xnduxnuanghdnmw paxpid & iﬁ&tﬂﬁhﬁﬁto be

wth i noreased Sanat aid AEEBHITE Caracied FROTRS SroteRGrEaIpH" ™
structures incl e therdistpar, mitidieiat) the csané tmmpmyd:hmgham qui d
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30 directed against_t and a nolsture | ervrous pl astic
backi ng sheet t@®@%aihifiam an sinkteiadinivettrd narea uinte crematag | ayer. Such

digpers are showedibré Sf RtfeBathh, FBribldd{ifdnt® dMeseke disperand in U S
Patent No. Re: 21‘.6nc 5u1d1tnog I%ng%afyefzquzdgslsorbent superabsorbent
material are disclosed wherein the absorbent unit or
15 structure thereof is configured to promote liquid
wicking or transport within the fibrous matrix of the
structure to optimize utilization of the absorptive
capacity of the superabsorbent material while
maintaining the stability and structural integrity of
20 the absorbent structure,
Background of the Invention
Disposable diapers ptoéide substantial

advantages and convenience over diapers intended to

" be laundered and redsed, and in recent years
- disposable diapers have met with increased success in
the marketplace. Typical disposableé diaper
structures include a moisture retaining layer of
relatively high liquid holding'capacity sandwiched
between a moisture pervious facing layer to be
30 directed against the infant's skin, and a moisture
impervious plastic backing sheet to confine moisture
within the moisture retaining layer. Such diapers
are shown in U.S. Patent No. 3,612,055 to Mesek et
al. and in U.S. Patent No. Re: 26,151 to Duncan et al.
35



-2- The use of so-call ed superabsorbent hydrocolloid materials in absorbent
£ticles is known for enhancing the absorbent capacity thereof. Materials
N S nature are highly liquid-sorbent, 5 and are capabl e of absorbing -
&t ai ning many tinmes their own melght in liquid. Wile such materials
i ghl'y absorbent, incorporation of such qmterials in an absorbent ,
pNel'e, such as a dlsposable di aper, can be probl ematic. Specifically, hd
super absor benTheansei g %ﬁaﬂﬂkﬂqqlSnpeﬂﬂbSQIbemtefflC|ently wi ck
ansport Iy akdcoaﬂemhm%mﬁrmsssq% 3&6‘&5%%“&@8?@ £8) RHGWRJ De

provided for - _Ppronoting w cking of liquid thr out an absor bent product.
In practice, stRR %BBGPSB§8rG§ﬁ:QHQQQQQQQ;QEPackﬁﬂl%&RE@@fy prevent

l'i qui d-wi cki ngMatértiblae &lfChhfI%t latiire et Ip Pﬂ@ﬂxﬁéCQo?BénE()r m a
gelatlnoqg mass en_wet tegﬁ éﬁ ﬁpts wi ckin iquid to_unwetted
f

portions t PR EF GPP2 FPErHTS & ’gp*’tlﬂe'F?'é& times " gel
bl ocki ng", andthebr26wn uadghmraM'nxquzdx)[ﬂhﬂ&ﬁusu&ﬁemitdexamd atéi ci ent

use of e SunElakegr RERbeHEL Shelbtaeid et od A AR RR LRS! 15
mat eri al and fabrahsonhEamlaktsudhnasunhxkqna;ﬂiqus&bkq @ippeyed 25 for
enhancing absqtpLiyg ﬁ@BB‘iHn%t‘iE ansi;etdlffl% (}'s'l[[iﬁatg%fﬁn U.S. Patent No.

4,186, 165, to erson I eve endi ng the absorptive
materi al 90 n t$wperahserbeat meterdadisrgansraky A nPtidetctpacity of the

fibrous mater 'é‘fﬂéh@ﬁ%l&hﬁx%ql orS YRAMEPLY D qei®)] '&@”@h&b' | gnthe void

vol umes of the fibrous naterial, which otherMAse rovide the [iquid-holdi

capacity of th%s%‘?bﬂ:ﬁﬂ whGkA ng aechandsn ishawtd Lo RPUIGRALFeR in such’
super absor bentpf bhbeinghkae#ing3of liquid throughout an absorbent

product. In practice, such superabSorbent materials
15 can actually prevént liquid-wicking, in that such

materials can tend to coalesce and form a gelétinous

mass when wetted whicﬁ prevents wicking of liquid to

unwetted portions of the material. This phehomenon
is commonly referred to as “gel blocking", and can
20 undesirably act to'prevent effective and efficient
use of the superabsorbent material by isolating
liguid from unwetted portions of the material. While
blends of particulate superabsorbent material and C
_ fibrous material such as wood pulp have been employed \\g
25 for enhancing absorptibe capacity of an article (such
as in U.S. Patent No. 4,186,165, to Aberson et al.),
it is believed that blénding the absorptive materials
in this manner can act to diminish the absorptive
capacity of the fibrous material, since the _
30 superabsorbent swells and fills the void volumes of
the fibrous material, which otherwise provide the
liquid-holding capacitj of the material. Poor
wicking of liqdid is also a problem in such
superabsorbent/fibrous blends.
35



-3-. Furthernmore, the very substantial swelling which takes place when such /
super absorbent material absorbs |iquidd can undesirably i mpai r the . /
structural integrity or stability of an absorbent -product into 5 whi ¢
such. material is incorporated. Abating degradation of the structural

integrity of an absorbent article having superabsorbent is particularly
| tant since the article can be subjected'§6 continued use after wettiN

(such as the 10 case Omuzthenmmmbletweaﬁef} Mhsbtéﬂﬁhalnkﬁgihﬁﬁga|so
facilitating hauw K use. Addit |onaIIy,

osal r
the texture of o supe %?ﬁ%ce%tw%?&?ﬁ SSBP?EFgﬁﬁFPFﬁﬁ Pategdal
obj ectionabl e, absorkkiliguid faan hmdeeir abbyeihpaitSthet Berabtughur al

' it f td t e o.that the
wet (60 supgr ansar ol 13 )  FITLEEY R R, BbRBEREL b BRCR it Sse. one
manner in Rhi ch¥s &ﬁ&wﬂﬂﬁﬁﬂmﬁﬁeﬁkﬁkﬁisﬂlﬁmprpﬂastbéen Ahabmpgrated in an
absor bent artlcaggﬁadgggghldrléﬁgéﬁgﬁsor % 1n§§$ ?§ ofCapel i can. This

at ent dlscloses ep05|t|on of sup i 8% a predetern1ned
Battern such a® ng RF & V%ﬂg|§R£9!§k§@Wb%delbetmeen two 25

| ayers of relat puelmmrkﬁlseqrﬁﬁfﬁtéd@%lﬁn@épeﬁe aFE?cf:Pé‘tSQB peates that
providing the p%tﬁﬁ &H} er% rbe tqﬁl?nkéat%o‘g?r:l& stglls ea Iea%;/ﬁgé
channel s bet wee l BRi ¢SEER APoRN e | e
flowis sthbed aashendgapﬂnspuéabrﬂ)dtfpfmkgﬁéfhtguéﬁaiﬁtég%hty|algér
e shes 1 a0 RS MR o TR o B B S VAT o
pronot ed by C|Og§tgpa@sng oﬂddztxonally, the texture of some
superabsorbent materials after wetting can be
objectionable, thus making it further desirable for
15 the structural integrity of an absorbent article to
be maintained after use so that the wetted
superabsorbent is held in position within the artxcle
after use.
One manner in which superabsorbent material
20 has beén incorporated in an absorbent article is
shown in U.S. Patent No. 4,232,674, to Melican. This
Patent discloses deposition of superabsorbent
material in a ptedetermined pattern, such as
W | comprising parallel stripes, sandwiched between two
25 layers of relatively non-absorbent tissue paper. The
patent states that providing the pattern of
superabsorbent in the form of stripés leaves channels
between £he stripes'along and within which liquid dan
flow. While flow is stéted as being primarily
30 capillary to start with, larger channels are defined
as the superabsorbent material swells, which
diminishes flow caused by capxllary action, since
such capillary flow is promoted by close spacing of
fibers of a fibrous material. It is further believed
35 that this type of absorbent structure does not lend



fibers of a fibrous material. It is further believed 35 that this type of
absorbent structure does not |end +4--itself to maintaining the

sgas ity or structural integrity thereof attendant to swelling of the
suplr,apsorbent since it is specifically contenplated that the non-absorbent

| a bet ween which the 5 superabsorbeﬁt Ts deposited are intended tqo~
tF)ﬁ ‘ ;’iltoalrfs 1E§|Ql%elegr ?tﬁqtétféuw %Ismgltﬁ%fwmbaefb%nt ~

ui I eve at provi super absorbent naterjal between two
tis ayers, 1Fﬁ¢56é&ﬂd§ﬁ&§ﬁﬂqt?ﬁqﬁﬁhiQttﬁ%g%"% tngso h €patent, does
not address prgbbeaabaswew edrwe hi ¢ hies repediFidallargentempldted! unes

whi ch nust be apsor and retained qui ckl di sposabl e diaper. It is
not ed t hat thi § B&tgﬁﬁ q% %Li %ﬂ@%ﬁ?ﬂ%ﬁ?s %fcbhgg
t|ssue/suﬁerabsopbeabsbibenmomsndgposntednareewntem@edaphlbeamdvednpon

mhich_generaIIFPg??g %]% g%mqékdtaégig'I%wé?g{ﬁ%vgkuggg of liquid at

reletlvely snal rate en ar e esir characteristics of
a di sposabl e déaperabgorbent. Furﬁb&¥thteh§ believadithat to Karam et

cal, aiso disclgagys %%%P%gﬁggb fA@ Wk 61 416K BRE h Bl REERROT bent

material. The article I'nc sheet of ui d i noperyious
material, and ha¥R&Bd p&r RCEEF ANRS %tt??%qlﬁgs ofb&BiBent pad

conprisingga | ?a%elnse f @logry rifdtbraa&é@esmsbpéﬁyl desoadaaeenuitthe thever
sheet, with either t er or |lower.surface ad coated with

t
an absorbent pBey ﬂ§ﬁvﬁﬁﬁp jafge fiauid | tPLungs ShéﬁgaWBFg Egcond absor bent
pad 30 intergpdbabed had iredta il apali ¢kiky bay ka ndispesabtenpri sing a nags/

of fibers haV|gq 3 conp %?%Egnoted that this patent only discloses
the embodiments of the tissue/superabsorbent

15 construction in a sanitary napkin and tampon which
generally need only absorb relati#ely small volumes
of liquid at relatively small flow rates when
compared to the desired characteristics of a
disposable diaper.

20 U.S. Patent No. 4,461,621, to Karami et al,
also discloses an absorbent article which
incorporates superabsorbent material. The article
includes a backing sheet of fluid impervious
material, and a fluid pervious cover sheet. A first '

25 absorbent pad comprising a loosely formed fibrous \“J
mass is provided adjacent the cover sheet, with
either the upper or lower surface of the first pad
coated with an absorbent polymer material. The
article has a separateISecond absorbent pad

30 intermediate the first pad and the backing sheet
comprising a mass of fibers having a compressea
region extending throughout a substantial part of the
second pad. The polymer coating is described as
extending at least a substantial part of the width of

35 the pad and from the third to the sixth tenth of the

~



regi on eéxtendi ng throughout a substantial part of the second pad. The
pol yfer coating is described as extending at |east a substantial part of/
the width of 35 the pad and fromthe third to the sixth tenth of the /
.length of the pad. The patent discloses providing the polyner coating

two strips with a space therebetween to elimSrate "gel block" at the

central point ofehhbhdogxehet paa ﬁ‘ﬁe' 5a%mr d‘i%% ké%t :?%%uﬁ

bel i eved that the arrangenent |sclose es not nd |Lse*f
to maintai ni ng Fhe BPiBMeX: Foating, & Gr"’&l Sltﬁt’-@@r Ml)Fhoﬁ SRaSgosor bent

structure att endnefebetabaar Rbi éﬂllﬂﬁﬁa&\ée|”b'eflgb9.5ctkhe aROlkWE el al
particul arly when,t terial is positioned on the surface of

ol
the first absorB2AR pgg éFégeﬁfcfﬁé QBcondSpdd. Othefo GO SHFMSHIONS e
desirabl e 50 prbti ils belliepedabhatdthpearbangemeat diselbeeld Um tthis

h | d- t 15 . t | f
nronPoul | oo hbfBkHe 18UECa5E: DeRh JURRIRG R ciininl kBl 31 | he
configured to p$bablb1ﬁyckrngtoﬁctuqaldln@egthtqfoﬁheheupbsabbenuent
material provi dggdehoe sena&gpaa%ozbda%aoé LR a?xtdes?:fel%'x y & kg bency

as is inportant 'n a |s osa E I°nveéntion The .
present inventiB® $?69|@é§eéhalnp969édca §§#HéWbeanﬁhefBplamsﬁsposable

di aper or 1ve |hkeeriniong paeee‘ioaadt ba IQh%S%'&Trf'a&\éeBtf' e Fitst
di sposabl e di ape absorbent unit or

I s, di scl oge avin npr ov
structure mhlchaﬁﬁeﬁpﬁﬂiaPéé ﬂFéﬁF?“g ggPds§8PB§nPa§uperabsorbent mat eri al
fo(_significantly enhanc[bgwbhkdltherdfbebdbégdeeﬁaabl! &b plrevddapar. The

a;siﬁngslnventlggsbggggggsdgasgr hi thaRoa sotbe%k|U|O%'C fibrous batt,
_ incorporating highly liquid-sorbent superabsorbent
15 material for enhanced liquid-holding capacity. Such
‘a diaper should preferably be configured'to promote
wicking of liquid to all of the superabsorbent
material provided therein, thus providing a high rate
of liquid absorbency as is important in a disposable
20 diaper. ' |
Summary of the Inventxon
The present invention prdvides an improved
absorbent unit for a disposable diaper or the like.

. In one aspect of the present invention, a

N 25 disposable diaper is disclosed having an improved
absorbent unit or structure which incorporates highly
liquid-sorbent superabsorbent material for
significantly enhancing'ﬁhe.liquid-holding capacity
of the diaper. The present invention includes a

30 highly porous, cellulosic fibrous batt, which is
preferably provided with a generally I-shaped
configuration formed from an initially generally
rectangular meﬁbe:. The batt includes end portions
and a central portion, wherein the central portion

35 includes a medial section flanked by a flap section



ny-provided wth a generally I|-shaped configuration fornmed from an
y general ly rectangul ar nmenber. The batt includes end portions and

a/cem\ral portion, wherein the central portion 35 i ncl udes a nedi al
sect i | anked by a flap section at each side therepof. Each flap
secti) s folded into overlapping relatiop with the medial section(so that
the « r edges of the flap sections are positioned generally adjacent edreh
ot hi ong tate éach didwgithetiewd. ceﬂadllflmp(ﬁecthmxbais)fo]]'d\edfl brous batt

conprises firgst o, erposed to
define a web ﬁh acéﬁgﬂ%ﬁﬁgqgaken |gnp§|g§%t %geggcg$§v7%§rtlon of
the fibrous lt@tatt |i¥hq)mﬁﬂika(9d§¢5 of tthe MtSQq&mn!ﬂlWy | i qU| d- sor bent,
superabsorbe é%hlfyFg&ﬁéé@ﬂ@degéht@@h&ﬁbaiaﬁgrE e, with the

superabsorbe naterlal | din disgrete, preferably

| ongi t u@ nal B %ﬁi&'&‘d"xﬂér‘? dhy %r%?"esf egions. This 15
configuration prOV|deqﬁxeiﬁbgﬁﬁg%5§tﬁrgbmbﬁggggefiggt0@§p@f sﬁaerabsorbent
mat eri al which are relatLﬁﬁJy free qﬁﬁ qﬁﬁﬁgpera sor bent terial. I'n order
to pronote wSEEARSE JO4S LS AN i HPEEROSES ot Bent .
3truc$ur§ ltla%ﬁhe a{(lvbébtﬁ:tkﬁtfa«:s tlve retsle vwédn & psilgnifiqaﬁﬁlylel atively
ensifie [ i{n SSNE C elation to
each ot her %"]l‘r %ocfpr%'g tfsrbée%%qora?"ﬁg ‘?%% ’f%?ﬁé\ xtendi ng -
di scretdor eglvuth & g.lmxaltmmbdntghm ekiquidTserpentsi on of these wicking
enbossnent s |on\Mt%?éﬂﬂ&%ék%hf{Jufgéylgféggie ndf cki ngpgeChani smin

intimte assomzﬁ the regions uperabsor bent naterlal for

di stributi onwsb |inferface alWitdi thee SUBRGIRATRRME m%ﬁﬁ‘#i#th%%"ﬂe5|rabpyj

acts disposed in discrete, preferably longztud1na11y
extending, spaced apart discrete regions. This
15 configuration provides areas_betweén the discrete
regions of superabsorbent material which are
relatzvely free of the superabsorbent material.
In order to promote wicking of liquid to
various portxons of the absorbent structure, the
20 fibrous batt is formed with a plurality of N
relatively densified liquid-wicking e‘mbossinents
in Spaced apart parallel relation to each other on

respective opposite sides of the longitudinally . \\)
extending discrete regions of superabsorbent -
material. The provision of these wicking embossments
30 not only provides a highly efficient wicking
- mechanism in intimate association with the regions of
superabsorbent material for dist:ibution'of-liquid to
all of the superabsorbent, but further desirably acts
'to join the first and second webs to each other to
35 provide the fibrous web batt with desired structural



to join the first and second webs to each other to 35 provi de the _
fibrous web batt with desired structural-« -7- integrity and stabilit#,

even attendant to swelling of the metted7superabsorbent material. For ./
further enhancing the stability and w Ccki'ng characteristics of the fibrg

batt, the batt includes a densified conpacted fibrous w cking |ayer for g
|ntegrally wi t hiobegef tyhentli s¢ebadd tyecendnwalbsendhng densiwkladngi cki ng
| ayer s Providgg ahe! e BUCLlBERaBLoBEA L IAIENG Ay LIS POSILI ONing the
wi cking layer in intimte association wt R e di scréte regions .of

super absorbent material FPEvEHEGhEr enRbaneBnentbef stebidipyoantde | i quid

transfer therebgtiwkehg Eharae&aﬁabemcgf ?hkﬁed?BSbEhgdbﬁ%Qk' He'ayer

desirably prOVIg neiH% for aseve 8? litting or Iiké radati on of

the fibrous bat it &RGaHASSoasHENFL A8t oP BaﬁéFFeglgﬁﬁéﬁawéé bBEBt

materi al . Such 3wmgeirl foymedhantepga2Qy wﬁt&n&néaafakﬁé perptoghded in the

form of anot her de | 0 te eIIu osic fibrous w cking
=PRBAD WebS rPhss §EnSRELER FReRfner A8¥oFent,

| ayer forned at out er —sur ace of ‘one or in the
formof a paperprp§sd§dlayeﬁhposntﬁoﬁedeabfthhe|MWerWabs,othube webs above
25 t he supera t a t o] L n of

t he batt begeatﬁ§??§§8hiﬁg QEF Mégg?ﬁgnggyggosg ¥ &nggggéggaﬁggﬁ%ﬁucture
beneath the di apdth f&BFn&l§ﬁé@Fe FRE&PREr of oSHBATRAEORRENEeMatATEAR 30
super absor bent pebeidal & paSIwéenlntbbracéheofbbbﬁé%ebﬁiaulahe batt can
further be for conpacéﬁd nbossnent s mhlch ext end

Svﬁversely opgfﬁgsggra SFeFSESF?Udln beelkAPsOf gthtfal Iy at the

of the densified wicking layer desirably provides a means

for preventing splitting or like degradation of the
fibrous batt attendant to swelling of the wetted
superabsorbent material. Such stability-enhancing
20 means can also be provided in the form of another
paper-like densified compacted cellulosic fibrous
wicking layer formed at the outer surface of one of
the fibrous Webs, or in the form of a paper tissue
layer positioned at the interface of the webs above
25 the superabsorbent material, positioned above theé
medial section of the batt beneath its flaps, or !
o positioned above the fibrous batt structure beneath
% ' the diaper facing sheet.
' In order to confine and retain the
30 superabsorbent material in position within the
fibrous batt, the batt can further be formed with
densified compacted embossments which extend
transversely of the parallel longitudinal
embossments, generally at the ends of the
35 longitudinal embossments and at the ends of the



35 | ongi t udi nal enbossnent s and at the ends of the -- 8-
| ongi tudinally extendi ng discrete regiLogs-of superabsorbent material. By
.5;"\construction, each discrete region of superabsorbent_is essentially

ad or chonghtudipaldy ®Hend bR AbeSERERt Segions @fed in the first
8rab %erfe”xﬂéﬁ@é:gsﬂrab%tg?aa&@n&:t&&ﬁﬁpléaéu of they

- nd f]
A& ur e. B%gguse of the desirably high gui d- sor bent, characteristics
tRe /super@bserpseat resian AL syReraserbent: de gsssatidllve furt her

Raneed by B0unaRiO¥%didkh £aséd byt bRef HaRAsIEGbi0RMEY sdhents br ous batt
structure with at least one discre 3 reglo gt t he sup rabaﬁgbggt mat eri al ,
F80eng Sy £ |

with ea®h f|Epraed: ion thee fik s 28 dREPMIS 'Y EFR&F ng
embossment s BegidibBa vt R HHSE19G ctheoseabl ity ofSunRr abspidente Mt eri al

t herei n. The_di aper s Quter |layers on.each of, the o site sides of the
batt. The fiPe€2aBFLeP 5&9 q%§+$k?i3 Qb?ﬁi@fRégH&ﬁﬂ%ﬁgh?mbervious backi ng
ISheet, ﬁnd téﬁa@ﬁ@%ﬁ:ﬂsﬁtids tée £gégsob§§abab$§rama.me/ﬂm,fapi ng sheet.

n anot her aspect, there jis proyided a di spos i aper.,_conprising: a
first outer §8FbPH°tYhé’¢o¢ﬁ?o‘¥"39ﬁ5i§?ﬂr & E%V}/’ie(ﬁ@m% Rfeet: a

hi ghly porouprovtdingoeacy idf otliebflap sactibalst dfaviing filgeoesal |y

| - shaped congi%yration forned.{ronkaf initiagl . %perm1§/%e§ qggular

Htkg SEFRGIRLS RETR At 8BREr AP EECHE YT Tt é nedi al

menber and h
section, sai ghkagupegiscxbentimatenppd, widhseawid filamrsdcbioms webs

super posed to_define a inteffa ) ehe S ial section .
bei ng provi d&8S ng &%F? eﬁ' ﬁ?’g‘%??‘??qgﬁg@& E'gin%ﬁg%perabsorbent N\
mat eri al poséembosedents bounding the discrete region of

15 superabsorbent material therein.

The diaper has outer layers on each of the

opposite sides of the batt. The first outer layer

is in the form of a moisture-impervious backing

sheet, and the second is in the form of a moisture-
pervious facing sheet.

In another aspect, there is provided a
disposable diaper, comprising: |
a first outer layer in thé form of a
moisture~impervious backing sheet; o
a highly porous, cellulesic fibrous batt, said U

batt having a generally I-shaped confiquration formed from
an initially generally rectangular member and having end
portions and a central portion including a medial section,
said batt comprising first upper and second lower fibrous
‘webs superposed to define a web interface therebetween,
said medial section being provided with a quantity of
highly liquid-sorbent, superabsorbent material positioned
at said web interface, said superabsorbent material being
disposed in discrete, spaced apart regions to define
relatively superabsofbent-free areas at said web
interface, said first and second fibrous webs having
relatively densified, liquid-wicking embossments in said
superabsorbent-free areas adjacent to but spaced from said



at said web interface, said superabsorbent material being disposed in
di screte, spaced apart regions to define relatively superabsorbent-free
areas at said web interface, said first aqﬂ second fibrous webs having -

relatively densified, |iquid-wcking enbossnents in said .
superabsorbent;free ar.eas adgacent to but spaced fromsaid di screte &
supet.absor berfiFegPEAsSUPCERBROT PRt KeSd OB Itiogpirdmots awickkisid iefl

enbossnment s cpi@huigl Ngaigt @8ha3iedell RmPes Il @, sai g i A0k écb d
fibrous webs ég?ﬁ'o%ni%i-sgig bgat,la eacﬁﬁgﬁﬁgr%%ggﬁgtaﬁﬁiﬁggﬁ?saldfbatt;
and an outer %’8’6{3’65@92?1’% tRE FBLM SRIStANS: SeCORs fiiRrousidiehs Sfrket

pﬁsitigned injchpﬁngosegdreéakiegsbhﬂhwb$he&ﬁibﬁckﬂabﬁiﬂéiﬁ§lgé%ESﬂEﬂé;On
t he si de oppogjfte.sai ckin et. A.further. aspe of the invention
resides in a;%+ép%§a%€5egigﬁgg?écgﬁgFFéﬁﬁgFgg £0 ‘%tﬁbr |l ayer in the form
of a noi st ur endhpburveopsrvioksnfashiegt shaelti polsitioneds i dupdsogedat t,
said batt havj ; I - conf i quratd. far froman .
initially geneérlg??]ygﬁggi'gngﬁ:gr §§eﬁ§grt g%d s%%\?i tr?d’%gﬁal%pgﬁiﬁtbr%n e Fide
central portiepposite sahdrbackingi sheetsl uding a nedial section flanked by
a flap section at each side thereof, said flap sections being folded into

over | apping rel ati onshapfukthepaadpaedi of €RE! iAVentdbH Pakiae8MPhi §i NY
first upper aad Seco I br ous ggbs superposed to define a web

I r fib

interface the éﬁBPﬁE@g? gﬁ%ﬁeﬁedF8P9§ £P8A being provided with a quantity
of highly |iquid-sorbent,, superabsorbent terjal .positioned at said web
ingerface, said super§b§%¥ﬁé§h° ?5r£%¥e52$“g£5?558§§d°Fnadiscrete spaced .
apart regi ons maisthfe-timparwnioys i batkinggsheetipea- highlgeporbusd conpact ed
cellulosic fi | Lkl { mt t Lth_o 1.d.first _and
second webs a? ég';iﬁ'l cf‘\,&v\i%& ir%ée?%l:%aeh?og%égrrg?‘é%m#cﬁi ﬁgngi“ﬁl’ I-sfxape%

configuration formed from an initially generally

rectangular member and having end portions and a

central portion, said central portion including a medial
section flanked by a flap section at each side thereof,
said flap sections being folded into overlapping
relationship with said medial section, said batt
comprising first upper and second lower fibrous webs
superposed to define a web interface therebetween, said
medial section being provided with a quantity of highly
P liquid-sorbent, superabsorbent material positioned at said
\“/ web interface, said superabsorbent material being disposed
in discrete spaced apart regions, said fibrous batt
including a paper-like densified compacted cellulosic
fibrous wicking layer integrated with one of said first
and second webs at éaid web ihterface,to promote ﬁicking
of liquid, said'wicking layer being in physical contact
_wiﬁh at least a pbrtion of said superabscrbent material to .
promote liquid'transfer therebetween; and a second outer
layer in the form of a moisturé-pervious_facing sheet
positioned in superposed relationship with respect to said
fibrous batt on tﬁe side opposite said backing sheet.



of liquid, said w cking |ayer being in physical contact with at |east a

portiqn sai d superabsorbent material to. promote liquid transfer

t hergbet. gen; and a second outer |ayer & the form of a noisture-pervious
faciing shv-t posi tioned in superposed relationship with ,respect to said
fibrnoysy'hait on the side opposite said backlng sheet. . - 10 - In a fourt

artl chg, LoDl i3l a%neht) LAty (B &gomge%hb sgb%tet.hzra&the%t sai d batt

conprising fir pper second rous webs superpoded to define a
web interface competistingsn, said fibrous 'batt being provided with a
quantity of highly quuid sor bent superabsorbent mat eri al positioned at

sai d web interface, %H ﬁgfg Eeiﬁﬁ bkdk F?b?ﬁu@'%ﬂ%&edédld batt

di screte, spaced apar S to ine re atlve y superabsorbent-free
areas at sai d GeEPYHsinga brstaﬁnpﬁrr§Ddaﬁ§°§§éoAQW?beéﬁ§°W§b§eW§v|ng

relatively deﬂﬁ% Ploséd Gtb da¥k £4& N4 ﬁggoiﬁﬁﬁﬂfﬁcbntﬁét@between, said
super absor bent ee areas ad) acent said disgrete-su ra sor%ent &ﬁgbons to

promot e wi cki riiR¥oRs geatt EflpéaEF°8ﬁ€eéfw§$PdafﬁP Bty o r ous
webs havi ng E”li@ﬁf@‘@éfueﬁ@[nEdpefﬁbébtb@h! flateriadd pogdpdionddat ispid

Ki I ded h
further promotiel SAFATERERT ngaLs PRBRFAD=GEPaTS BRtHS tpdy PRiY HSrd¥ea
physi cal cont ati dusbreteteapacedpepar¢nre§19asdt@uﬂ@ﬁam@om&@atunﬁky|aJ to
promote |iquidgy déé@éﬂSEBEQSEQP?L&BSQer“a% %%Eaf%%%hﬁrt%%@§3e e

i nvendi on provt an_ a Use in an absorbent artlcle J
conpri sing: a fightyandrsesondefibroyisc websr bayipg: relatiiyedat Qﬂﬁﬁﬁ% ng

first upper anf; 56£80diLR1AE EhBb88MmewRdS in said superabsorbent-free
areas adjacent said discrete superabsotbent regions to
promote wicking of liquid, at least one of said first and
second fibrous webé having an integrally formed,
relatively densified, paper-like liquid wicking layer
provided at the surface thereof at said web interface for
further promoting said wicking of liguid, said wicking
layer being in physical contact with at least a portion of
said superabsorbent material to promote liquid transfer
therebetween. '

Tn a yet further aspect, the invention provides o/
an absorbent unit for use in an absorbent article,

comprising:

a highly porous, cellulbsic fibrous batt, said batt
comprising first upper and second lower fibrous webs
superposed to define a web interface therebetween, said -
fibrous batt being provided with a quantity of highly
liquid-sorbent, superabsorbent material positioned at said
web interface, séid superabsorbent material being disposed
in discrete, spaced apart regions to define relatively
superabsorbent-free areas at said web 1nterface, said
first and second fibrous webs having relatively den51f1ed,
ligquid-wicking embossments in said superabsorbent-free
areas adjacent to but spaced from said discrete



'superposed to define a web interface therebetween, said fibrous batt
provided with a quantity of highly Iiquid-sorbent, superabsorbent ma

oy Al
positioned at said web interface, said sw)erabsorbent mat eri al bei ng ;
di sposed in discrete, spaced apart reg+o d to define rel atively AN

super absorbent-free areas at said web interface, said first and secon

fi\brvous webs having rel atively densjfie L oul d-.cki nt J:,
~ sai d super abs8§MP&X -blsroé'g’eé’rteiéga‘tﬂrhgce%f d?%éré)%g ?ﬁ%%:’gﬁk#]%ﬁ]ngg?g{%fsé?g?é
super absor benjenadifded tefnhoysEmeEnet svi admprl $ing | integrated fithsersed
enbossnent s conprising inteaqrat ' S i f i h{s4 8agasecond
webs for joi nf“ﬁd"e&iiag' \ﬁefgssat%'oaaetg'%g%ﬁfgarl ?%&ﬁ a@%??zfﬁg g%f’% absor, bent
uni t. Anot her watizeaio dadhetherrfonrstaitibzing saidnabspehentinipitor use
in an absorbent article, said absorbent unit conprising: a highly porous,

cellulosic fibrous baft . said batt, comhlsiy | YrRRalded rsegond | ower
fi brous webs super pos‘é’b‘s?be%e?%}’ﬁee?ta Qeb r%er's]tlg'g{‘%%:t{ai t her ebet ween, said
fibrous batt hsbswripereyiuteit iah usejuimian yakgonhegt ANt IGlic- nt,

super absor bent g@&e‘%@# td $ingai d web interface, at |east one of
said first and Ssecon | brous webs having an integrally formed, relatively

densi fied, paper-like hi qub1yi pliBas,2%an10n1041¢e¢ i8r dulde Bait, 2@ fdver eof
at said web interface for pronmm |ng mnckln%aﬁrd Eéggé ort of_,liquid froma
regi on of intrbattt FEMPFABARG.EAT SRS YPPLK: ARG Se & ‘3‘2’9’& WRhsg
in physi cal | Poﬁﬁﬁéfp%é? &b Eeﬁgheaap%bi th@‘rfaﬁ:ied W&ﬁﬂtsm erial
to pronote liquid tran r r.ebet ween. seyent h aspect, .o & i.nvention
reardes in an ngSPBén agﬁi#eFB? 8§8vﬁﬁe§n“3%%bﬁbéﬁ?“§ﬁﬁ%ﬂ%§lﬁéﬂﬁiy
absorbent uni t 1iqupd-soryent, hisgpeyrapscxkentc slateralc fosirtiendhtat saidl
batt conprising fi §ateweR%e,23 $852%] Vs 'l Y PP %nd second-

fibrous webs having an integrally formed, relatively

densified, paper-like liquid-wicking layer provided at the

" surface thereof at said web interface for promoting wicking

and transport of liquid from a region of introduction into
said absorbent unit, said wicking layer being in physical
contact with at least a portion of said superabsorbent
material to promote liquid trén'sfer therebetween.

A seventh aspect of the invention resides in
an absorbent unit for use in an absorbent article, said
- absorbent -unit comprising:

a highly porous, cellulosic fibrous batt, said
batt comprising first upper and second lower fibrous webs
superposed to define a web interface therebétween. said
fibrous batt being provided with a quantity of highly
liquid-sorbent, superabsorbent material positioned at said
web interface, said superabsorbent material being disposed
in discrete, spaced apart regions to define relatively
superabsorbent-free areas at said web interface, at least
one of said first and second fibrous webs having an



superposed to define a web interface therebetween, said fibrous batt being
provided with a quantity of highly |iquid-sorbent, superabsorbent materi al
pogitioned at said web interface, saiéd sﬁbe{absorbent mat eri al bei ng

di in discrete, spaced apart regions to define relatively _
supepabgoy bent-free areas at said web interface, at |east one of said first
an fi brous webs having an |ntegraIIy forned relatively

den pa ke | c OVI t the s rface t her eof
at sa E@ bg%gl Q%r%égtlgﬁy%tl RAPK~i%Rid froma

regi on of | nt l@qugdruncknm slamramm@ad @t tthesaautﬁ/awlmﬂ@/ﬁra@el ng
0 physical | cQa1aCked! Ll patasleh MY U R RHENSOLRERL U P ol

to pronote liquid transfer therebet
provi des an aEéSPb@nfreﬂlﬁ Fegiene qfy intradastiion kntQ(Sald(ahanhnnty a

hi ghl'y porousungel,! Bheai witkingua Ralr beldigd i@satpthﬁl@yzbsdé}ﬁceafrdf{ i PP

and second IoTe glbrous webs super,posed to definé ace

t her ebet ween, *§8F4 fi BPEELOB A Faldy sipsrabserhent Maherial tofprongte
| i qui d-sor benn;qampetahsslfleentthmte@eweqmsltloned at said web interface,
sai d superabsorbent naterial being disposed in discrete, spaced apart
regions to define relatively superabsorbent-free areas at said web

i nterface, each of sai'd¥i¥YenirkPr RUHE ANk RRAYLdes iafy aheamhedtr al | y

formed, rel atunet yrelenssé i £l amaogiesorbeeet | v slrey cddniori swieg: provi ded at
the surface thereof at said web interface to pronote w cking of liquid

wthin said absorbent “Hi%hlgagngh%k'%Qlﬁﬁi%%1Q9¥ﬁ$fdﬁéﬂﬁgﬂé“” saatact

with at |l east a portion o superabsor bent nateri al ronote Tiquid
transfer ther%’étmfé@ﬁprliﬁﬁ-ﬂﬁeflr'f-'ﬁ@l Y@Peri Anghseconhilicvter £ ibraus ek

manuf act ur i ngs@p &t se8EALLE dbm% aC el initesrhle HRReHYtwde Maidirst

and second flb{gggugtg %tOLelh ﬁ%ov1ded with a quantity of highly
liquid-sorbent, superabsorbent material positioned at said
web interface, said superabsorbent material being disposed
in discrete, spaced apart regions to define relatively
superabsorbent-free areas at said web interface, each of
said first and second fibrous webs having an integrally
formed, relatively densified, paper-like liquid-wicking
layer provided at the surface thereof at said web
interface to promote wicking of liquid within said .
absorbent unit, said wicking 1ayer being in physical _\‘)
contact with at least a portion of said superabsorbent
material to promote liquid transfer therebetween.

Further included in the invention is a method of
manufacturing a disposable diaper, comprising the steps of:

forming first and second fibrous steps of'highly
porous cellulosic fibrous matetial;

depositing a quantity of highly liquid-sorbent
superabsorbent material on said second fibrous web on at
least a medial section thereof to provide a plurality of
spaced apart discrete regions of superabsorbent material;

positioning said first and second fibrous webs in
superposed relation to define a web interface therebetween
at which said discrete regions of superabsorbent material



porous cellulosic fibrous material; depositing a quantity of highly

| i qui d-sorbent superabsorbent material on said second fibrous web on at
| east a nedial section thereof to providesa plurality of spaced apart,
di screte regi ons of superabsorbent material; positioning said first and\
second fibrous webs in superposed relation to define a web interface
t Hher'ebet ween at which said disgrete regions of,superabsorbent .naterial
are provi ded t%F?Fﬁﬁ%%§3¢€rﬁ?a£$?ﬁFB§s BﬁFtahg§ﬁﬁ§u§ ﬁggfa a¥edE &h
correspondi ng hedidt sedtibnseorrespohdiapdteetbedmbidirdusention cifnisadd
said first and_ second_.fi S hs to each other, including formng a
plurality of d%%%???eﬁlégéggcYe Wi cki ng enbossnments adj acent to, but
"spaced from said di scjeiringgsand Shrstpendbsecpadt fidbronisawels iroBarh

wi cki ng ‘of |IQH$# r§aiﬂcﬂ§3§h |ggr§gggs§ngqh§aq9@9rb§!@gdgq@qgkﬁted_flbrous
materi al of sal I st _and secCond fibrous webs forf joining said webs to
each ot her forcempaftedi Wyckang ?WBP&&@GB&Ftaﬂ@Pﬁﬁéttﬁ@he%N&nsH%ﬁ?d
providing a f!f§ém?”§§id”§i§b!&€e'EB%ﬁbb%U%fba%bb&auﬂaﬁﬁeﬂﬁﬂﬁatéﬁﬂamuto
nnlsture-perV|ous._aC|ng sheet %n nesp%ctlve Oﬁposute des of said fibrous
batt in super pB¥eWife| Yirkhnghefedi@iiden S3ig; Aepsids DS ovi ded
a method of fogokpeisingbintberated fibroussmaiterdalakdorsedm femstcland
conprising the_ste f. _farn ficrst . .Sec f L hnqQu of highly
~ porous cel | ul o§?8°$abfbﬁ§°}%§mé?|g§| ?°§e&6%§9t1?‘§g%§q&uy%b% é/mof %hl hgh(fé}{&h

| i qui d- sor bent fenpetabidikéng satidr ifdlbrouss diagts foomed ithenef na @ndit

| east a nedial section Egggggg tgq E&Q%Ed%u%e&'%b@éﬂd&éﬁiﬁﬁg¥¥¥Bﬁﬂx”t-
discrete regi ons of suBera sorgent materjal; positioning said first and
second fi br ousbagkingnsbepsr poded BECANSMOLS tagERe YIS ifRgRgheet

therebetween op respective opposite sides of said fibrous batt in

superposed relation therewith.

In another aspect there is provided a method of
forming an absorbent unit for use in an absorbent
article, comprising the steps of:

forming first and second fibrous webs of highly
porous cellulosic fibrous material; _
| depositing a quantity of highly liquid-sorbent
superabsorbent material on said second fibrous web on at
/ least a medial section thereof to provide a plurality of
spaced apart discrete':egions of superabsorbent material;

- positioning said first and_second'fibrous webs in
superposed relation to define a web interface therebetween
at which said discrete regions of superabsorbent material
are proVided'to thereby form a fibrous batt having a
medial section correspondihg to the medial section of said
second fibrous web; _

joining said first and second fibrous webs to each
other, including fdrming relatively densified,
liquid-wicking embossments in said first and second



at ‘which said discrete regions of superabsorbent material are provided to
9y forma fibrous batt having a nediral section corresponding to the
yection of said second fibrous ; joining said first and second
\|s \webs to each other, including formng relatively densified,
ig i cki ng enbossnents in said first and second : 14 - fibrous webs™

promale Wi CKE{igr Sls | 4@B50ad58BEnkN o, il YparedeTrion coab@izurite sal d
densified e Ssnent s congr sing integrated fi br.ox"si rratefrl al of S§ gl first -
and second wewperabspEbanRkgredignfets PFOTALR NIRING Ok LATHIY| ?\% i d

absorbent unife 298aPLoEL¢ Aenek fliedsemvos shientas,d aidstderai fismbnd fi brous
webs with an I ntegrated, relatively .densifli - d | O k C

| ayer at theeBPPFERENERcFOPPLASI |&d%ﬁ?ﬁﬁﬁgéﬁgyﬁ?q4ﬁﬁﬁ%ﬂ%{£§P6¥%n%é?%g

wi cking of |fgukd ahangetbadr eledls \falry Jhdnsing ehid webs) tayeath sekher

w cking | ayer bei Lo .physi cal, t ] ty. J a portion of said
superabsorbeﬁ?rnﬁggpﬁgﬁgfﬁgp%%ﬁgf%%ﬁ%%ﬁe\é\q% :he{ﬁstf'e_r t.L_er_- ebet ween. Th

i nvention further prprosédiagnmathdeast faneiafy saihkihte@ndin$ecPR? use in

an absorbent .article s LS ts Shedf rditivaly idedspiledecond
fibrous mebsfbﬁgﬁﬁahV$%%gPé&§ ce fﬁfﬁ%ﬁc fibrgas naterié%é degosit%ng a
quantity of bagekylikeuildoyddoeHckinm ke R tthRu ST ERCntREF 8% i BF ous
web on at | eagh g2w@pdiialt e3alded o @athd® pranoting wickihgt9f oligpaded
apart discrete regions of syperab '

and second fﬁBPBHgt%@b§ei]ﬁt§0’[§ér3b%gee£}e§e§it‘g{1&?#%é és*%}:gn\é/\%gd?ﬁ%gﬁgéztu

t her ebet ween jalyewhipeli nepiith Praayiat«l reghoast ofishipet absasbeat pautéenapt
said supérabsorbent material to promote liquid transfer

therebetween.

The invention further provides a method of
forming an absorbent unit for use in an absorbent
article, comprising the steps of:

forming first and second fibrous webs of highly
porous cellulosic fibrous material;

depositing a quantity of highly liquid-sorbent
superabsorbeht material on said fibrous web on at least a
medial section thereof to provide a plurality of spaced “3
apart discrete regions of superabsorbent material; \‘J

pdsitioning said first and second fibrous webs in
superposed relation to define a web interface therebetween
at which said discrete regions of superabsorbent material
are provided to thereby form a fibrous batt having a
medial section corresponding to the medial section of said
second fibrous web; and _ . _

joining said first and second fibrous webs to each
other, including forming a plurality of relatively
densified compacted liquid-wicking embossments in said

to, but spaced from said discrete superabsorbent regions to \-J.



are provided to thereby forma fibrous batt having a nedial section
corresponding to the nedial section of said second fibrous web; and joi ni
said first and second fibrous webs to each other, including formng a
plurality of relatively densified conmpacted |iquid-wi cking embossnents i
sai d first and second fibrous webs adjacent to but spaced fromsaid -
di $cfet e super absor bent regions to pronote mﬁcklng of liquid, said

~densified enmbossnents conpri sing..ntegrat rous material of sajd_first
and second web§ifdt pHGhSeFons % %t %ﬁ% ‘glarféﬁntf dro Kb FRIFeY £5P1

?bsorbent unlb t sagﬂ arisexe\t?ﬂslmpmermorﬁéw &e@q&t@ﬁ@lqjsirmm heticleing of
orm ng an absorbent, uni_t ticle isin

steps of: forniﬁ U%Ffsﬁaéﬁh %ﬁ%ﬁ%&%ﬁé%hﬁﬁ?%ﬂéﬁ?%ﬁégl%ﬁﬂﬁiﬁ%rnpée%ﬁ??e osic
fibrous materi ﬁh.brdapomamelrg.ad. qfasaitd) fofrst gnd secpnd-webdefvr joining
SUDEfaberfbe“{s aTR! Vel t%"e%adrﬂ %4y ggsecorgﬁfﬂg éélé éofwﬁ‘é' al

section thereof; positioning sal rst an rous s In
super posed rel ¥piA8n to define a meb i nterface therebetween at whi ch said
superabsorbent material is provided to thereby forma fibrous batt having a

nmedi al section COVresDI’ﬂ%ﬂQei@véﬂi‘ﬂu”&éb@ét?%ﬁéﬁé\ PE 5Pb¥i 868 0RUmé tREAUS
web; and j oi ni ﬁ aid first a&d seco *€ us webs,to each other
n? gf ot

i ncl udi ng for Qrming (an ;aksgroen OF {4S€ 1 3P £ 2PFOTREDEDs with
an integrally éaotiwele, rebmprﬂsiggdﬁhsléteds efper-1ike |iquid-wcking |ayer
provi ded at the surface thereof at said web interface for pronoting w cking

anq“;ransport of - |'qu'§oﬁ$9H§ fb?s&ehﬂa'géhbnﬁe?ibibﬁg b%ﬁ%rd@”ﬂﬂgh1@99'0n
Lo pauet! oL 0te S84 £ fBs0t e bt matdrdal;c ! N9 TaVEr DelnG I
phyS|caI p i
depositing a quantity of highly liquid-sorbent '
superabsorbent material on said second fibrous web on at
least a medial section thereof; ,
positioning said first and second fibrous webs in
superposed relation to define a web interface therebetween
at which said superabsorbent material is provided to
thereby form a fibrous batt having a medial section
corresponding to the medial section of said second fibrous
web; and
joining said first and second fibrous webs to each
; : other, including forming at least one of said first and
second fibrous webs with an integrally formed, relatively
densified, paper-like liquid-wicking layer provided at the
surface thereof at said web interface for promoting
wicking and transport of liquid along the relatively
densified layer from a region of introduction into said
absorbent unit, said wicking layer being in physical
contact with at least a portion of superabsorbent material
to promote liquid transfer therebetween. '

In a yet furthér aspect, there is provided a method
of forming an absorbent unit for use in an absorbent
article, comprising the steps of:




confagt with at least a portion of superabsorbent naterial to pronote

i gui d™ ansfer therebetween. In a yet:- further aspect, there is provided a
met hg@ form ng an absorbent unit for use in an absorbent article,

conp ny the steps of: form ng fi+st/éand second fibrous webs of hi ghly

porp ellulosic fibrous material; depositing a quantity of highly .
liq RQf bent superabsorbent material on said second fibrous web on at 1/
| ea gedi al section thereof to provide a plurality of 'spaced apart

di scr regions of suferadsuy tedrsteand i sécondst ibeousgwebsdofi heghapd

second fi brous yehs d r§g§ [ O define a web interface

t her ebet ween af’mhlénggﬁ' |s§$e %ﬁ#égéoﬁgéékli%berabsorbent material are
provi ded to thereby foderesiting sa bguantity nof chighilyl 1iguidesorbent
correspondi ng g A RAIENS G ¢ i C& b b b, _j.oinin
said first and_séecond fibnéhs vwﬁé?%%?e@@hg%%ﬁéggg%é% f?%@? |n8eét°Pe§gt
one of first ad@astcndedidl seckinn fhereof te rovigeiarpiuralstyt ofely

densified, papepaldede apadt HidWke dtedibns Usf -agﬁpémsa%beﬁtsaggeml;
interface for pronmoting w,cking and tyansport of |7 quid_along sal
rel atively densified mﬁaa 9 #?%faf%biéﬂfioﬁewwo&%brpbﬁ vebs inid

absorbent uni t supairposiedkired dtaai teideEine Rl alneoPtacé vhébeBbtigant.
Chorebetween. - ot yPURE BANY HULR S 1801005 0 Bigeraiiatbant Baterial
fibrous webs. are provided to thereby form a fibrous batt having a
medial section corresponding to the medial section of_said{“)
second fibrous web:
joining said first and second fibrous webs to each
other; and '
providing at least one of first and second fibrous
webs with an integrally formed, relatively densified,
paper-like wicking layer at the surface thereof at said
- web interface for promoting wicking and transport of
liquid along said relatively densified wicking layer from
a region of introduction into said absorbent unit, said
wicking layer being in physical contact with at least a
portion of said superabsorbent material to promote liquid
transfer therebetween. _ ' \;;



Nuner ous ot her advantages and features of the present invention will beco
readi |y apparent 5 fromthe followi ngdetail ed description, the appendgd
drawi ngs, and the acconpanying clainms. Brief Description of the Draw ngs f
FIGURE 1 is an expl oded perspective view of of a disposabl e diaper
enbodyi ng the principles of 10 the present {fvention, which includes
di seréte regions of highly |iquid-sorbent supe absorbent material; FlI
is a perspectivdntegyakly torméed withaonesofuther ioktt haddls&pelncshov'vﬁ_'-i.n
FI GURE 15 1, BiaFus webé. Cross-sectional view taken along lines 3-3 of
FI GURE 1 |IIustrat|ng a preferred formof the fibrous batt absorbent
structure of the present NpBEpeeusother advantapepsUmRd4 fieatanesewssi nil ar
to Fl GURE 3 1] ¢ife aﬁﬂége@tfw&eexsnbomeaaceﬁ.et P@afﬁl?.#mé?lpg gleh gabsor bent
c

structure therﬁi.{)res%ﬁ nvent | on; E 5.1s a diagra Vi ew
illustrati ‘é\‘:‘[‘%r‘i!ﬁﬁatlllrédp158§€ﬁtlp&|19posﬂilee appendgidiper
W th superabsoH@yﬁwiﬁgsylsﬂd tHhé&lkESoR 8"% agdeagiagnati c views
illustrating foLo|q; _flap sectlo-s o? |b;ous batt structure of the

present di aper e R .Ofthe FIGURE 9 is a view
taken along lines 9- 9 of EIGHEEEB israheexplbdearpétspeﬁnﬁuha@humeoﬁf the__

present di sposa | r referred. Enbodi nent. Wi
this invention :ystesaﬂs%}%o%%ﬁ%fd%ﬁgp %bégﬁéﬁg {:ﬁengﬁg,n&:. S‘grseﬁtf for m;
there is sh@wn ithe pregent aipventionw whinbr énglbdedediscivetei n det ai

K,; regions of highly liquid-sorbent superabsorbent
material; '

FIGURE 2 is a perspective view_of'the
fibrous batt structure of the diaper shown in FIGURE

15 1; | | |

| FIGURE 3 is a cross-sectional view taken
along lines 3-3 of FIGURE 1 illustrating a preferred

- form of the fibrous batt absorbent structure of the
present diaper;

20 FIGURE 4 is a view similar to FIGURE 3
illustrating a further embodiment of the fibrous batt
absorbent structure of the present invention:;

. FIGURE 5 is a diagrammatic view illustrating

A a method of manufacturing the present disposable

25 diaper with superabsorbent material;

FIGURES 6-8 are diagrammatic views
illustrating folding of flap sections of the fibrous
batt structure of the present diaper during
manufacture; and

30 : FIGURE 9 is a view taken along lines 9-9 of
FIGURE 5 further illustrating manufacture of the -
present disposable diaper.

"Description of the Preferred Embodiment

While this invention is susceptible of

35 empodiment in many different forms, there is shown in




preferred and al ternate enbodi nents, with the understanding that the
pfg;“qﬁnif sclosure is to be considered as an exenplification of the
AR

ds of 5 the invention and is not intended to limt the invention -
Nodi ments illustrated. The scope of the invention will be pointed
g appended clainms. As used in thehﬁesent di scl osure, the term 10",
)€ intendeg to_referéi)iiklbsorbe t article which i’s worn by an
i ndi VG f EhHESAWIRG ANhF Lt/ REr LR pe deseribed in €gtpdlunder st ood
that diz perls pleFdy d'r][wtahﬁiwitfﬁiﬁ% ?ﬁbbbfm@ﬁgﬁﬁhﬁitﬁvegbi on fcaﬂ Ee .
appropriately si.zed for..use infants, ot. i es, _an an _further be
si zed for useuﬁgefﬁﬁﬁmﬁﬁﬁﬂuéahﬁjﬁQf presgr ébsgﬁ??HEF bﬁngsPSOd t hat
absor bent art consdidertest ashan @& xenpghbf bcathperefcthebprpnoiples wift h an
absor beng uni I Gl.ur e [ t Fnei ples. t pr esent
inventio%. ZOEthd§%%§%f3%1éﬁﬂ%gﬂyfﬂ%?L£§?§é$€§a€é %5@ anﬁgtanpons,
i nconti nent pasyentd@end ter &he repbodimenteniliinpbratedd t Bhel skepewWth -

reference to BlEGeRES ihven diltH Qi{L1 oéli seineed dacefRodhaeappehigbhe present

i nvention 25 _wherein highly-liquid sorbent superabsorbent faterial is
i ncor porat ed FAaiMB« i brous batt structure of a diaper. The di sposable

di aper of this enbodi mpy Jded ein ofipé gprddént TAEsELo8asal! endi apem 110
i ncl udes &hfa Lng 30,

e B SAkABeto A HEndia A e ed? L3I ARRoudR SRR SRET VI OU

Facing |ayer ¥hdchjis egrn tey fabrindivi@wal forfabserbingngrihe desired o

! e el A/, Kl SO £ 1H°1L %€ "0e THabFefoda cale OVen el
diapers embodying the principles of the present :
invention can be appropriately sized for use by

15 infants or babies, and can further be sized for use
by incontinent adults. It will be further understood
that absorbent articles other than disposable diapers
can be provided with an absorbent unit or structure
embodying the principles of the present invention.

20 Such articles can include sanitary napkins, tampons,
incontinent pads, wound dressings, absorbent wipes,
and the like.

With reference to FIGURES 1-3, therein is
disclosed an embodiment of the present invention _\_)

25 wherein highly-liquid sorbent superabsorbent material
is inco:porated'in the fibrous batt structure of a
diaper. The disposable diaper of this embodiment is
designated 110. -

The disposable diaper 110 includes a facing

30 sheet or layer 112 formed of a moisture pervious
material which is adapted to be positioned adjacent
to an infant's skin. Facing layer 112 may comprise
fabrics, webs, or films having the desired moisture
permeability; for example, the facing may be a

35 @ non-woven web made of a mixture of fibers consisting



predon1nant|y of inexpensive, short, cellulosic fibers such as short wo
pul'p fibers or cotton linters in annunts of 75 percent to 98 percent,
bal ance being textile length fibers such as rayon as 5 described iny:
Pat. No. 3,663,348 to Liloia, et al. Preferably, the cover or facing
prOV|ded on the absorbent structure of the g£ sent invention is a non-
~fakic having a hi:gh degree of noi sture-per ‘%bllity For exanple, the

fabric may 10 :t@a&@iryﬂstﬁy osowekb&hgaee,pghxe&qp&bqn@m@x@n rayoh or
the like. Prefe ric used qver is a lightweight fabric

abl
in the range cﬁé %¥% %“69 a§e§hgﬁﬁaF8°§aPH QhELRFFﬁ Lri&es | ess than
P f2t gas/;:;: Tmﬂmd ssmtﬁfabentabpfcsshpbeﬁéat tuResug»bL:y:ehltgh tdleongati on,
o sof t ness ,a ape ract et t he cover
o1 st ur o- per modeEaneE He AR PERLE' 1 BRGeh RUBReb SR Bs, Fagen a8 | on of
the noistdre, plemenilsedtinké.8acRabt Nhe Bodﬁ3ﬁBaBdtwhénlpha.ahSDrbent 20
structure is appy oa igg g{)fgat LHQ Eg g@t fk‘}'@v"i{ae@ fna(;;l | ayer

112 is formed i's prefera tlve ydrop as to retard and
essentially pr@Wﬁﬂrhﬁmklﬁ r%¢tP¥QUP§ ﬁh?hpﬁeﬁﬁetfé@NﬁgtPQWEﬂS'35

The diaper 110 {4nihsvenNEabEEE ﬁaG@hétHrﬁxbﬁpaﬁ ir@las ogut €r backing | ayer
or sheet 116. Suitabl e cutout gortlons 112a and Tl6a defined by the facing

layer 112 and tMRI$ERKETRELNRR 1liﬁy°regﬁécPP‘9@P}e'aF§ep|féP6rlz90WYprOV| ded

so as to qafi nebéSOpolyélstefotpblgéeayqfentehepduqmbpyul&m,pwyndrt,l ng the
dlaper to conformto the

d t abl
*fig. A suitabl e'i)%%'kl?lfg i?ﬁg foprf\ﬁgtagé‘ydséﬂﬁe%e%%%r z’ns %Oagat hg
pré&Sent invent |tmes:50vecansbe higbpugighpolfabkdli in tbe cange of )

0.3-5.0 oz. per square yard and with a density less
~than 0.2 gms/cc. The most suitable fabrics have
15 unusually high elongation, loft, softness and drape

characteristics. Though the cover is
moisture-permeable, it is preferably of the type
which after permeation of the moisture, prevents
strike-back of the body fluid when the absorbent
20 structure is approaching saturation. The material

from which facing layer 112 is formed is preferably
relatively hydropnobic so as to retard and .
essentially prevent wicking of liquid within the
.facing layer.

25 The diaper 110 further includes a moisture
impervious outer backing layer or sheet 116.
Suitable cutout portions 112a and 116a defined by the
facing layer 112 and the backing sheet 116,
'respectively, are preferably provided so as to define

30 the crotch area of the diaper, thus pe:mitting the

' diaper to conform to the torso of the wearer for a

C“kﬂ.

secure and comfortable fit.
A suitable backing material for the
disposable diapers embodying the present invention
35 can be an opaque polyolefin; for example,



et hyl ene about 0.001 inch (25um thick. Another suitable nmaterial for
pur pose i s pol yet hyl ene terepht hal ate having a thickness of about

\i nch (127 um. Sandwi ched between the facing |ayer 112 and the

Ay sheet 116 is an absorbent unit or §%Pucture 114 conprising a

I joug batt having discrete regions of highly |iquid-sorbent _
xuper.aljsorbent material therein, as will be further described. The A

agRsorbgnt fi bpgigekaillenler dbowte 01h1mandpe (Q%g&'_ﬁr_ﬁd ta ke hadtiHag sheet
116~by spaced, paralle | u th the facing Iﬁger'112 and the

I e l.ines, .
backi ng sheetSﬁiﬁagé@uF@geF&a&ng°5thh§rp&ﬁﬁﬁéﬁdﬂf FelneEwlensus batt
structure 1ll4tbyephthadlate hiavdhg as thd ckmlels surdeationrd ok oshgaehskilled in
the art. The zgigrbe t batt 114 preferably is forned of |oosely conpacted
short cellulo [ S, such as wood pulp fibers, or cotton linters, or
m xtures thereof, dandwighedabeltwezne thel €acdpet layery 1l anid ktve bonds

requiring litgl £.n e dhesi_ve,_.,as_is known . .n the art. Briefly,

t hese batts a?ggggpgw%g%%% g%%sﬁfya@oﬁgFgﬁ eﬁ%b“@ﬁtlgﬁégﬁfUEGHE c&gé
cel | ul ose fibeesprpsdhngr ablfybcomsi battéd havddgpdlis cirielter segionshe£ff or m of
so-called "fl Wl My fol,0ers d rei;n. ref to_fibers
| ess t han aboﬁ%gf}x ?Egﬁgig%2§%_kkiﬁhggﬁgPﬁ§§F%§§o#?$§§?geotﬁF%%énFiﬁgﬁs"

or "textile |ehdlnbei fursheghdescaibedong@het nlysoxbent f/ibrowshbasts nm in
length, and gse%el:h&earmbﬁ.tapeg@ eerel! 20208 bhlckinkC Rt 1h8NEYN (1.3
to 6.4 cn). The absorbent bhatf may al so be fornmed of other vegetable _
fibers, such 8B268€r PPpaldel; gdpgdildgesa¥ish thgedacidsp layee 133d andni e

Such bast fibehe Barkhagushdel QNS securedatd whe' andthle RREWRHAD v oFers

r nlinger .
or cotto ! %ﬁesfibrous batt structure 114 by such glue lines, as is

well understood by those skilled in the art.

The absorbent batt 114 preferably is formed of
loosely compacted short cellulose fibers, such as wood
pulp fibers, or cotton linters, or mixtures theréof, which
primarily are held together by interfiber bonds requiring
little or no added adhesive, ds is known in the art.

Briefly, these batts are a low bulk density coherent web

of loosely compacted cellulose fibers, préferably

comminuted wood pulp fibers, in the form of so-called

"Eluff". | o

The term "short fibers" as used herein, refers to .
fibers less than about 1/4 inch (6.4 mm) in length, in
contrast to "long fibers" or "textile length fibers” which
are longer than about 1/4 inch (6.4 mm) in length, and
generally are between about 172 and 2-1/2 inches in length
(1.3 to 6.4 cm).

The absorbent batt may also be formed of other
vegetable fibers, such as bast fibers, including flax or
linen, hemp, jute and ramie. Such bast fibers may be used
alone, or in a mixture with wood pulp fibers or cotton
linters. '



As will be described, fibrous batt structure 114 is configured to absorb

and retain liquid therein, and is further configured to include a ‘
| i-qui d-wi cki ng mechani smor network to pronote wicking of liquid within.
portions of the batt structure. In order to ley utilize the absorptiv
capacity of the fibrous batt structure and t superabsorbent mat eri al ’
prowrded therein before any | eakage fromthe di aper occurs, IS preseni\

preferred to provi deﬁmrh f&_r dmghg%cpg 1%6}.1% |bo§€trmthe Io %;#f{:g’?ﬁlbm e
m- suc

ends of the diaper n one for gakage
a pair of noi staanfigyred ituabaqnpand retahn dléd;taitd r'lempse:tn ¥ eamdpposi t e

ends of the batgu@iHdict E&e@gﬂ%ﬂ 12,
with the strips ufs‘ﬂ? éa%tﬁﬁ%?ﬁﬁea assage o0 q‘wﬁi%ack J?ﬁ oug‘i{?ﬂcl%
| ayer 112 from® AfERRk tQ Rramate "‘St‘? ing 10f; k’d-ﬂ”e%r?b?t%@a
pol yolefin fil rpcmmh:rfss mweﬁﬁwrsﬁ:zaﬁiem sShesi dddePrtd #dkBy utilize

substantially St e-] erV|ous film trlps 117 preferably
extend 1-2 mc@s (#;st‘)olltp e ARy qr%é&’ree?d&ﬁ Hrysiyre and
structure 114, ﬁlﬂ%q&hﬁ&bﬂﬁWuﬁmmmﬁﬁmeﬂ(;ﬁf&éﬁycﬁéﬂmmﬂﬁt er al
side of the. bat t f r,m. di sposa | a IS
provided with sltlﬁat%ta fgadgnurégr%erﬂl%r%ﬂzﬁsoe%&ﬁds el etasasol east‘?‘gtcfx %)ﬁ%nfﬁ per
about the per|ﬁ§aP§9%%§Qﬂm§§ﬂﬁ%ﬁQﬂ 1nh#b1tmng1k&ﬁhﬁgﬁnﬁnommﬁhs |IIustrated
in.the form of licHA tudlihalll endC Wredie BAPgdr 9 T Yne

t her eof . SU|ta§ e elastlé gﬁa ns 119 are further referaljz)iﬁJ rOVI ed on the

backj ng sheet LSRR D Rsen S £an @“Rﬁlsﬁ@ d?%)"tl’(':rpfar ea, thus
furt her enhancing sttherec-dnperivdldus @ﬁi‘ﬁgﬁlﬂl@ fgdovifadda i Aiectivéds shown

:j:qag:a?lﬁfg 1 a%q:p%s:.t%e e%%ssorotfer]:th b%rtq:usstl}%étuszter Li%t%eeenlléhg fbad | sposabl e

structure and facing sheet 112, with the strips 117 acting
to abate passage of liquid back thfough facing layer 112
from the ends of the batt structure. Strips 117 can
comprise a polyolefin film such as employed for backing
sheet 116 or a like substantially moisture-impervious film
material. Strips 117 preferably extend 1-2 inches
(2.5 to 5.1 cm) over the respective ends of batt structure
114, and are preferably dimensioned to extend beyond each
lateral side of the batt structure.

_ In the preferred form, disposable diaper 110 is

N\ ' provided with suitable securement means for releasably
attaching the diaper about the perineal area of a wearer,
with such securement means illustrated in the form of tape
tabs 118 secured to backing sheet 116 at one end thereof.
Suitable elastic means 119 are further preferably provided
on the backing sheet 116 at respective opposite sides of
the crotch area, thus further enhancing the comfortable
and secure fit of the diaper. '




i's preferably provided with a generally |-shaped configuration, while being
formed froman initially 5 generaliy rectangul ar nmenber. To this end,

: hrous batt structure 114 incl udes opposite longitudinal end portions
\L22 connected by a relatively narr,qw central portion 124. The
portion 124 is adapted to be disp din the crotch 10 area of - ™

YR ér, and, as w e f e ty of
esges, or |ayer tsgmp'frg @%ﬁ@ﬁﬁgsgdgg&g a%glgaf% ytj’ in the
: gioﬁ1ﬁiﬁﬂseﬂatthtrmcﬂmmeplbieoﬁbﬂyspnshmdcsdaaphr PO r of flap
sectPors 120 4y Pt {49 9PLACh! GeRkiss g section 128.
Fl ap sectiong e% I nes of F % 0 extend inwardly
f ro][n t heI Si d@m@guﬁtmewmlmlbebng ﬁameg"t rfur@tﬂUra@ 11‘141-1: Yre
preferaily 2 éﬁ& t hemfyl n 6 is of a
gener al :gy tr e20| dﬁwgcon‘fs@a t1on. gs‘%ﬁe!:cu ™o %BI %ﬁe%?&iSSth:)e?ef erably
extend i nwar zﬁusrhatttﬁbnecee:e %lﬂuéBGlédf§4QPRﬂ%i%§me to provide

each of the fi isgﬁg i En ¥ ach 2125 RN 8} Ya 25
equal to one- ]hﬁﬁ eivm dt%&@ ﬂt,fhel medi glﬁbsg@t [ g;r;ziZB 'Iéhatjiser&1 %faf | ap

sections 126 RREAtHYELY RATEOWGENEPALNBOFEAon dtdn ¢ ThESREER} secti on,
the edges of ;Iatecidx@plwisomaptedpaslbeoaedp@eeﬁ dlrl yehagljrasgh t 0 each
ot her al.gng the |ongitudinal 30 nterllni % Q?I%tt structure. '
Referriﬁ& noB52R (9 EuFhe | YerbeEy r388; NAid he Sug rated a
Cross-secti ordésorivedf iheluddsah piaraddti?dfofthivkredsenis dnatt
structure 114 of the resent | ape t stryecture 35 L
i ncl udes a fi e 5°‘i§§ g‘aéﬁeérgggnég tq%t cs‘aﬂatl@séialb ' s
conprisingIﬂgﬁéycpotphs:egebhuI03|c fibrous
Central portion 124 preferably includes a
15 pair of flap sections 126 provided at respective
opposite sides of a medial section 128. Flap |
sections 126 are defined by lines of cutting 130
which extend inwardly from the side marginal edges of
fibrous batt structure 114, and are preferably
20 arranged so that each of the flap sections 126 is of
a generally trapezoidal configuration. The cutting

lines 130 preferably extend inwardly of the fibrous
batt structure 114 a distance to provide each of the e
flap sections 126 with a width which is approximately \\;
25 equal to one-half the width of the medial section
128. Thus, when flap sections 126 are folded into
6ve:lapping relation with the medial section, the
edges of the flap sections are positioned generally
adjacent to each other along the longitudinal
30 centerline of the batt structure. _
Referring now particularly to FIGURE 3,
therein is illustrated a cross-sectional view of the
medial section 128 of the fibrous batt structure 114
of the present diaper. The fibrous batt structure
35 includes a first upper web 131 and a second lower web



material. The webs preferably conprise so-called short cellul ose fibers,
such as wood pulp fibers, or cotton l'inters, or mxtures thereof, which,
primarily 5 are held together by interfiber bonds requiring little or
added adhesive, as described hereinabove, and are as known in the art. e
batt nmay al so be conprjsed of bast fibers, oR3ixtures of bast fibers and
wood-pul p fibers of cotton linters, 10. as is described above. The firsg™
upper web 131 arkB3 Heach eemPr baiRgabahly BPsouspeceddadosd aidfibrous

t her ebet ween a Viﬁ%’téf‘iﬂifaC'?hétw&BsCBréEGrBB%t g@@@?;%eolsw-eaﬂe f spaced

apart, Iongltudlnallg extending, parallel 15 ete _regions of highly
| i qui d- sor bent @t balesepf APEEF, FHER 238cWOQids Pudfe TAbGISHs AR

super absor bent c@staaatrdnaéﬁs,Sushmsueatéesehlée%ﬂmwxw priimeen) e of
absor bi ng g?ny ti nesw i@ own ghb L gg g gppthus can g eatly 20
enhance t he absdptiVe ab%%?¥€ ¥hé“ PpFAREILRONAS: F8ERIFEDBI4.  The
super absor bent neittlel oprescadded alhebikequaswdesict igederal ly a
~wat er-insol ubl e b polLy ' b nge .capgahl e f

absor bi ng water ‘?#%%\@%%YJ% %%gtéfg g% Fgélg?' i‘é tilk%eé ttHe @2‘ t?t% otf t he
pol ynmeri c subst amay ahsmbedcgmpoi.aedTné bapdr ﬁbettlsentorrmuemnes ofin the

form of particl qsaafl elpdRy bigi Rob8paigPeiBkrt B! Sortlieiahedids of

film gl obules, or the sSuper absor bent
material, t¥e paasiiscdeseribedrabaug.-be descri bed chentcally as having a

backbone of natural or SY@ﬁQeﬂEsEC’WﬁGESw%t R 3y dnePRible & edond A ffer
poL%ners containin gnﬂi hilic gé ga beln chentcall bonded to the 35
bacKkbone or in |?ﬁ ﬁ1§?ﬂ? eﬁPtﬂ lne therebetween a web.
interface at which are positioned a plurality of
spaced apart, longitudinally extending, parallel
15 discrete regions of highly liquid-sorbent

superabsorbent material, with such discrete regions
of'supergbsorbent designated 135. Such

superabsorbent material is cabable of absorbing many
times its own weight in 1iquid,.and thus can greatly

20 enhance the absorptive capacity of the fibrous batt
structure 114. '

- The superabsorbent material present in the
. fibrous web is generally a water-insoluble but
\J _ " water-swellable polymeric substance capable of
25 absorbing water in an amount that is at least 10
' times the weight of the polymeric substance in its
dry form. The superabsorbent material is in the form
of particles which may be in the shape of fibers,
- spheres, bits of film, globules, or the like.

30 , In one type of superabsorbent material, the
particles or fibers may be described chemically as
having a backbone of natural or synthetic poiyme:s
with hydrophilic groups or polymers containing
hydrophilic groups being chemically bonded to the

35 backbone or in intimate admixture therewith.



this class of materials are such nodified natural and

pol yners as pol ysacchari.des i'ncl udi ng, for exanpl e, cellul ose
and regenerated cellul ose which are nodified by being 5
| at ed, phosphonoal kyl at ed, squanlkylated or phosphorylated to
hi ghly hydrophilic. Such nodifi®# polymers may al so be

1\ d ' t hejr - luhility. These same . _. o’/
copdri acrRiaEicah Eb e R 185e, P pakandaLa At AR BRI SRS whioh
ot her pol ymer matetazsandyriegenerdtkd palyaidr < o poEysdechapiaeshni ques.
described i n CRICTREERS' (B2 BRbIR: ey T And HRaLH S8 my be 15
descri bed as[ﬁﬁssgiczaeﬂdieégaﬂnge§§ﬁ§?§£ynﬁtmz;iﬁ?gi;byab;%z%%EQ%I}fom
chain of ghe gelvsekys PkPLheedS bho hn%&?% %I’_li &{2{3 &

| sti f ~OR3, - i tal), - , “NH2,
&Egrg{guFe???%%;é$€%$SP°§Yla§eﬁg§ZZGG;Aﬁéq;hséﬁhixhIXNhSdm¢m@§bichydrogen
and al kyl havigicH ﬁ@dﬂfﬂéd”@bﬁsﬁ&l&oﬂla@t Ao Wr&!d},é-iﬁuﬁ&!% eger
having a val ue, of 0O toggbout 5000 Qr mpre, s IS an integer having a val ue

of 0 to about HBREPYE SRelf gpterripsedubilityt. | east 500, p is an integer
having a val ue of zero Dhedeasdme b&lgaab&ha&qrdéba\ﬁaﬁg Aslde W, 1 to 4

and Coporiier £95 TAFORAS o af BeahackbRRe, frin MyiAAEhaR BOLIMERAdI 11 on
to nodified namaeietiesdnapggbecbandddpblyygratt idopdlydicxcidd®ish particle ‘
techniques. Such grafted polysaccharides and their - o/
method of manufacture are deécribed in U.S. Patent
No. 4,105,003 to Chatterjee et al. and may be
15 described as polysaccharide chains having grafted
thereon a hydrophilic chain of the general formula

—{CH,)q - ?Rl ('cuz)p - cR® —{—

A : B

wherein A and B are selected from the group S
consisting of -OR?, -0 (alkali metal), -OHNH,, \\)
25 and -NHZ, wherein Rl, R2 and R3 are selected
from the group consisting of hydrogen and alkyl
having 1 to 4 or more carbon atoms, wherein r is an
integer having a value of 0 to about 5000 or more, s
is an integer having a value of 0 to about 5000 or
30 more, r plus s is at least 500, p is an integer
having a value of zero or 1 and q is an integer
having a value of 1 to 4.  The preferred hydrophilic
chains are hydrolyzed polyacrylonitrile chains and
copolymers of polyacrylamide and polysodium acrylate.
35



conponent may conprise wholly synthetic hydrophilic particles. Exanpl es/0f
those now known in the art 5 -are pol yacrylonitrile fibers which ma
podi fied by grafting noieties thereon such as pol yvinyl al cohol chai
ponV|nyI al cohol itself, hydrophilic polyurethane, poly(alkyl
phosphonates) partla[ly hydr ol yzed pol yacryd am des (e.g.,

pol (N N- di et hyl - acryl am de), sul fonatéd pol ystyrene, or a clas
pol y- (al kyl ene OXIde) T saddi yhoy h9dmo§hfﬁbd a;nuhaﬂianpblyners may be

nodi fied by ot el &herl €8 %6fgﬁ3FEtstﬁHC §°E58§%f§ g&ﬁqgro hydrol¥3|s

Furt her exanples nown I nt re the nonionic |I|c

pol ymers such RPTRAREKY A3 | MRPL poeyBRObLEpSYBtbesAs W%Gﬂ?@sﬂﬂﬂereof

whi ch have beefbéé'ti@?éé’.”@ﬁ&mblé!éedf enbher nolCRneWn X n0tHY dd¢ adi ati on.
sobutyl ene- mal ei.c anhydri de

Still another nore recen

copol ymer 3 20 are P°1Y3°W¥i£hﬂF{*g BfﬁﬁaVbﬁcécEGFYPﬁgﬂﬂﬂ%ﬁ%%ﬂ ¥uch as

guns, may be usprhftirgimcievies aueregurrsuehsust @Ul?vzhfylt lalcohol

b oue web o 4, RSBy asBPY Ehebpor, stagh tahTlsoRB R Aeea " T the

super absor bent polyurethane arpbdyfalkyinphbsptenatalsl)q paninqﬂtyy noi st en

t he superabsor | VL ontagt e

super absor bent qﬁ@aﬁ%@%‘?b@éﬁéggyg%mweg SE é d%?’ﬁadﬁdg\l\?s sWalbl e for

use in thdObsatntanige), otul fienptedepolystynensn. O\Ahlal @lraaaw fich

super absor bent m a r gls 19&d ati nous
Mﬁliﬁ Ryiené 621&85 THele ihbl‘zl

ss upon wetting, erones of such nmaterial ten retaln t hei r
parficul ate natR¥thelic RRALYRer s RRY bee%?éhﬁle&péﬁ ﬂéﬂ@ﬁn&hQM%Q§¥he

resul t belng t hedeStiénts such as cross-linking or hydrolysis.
Further examples known in the art are the nonionic
15 hydrophzlzc polymers such as polyoxyethylene,
polyoxypropylene and mixtures thereof which have been
suitably cross-linked, either chemically or by
irradiation. Still another more recent type is
derived of isobutylene-maleic anhydride copolymer.
20 : In addition, naturally occurring materials
such as gums, may be used. For instance, guar gum is
suitable. }
. If the superabsorbent material is a powder
K,f it may be sprinkled onto the fibrous web either in
25 dry form or the web may be moistened. If the
superabsorbent is in granular form it may be
desirable to slightly moisten the superabsorbent
before placing it in contact with the web.
Any superabsorbent that absorbs large
30 amounts of liquids is suitable for use in the
absorbing layer of the present invention.
While many such superabéorbent materials
tend to form a generally homogenous gelatinous mass
. upon wetting, other ones of such material tend to
35 retain their particulate nature, at least to some



materials exhibit a crunbly” texture when wetted. Use of this latter type
of perabsorbent material is presentdy preferred, since it is believed
AN S 5 resultant texture is | ess objectionable to users in the s
at the superabsorbent becones exposed during use or handling of the
urther, such superabsorbent natergqg forms a gel conprised of o
JWJVelly rigid particles which have been found to 10 exhibit relativ
li qui d-r B ®©) upen webtbngedwiehptbeswesulindeimg thadisudh a

re\atively dry" texture, .coppar - | al s which
f or magel at i %%eﬁh%gsvﬁ%\ﬂ?&égt gg cggﬁgﬁg&%%%ﬁg%%%% ’ ?rat elr iCaI
of this na}unﬁsﬁio:i;h?sllavedrtbypcsbﬁtSQ@éG&H&QGbQ¥§'mﬂtﬁﬂémb"i%y t he
presence of ir ' iat hj swets - i ch
erm ts |1 qui GLFSRhbLe pYRFAEpEt. lelnlodt i S DA Tt n I ©

mat eri al Sahi clréssl tant textesef Bl yesspPbjestionabhftq H38F0in

avai | abl e undegy{ e, gaEee R ALALAWRPREABRGY bEML btdifed expdbdal e T rom
Arakawa Chem cal USA, Inc., Chicago, IkLl oi §.. Characteristic physical
properties of GHelng M80CR Bapalingpo t‘gﬁ alaz??‘r'ep H‘e@’?ﬁ/' tﬁfch}?S

manuf acturer a§gp@fabsbtbent Materiiall forms aPydl dompd zsedvef hO nmesh

1. 8% 20- 145 nes 5 mesh

. . . 81.8 30 . ess 4
16. 4 Bul k Spe(ﬁ?ﬁ%tﬁ'%ﬂﬂtf/lﬂbpaﬁefﬁéfiﬁ(?uaﬁlﬁhath@ve beeit e did é°o.'57
Rigid staiee exhibit relat@vely\\goed ddguid-rekention )when 15.6 35
Absor bency (grans.of qugid . . .
subjected 'to pressure, and which exhibit a relatively
"dry" texture, when compared to superabsorbeht
.materials which form a gelatinous mass when wetted.
Additionally, superabsorbent material of this nature
15 is believed to resist so-called "gel blocking" by the

presence of interstitial voids within the wetted

o/

superabsorbent which permits liquid wicking within

the material. One such superabsorbent material which

has been successfully employed is commercially
20 available under the name of Arakawa Arasorb 720,

which is available from Arakawa Chemical USA, Inc.,

Chicago, Illinois.

Characteristic physical properties of the :

Arakawa Arasorb 720 material as reported by the \_)

25 manufacturer are as follows:

Distributi?n of Particle Size L;
— Over_gﬁ mesh 1.8%
20-145 mesh 81.8
30 Less than 145 mesh 16.4
Bulk Specific Gravity (grams/cc)
Rough state ' - 0.57
Rigid state 0.69
Water content (per cent) 15.6

35



per gram of material) Deionized water ) 335 Physi ol ogi cal Sal ine.
5 ) Sol uti on - ‘ 48 Ui ne :
39 Absorbi ng Speed (seconds) 2.9 Rigidity of gel (dyne/[err]) ;
4.47x104 1t is believed that the Arakawa Arasorb 720 10 nmaterial is '/
fornulated in accordance with the teachings G??Japanege Pat ent Di Fclosu_ﬁ
No.\-84-80459. O course, a wde variety of superabsorbent materials can{be
enpl oyed in a di s'posabPQSBFgﬁéFchH§FN§CH%r¥1&%yi ng the principles o
the present 15 i nventi per gibaQwevd materdialdr gf erreg thatfthe t _ f
super absorbent which is enplyed not act to reduce the surface tension o
Iiguid in the batt structuresxkgnﬁéfgd“ﬁéﬁé nabove, nost33® ghly

| i qui d- sor bent super absor benPhystielioglicajersalaldes do 20 not ‘pronote good
l'iquid wickdng or transport W%EEhQi%Q absorbent structure,, despite the high
absorbent capacity of such materiral's.” Additionally, such‘%%lerlals can be
relatively slow in absorbi ngUriieei d (as conpared to a pul3®fiber batt, for

exanpl e). 25 Ab'éarﬁk.ﬁy ggeggi_]ﬁgregiohgg i ve use oj 9Superabsor bent

material in a disposable diapé I'T's ovi sion ‘of” an iptimtely
associ ated |iqui d-wi ckRAgi8dty¥cesr gedr (famedicmtlo pronotée 4¥%xXd ng or

transport of liquid to vageoig Bellie9el QBa%Otnéﬂx%gwyaytx¥355¥5y¢§@re
fronlanirﬂﬁqall wetted are the provision of an intimately

: | : %, as _well_gs ]
associ at ed 11 quitPF8EARv o B FPEMURaked, 4 ny aGGardange ks Bhe ucture) to
retai.n the |iquiteachihgst ofsJabanesed Patentc DNERIGHGX My g@iggisd, Cood
qug@d 35 wcking is paﬁEiEHL%EEX L”B?&%aggrk2t§ﬂo %%g¥¥§bsorbent
: materials can be employed in a disposable diaper

construction embodying the principles of the present

15 invention. However, it is preferred that the
superabsorbent which is employed not act to reduce
the surface tension of ligquid in the batt structure.

As noted hereinabove, most highly

liquid-sorbent superabsorbent materials generally do

20 not promote good liquid wicking or transport within
an absorbent structure, despite the high absorbent
capacity of such materials. Additionally, such
materials can be relatively slow in absorbing liquid

A (as compared to a pulp fiber batt, for example).

25 .In view of this, effective use of
superabsorbent material in a disposable diaper calls
for the provision of an intimately associated
liquid-wicking structure or network to promote
wicking or transport of liquid to various portions of

30 the absorbent structure from an initially wetted
area, as well as the provision of an intimately
associated liquid "reservoir" (such as an absorbent
fibrous structure) to retain the liquid until it is _
absorbed by the superabsorbent material. Good liquid

35 wicking is particularly important in an absorbent




e conprising a disposable diaper in view of the substantial volune of -
idl which nust be absorbed, and the relatively brief period during which
Lgui d is introduced. W t hout effective 5 ~1'i qui d-wi cki ng, the

absorptive capacity provided by the superabsorbent material is not
y| utilized. Wthout associated ab ptive capacjty, such as in the-
of gn abspebent ChRpPYSiNB! &l 4ishbushikCu bR, idivd d® JPleHl Cvent 6o

Ing as the su bsor per formerits A sorption ncti on.
A@sord|rgly, ShbsﬁéUFAFlsﬁe pBe ¢£sldfuidpwbichhmus tsbreuabsarbed, i s
provided withygqptneatbiytbel! BELYE! ﬁes?%a' Buedngowma e%

enbossnents 137 prqvided on reSpective posite SI es o eac
IongltudlnalI&lgﬂiénﬂﬁnbn§EB€P§B§orb@ﬁFhPé§|Gﬁf3951§#d bet ween adj acent

ones of ghe r @ﬂé-\lﬁék1E§b0§§€P€h§aﬁ§ZdaEBsBQ?@Q@ebﬁaﬁﬁ'&%‘ é”' ng and
conpacting the d second gous webs 13 as wll be

n
further deschﬁ%ﬁla%?aPKaFPErsuP?ﬁE s°5bEPGr§PtF§164 dife N@Foossment s 137

are preferabloppimailigdutDlivedit uWienbhy axsosdangd aba%@ta@real el
relation at areas_of the fhbrous bgé gtruct re mhé re r%l tively free
Su Vi)

of superabsorbPERECHEY er PYFD2 38 1np QI8 Afep 4% can
act to abate matkixgstfuctared theolgbuilleisehoti pebyventeld feam | | ari es of

roe of MporsbRRPaE e End dupskapBaBPent B8RshERE, 128, GEARHEIAR, ore™
nature of thefumeriomd superabsorbent can make it dlfflcult to confine the
e T b o e o e BERFBFFATLE £RT, RS, ULCL0R AT e an L
subst anti al | f¥brugfbaet structure 114 is provided w1th a

plurality of relatively densified compacted

15 embossments 137 provided on respective opposite sides

of each longitudinally extending superabsorbent '

region 135 and between adjacent ones of the regions

135. Embossments 137 are formed by densifying and

compacting the first and second fibrous webs 131 and

20 133, as will be further described hereinafter. Thus,
a plurality cf the embossments 137 are preferably
provided in longitudinally extending, spaced parallel
relation at areas of the fibrous batt structure which
are relatively free of superabsorbent material. ;~)

25 Because the superabsorbent material can act to abate
wicking of liquid through the relatively small
capillaries of the densified embossments 137, it is
preferred that the embossments be as free of
superabsorbent as is practicable. However, the

30 particulate nature of the unwetted superabsorbent can
make it difficult to confine the superabsorbent
within the discrete regions 135 during manufacture, .
and thus it will be appreciated that the embossments
137 are preferably substantially free of

35



super absorbent, but not necessarily conpletely free of such material. The
densi fied enbossnents 137 are provi ded adjacent to the discrete regions 135
of 5 super absorbent in the sense that the enbossnents can be in contac
with the superabsorbent material, or in closely spaced relation t her et /
dependi ng upon the width of the enbossrrents e wdth of the.regions 1 5[)[
of‘sqperabsorbent material, and the quantity 10 superabsorbent |
material . Thus, sbperabeospaat,s bl nye x@é%é’@ﬁi %f@{: gpg;ggl veyx’
association with perabsqfﬁent material for nDtl ransp
to all of the suf r§H§§ densified mncklng enbossnents 137 not 15

only provide a highly eff ohle dens itkiied) emsdssment & msﬂtamt§:§§§§ﬁaat'0?
to' separat e ne. S3A8RAY £8L B BABAE Ued B ¥ 5:08: L end desired.
stability ahd stsupesehisozbent rimeditiet \sense Hehdt bthmsemssﬁéﬂﬁﬁtdéﬁ 114,
and provi de desiggbka aBReER: \‘,q_t?'ar@\?% aglol W mq.| ?eﬁfﬁsﬁ ?F%gbga

rel atively unconpacted portions o
until it is absofbegeby ﬁﬁécsdpéﬁéb§GDMEwmenethwﬂapdnﬁingtdpngEhe

h | Si i Net f batt, a
catr of Eriniﬁé’?;;gégéégé‘%%%”?&%sgs%%” CHOL I O fife e uflRs Ot 2.

respective oppos n§PPBHFP§PrEﬁ6§-@PQﬁﬁ§q%x%ﬂﬂQﬂth#ﬂﬂn&nﬂ%ﬂx QS? By

this constrigti osupeaabsdtsemt mat@r ialggi Cl‘hu]s35 tHe MRS f&}ﬁ%&é@niﬁat erial
i s bounded and ndeg % gs%gents forne bet ween t I rst and
segond fibrous ggv Agd, 33 1ﬂ?ﬁﬁw&ﬁﬁﬁqSFYﬁNﬂ%ﬁﬂﬂ%ﬂ%&PQrﬁﬁths much

super absor bent bﬁienﬁhpgedbaerbenmomaltblrd,alr dloa! iptomtting Q.icﬂﬁidirmunt of
fibrous batt mateprigknofi k8§ 834! be the superabsorbent.
The densified wicking embossments 137 not
15 only provide a highly effective w1ck1ng mechanism in
intimate assoc1at10n with the discrete regions of
superabsorbent material 135, but further act to
separate the regions of superabsorbent from each
other, lend desired stability and structural
20 integrity to the fibrous batt structure 114, and
provide desirable absorptive capacity together with
the associated relatively uncompacted portions of
- . webs 131 and 133 for holding liquid until it is
\_~ absorbed by the superabsorbent. In order to further
25 contain the superabsérbent material in position
within the fibrous batt, a pair of transverse
embossments 139 can be provided whiqh extend along
respective opposite longitudinal ends of the parallel
embossments 137. By this construction, each discrete
30 region 135 of superabsorbent material is bounded and
surrounded by embossments formed between the first
and second fibrous webs 131 and 133.
It is presently contemplated that as much
superabsorbent be employed as is possible, relative
35 to the amount of fibrous batt material, while still



mai ntaining the stability and integrity of the batt structure.
Super absor bent can 4e enployed in a weight ratio of at |east approxinately
nt to approximately 70 per cent, weight of superabsorbent to wei ght
Tous batt material, and nore preferagky in a weight ratio of about
10450 \pef\ cent. By way of exanple, it is presently contenplated that four
? regi ons 135 of superabsorbent be provi ded extendi ng | ongitudi nal
section, 128 .of e hatt .st.ructure.114. .l.n . a d sposabl.e baby
0 vt ngnageaanne B oh e LiC ety tlenlly’ dp R R (40
absor bent bat stetctairer.e Sipexppsoribentelcanl be enpdoyedB.in ajweigHtengt h,
enbossnents 137.,are preferall . proxi 3 inches (33 cm
in length, wi FRTSC d%&c}§?g¥ré&&%ﬁgfygt%ﬁygﬁpgggtg%%§%ﬁ¥}nateriaI bei ng
appr oxi mat el yapprioximasely7 79 pef icenitanyelightniods superabRrhant fref er abl y
spaced appr oxj Vak Gs 1 N 12454 g§¥y w i
w dth of the g??%?’gt g%r gélbgr?ésl gttthg‘%sglr\(}éé}'i éatngel%lgg%eﬂeo e Halg vﬁ-l;ﬂ:a as
possi bl e whi | weidgditdirag i@epds pbogt d0-5c Pe¥p&eRM¥sor bent particles in the

Wi cking embossnent gy $a¢ bt @kadm U iRNeS PhredEhAAY RIYntehplated that
preferably spaced approxi mat el 5 (1.9 cm-fromthe respective

) y 0.75_.inches (1 ,
fold Iines fofoMFagissEetsndegionsyiidte oft supegabsanhenty e mromidassor bent

structure in agéenhdinge 1ongh ttide nadaghiofdmelddadl stMicl) 128 IdF alHd Ybaiit

el ongat ed di screte., regqi of _superabsorbent naterial wherein the regions
Giffer in | engERUStAEs: 1ddupr 1Be SgAAFEORAY Loy RARY, (h2BRE NAYARHAR bont i t
is presently ovetralil deagthhaf ebégputnd 7135 inehefs JWdstSardmlal landquml W/

macerial it BagoxPEpt Bagto b iickbng’ 114 Bppteiinedly 2 SRAPSor Do

super absor ben{ 3fatlecmdl ini dengthhe embgssments 137 are preferably formed
to be approximately 13 inches (33 cm) in length, with each
discrete region 135 of superabsorbent material being
approximately 11 inches (27.9 cm) in length. Embossments
137 are preferably spaced approximately 1.0 to 1.125
inches (2.54 to 2.86 cm) apart. The width of the discrete
regions 135 themselves is selected to be as wide as
possible while avoiding deposition of the superabsorbent
particles in the wicking embossments. The lateral-most
ones of embossments 137 are preferably spaced
approximately 0.75 inches (1.9 cm) from the respective
fold lines for flap sections 126. ' |

While it is possible to form an absorbent structure
in accordance with the teachings herein having a plurality
of elongated discrete regions of superabsorbent material
wherein the regions differ in length and/or comprise
differing quantities of superabsorbent, it is presently
contemplated that regions 135 be of substantially equal
lengths and each include substantially equal quantities'of
superabsorbent material. B
It can also be desirable to provide discrete regions '

of superabsorbent material within the flap



sections 126 of the fibrous batt structure, as shown in phantomline a
135" in"FIGURE 1. If such regions are provided in the flap sections,
preferred that they be bounded by densified enbossnments formed in
first and second webs 131 and 133, as further illustrated in FIrGU
- 137"% Jn the preferred formof the present ‘yfntion t he absor bent
str\wﬁure 114 is provided with at |east one relatively densified a

conmpacted |iqui ds@ttkong hageofl eneed ibHARm Hdot Widugr &f ddeshdiat and
second webs 131 and ayer is paper-li ike in nature, and

i s provided such*®hB aPF°§’x#éH&satth§§£hdlﬁ EAGURE ok - nekf Suchcreghonss of
the fibrous battadédprdneded mdth&r felap Isewurumdﬂ; hits pred Bdd vehyehagh

wettability and tiye ui t To faciljtate_cutting and
fol ding of the ff§%9sgét#§ﬁgd%§6 4%? 4nﬁ®§ﬁﬁ§m%ﬂ %K#?ﬁ@s 4130 it s
preferred that ttkedEhesti cddcespaotde@bahssld&ig drad/ &3 e g8 Bririgte 20
t hr oughout the m%ﬁﬁnggiag 8 Zﬁth%h@&p&y%&:1§7ds presently preferred that

[

t he above-descr ensi conpacted w cking 1ayer be provided in
intimate association wt hIf‘h§hGI pEefes resyiforam o tire memsor bent

mierial, and  hyveat dh, thel ubGHMAMY BAVCE dhrire d at the

i nner surface of one, of brous webs 131 and 133 at t e |n erface

t her ebet ween, pr%‘F‘éYh‘B?? Hﬁtphé'ﬁ hBas ts e re latively densdfifd amd.
Provi si on @0t hi soslpastéted igaya-walckiiigy \ﬁyéﬂ?tﬁ:fﬁd? idpedd Pl ¥y a¢f €n 30

h |I|zat|on
L o =t SBALT2E ERE B bkCndl £ 2R 38 li%m%‘iﬁg,i%??@ ,
| east sone of the:.q:)lamgclageatﬁ.enpapbrt-o.l.ﬂt@lmiImtﬁfe,de”rﬁd figd WI Ckl ng
layer 141 35 By, GRi§E8"509n0tnYRPE: Wt ehds o '?%héﬂBJé*§iti
medial section 128 of the fibrous batt 1l4. The
15 densified layer exhibits relatively high wettability
and relatively high fluid rentivity. To facilitate
cutting and folding of the flap sections 126 of the
fibrous batt structure 114, it is preferred that the
densified compacted wicking layer be provided
20 throughout the width of the batt structure.
| It is presently preferred that the
above-described densified compacted wicking layer be
. provided in intimate association with the discrete
r regions 135 of superabsorbent material, and thus, as
25 illustrated in FIGURE 3, is provided at the inner
surface of one of the fibrous webs 131 and 133 at the
interface therebetween, preferably at the inner
surface of first upper web 131. Provision of this
densified layer at the web interface desirably acts
30 to "fix" and stabilize the particulate
superabsorbent. Such stabilization of the
particulate material is believed to result from
moistening of at least some of the particles
attendant to formation of densified wicking layer 141
35 by moistening of upper web 131, thereby resulting in




the noi.stened particles adhering to the fibers of the w cking |ayer.
Furtkher, at |east sone of the superabsorbent particles are believed to
yécome\ nechani cal ly trapped and | ocked in place since the 5
psor bent nmaterial extends into and is integrated with, to some

\t he f.ibrous matrix of batt structurg@3l14. This nechanical trapping
ing and iintegration of the superabsorbent into the fiber matrix i
by vitheemolistepleid gardicles ajheringute tine £ibpast ofnthet endant
to flormation of .w cking_lAaye T ilizati of ¢t super absor bent
at er Al proviﬁégkgégtggy%%€se#ﬁﬁagﬁgf?3%??%%é%€ségﬁﬁléfagﬁg to prevent
4ti on and swpershsosbente pasrtiche sitar € PRk igied beatbegppen can 15
otherw se ocCupeghhRRdall1y ¢ rEIPEREN €1 odRE& aph rﬁla?éoéﬁﬂéeaﬂﬂesm prrent

of articles having particul ate superabsorbent naterial therein. As will be
further descri®eperaRsoshedt MALeiehki9%XRNF kA He anJedS141 is forned by

slight 20 nojgtegrated wWith,Swd Aemefekxtént | bewest i8Podslmhekligved by
appl i cation of Eressure t hereto. _The |Q§ﬁ?raJI%hforne densi fied_wi.cking

| ayer thus proRfdRaty fitzpghure }ifaqi Bits (Rehant¢R £ nEraRAIBENBRYS | Ui d
fromthe nore Leeréhy emd@driterdtionaf uthei supebabssrbehtmbhesi al into
the densified eL., The faqr 1.0 C erisiics,_of ‘ I.fied

wi cki ng | ayer gﬁ% gfgeﬁe?&%rg'gé "r%regnlldanné;%# 2## ‘lHnlsgi'Jég%gi aéﬁ@;ggg? le’tr.l't No.
3,017, 30410 Wi b€ phessars farst compachiomyattendant 80 formhtdonavéd as
posi ti oned abo di gi SRED material, it is
bel i eved t hat égg%?ggt}%ﬁkﬁéqf% htﬁ@g?ééﬁ?g.lgggggﬁﬁeagugpﬁg formation of\/
the | ayer 141 superabgorbentsMatemiat ProvidRdi Py the Bppeensurface of
l'ower web 133, construction desirably acts to prevent migration and

movement of the particulate superabsorbent, which can
15 otherwise occur attendant to manufacture, packaging,
storage and shipment of articles having particulate
superabsorbent material therein.
As will be further described, the paper-like
densified wicking layer 141 is formed by slight
20 moistening of the surface of the fibrous web 131
followed by application of pressure thereto. The
integrally formed densified wicking layer thus
provides a wickability gradient to draw urine and _
other fluid from the more loosely compacted “/
25 cellulosic fibrous web material into the densified
layer. The formation and characteristics of the
densified wicking layer 141 are described more in
detail in Burgeni U.S. Patent No. 3,017,304.
while the densified wicking layer 141 is
30 illustrated as positioned above the discrete regions
135 of superabsorbent material, it is believed that
application of relatively high pressure during
formation of the layer 141 can result in some
_ moisture reaching the upper surface of lower web 133,
35 and thereby result in the formation of another



35 r-and thereby result in the formation of another 33 densified
paper-like wicking | ayer integral with the upper surface of web 133./T
it is within the purview of the present invention to formeach of th
and lower webs with an integral w cking |ayer 5 at the web interfgc
(note the provision of ,a densified | ayer on weh 133 shown in phantom )
in WHMGURE 3 at 141%), with the regions 135 of Superabsorbent mat eri al -
t hereby di sposedi®aéhfaRdt RAPERS1dkRs Wickdng diaver |integral fwithk the nati on

Sppi Loat | on of iapbek Burifareralet A3mD N 3P I W iktn DY foC,
a |cation O nol St uUr e u as a wat er spray u
APPSR ¥ S (AR R R W e U L LIPS S

feffec{ ed, in addtiprenl andt mezelﬂpb:eb&t mmzamwv\h ;Qlla,icﬁﬁ}g\qhe' : gezrlp}‘ ?red
ormati on Wi ckin : n_an_i nstance wher.e .nDi S is ap

to only onceg of t#é %B%gé %B%Srgﬁﬁei 3“?3"30 he Provdsiar ®Fidhg conpacti on
to the other of démsiEbedf dayeor ahngebad.fsa/vdhd our? fixgrplﬁaﬁtﬁ:gt; alircbénsrif i ﬁd
l'ayer, it wll nger ¢ t t AR re formed on the
web to which nnFﬁ?%?%Eig ng??gd?ﬁdP%EgeQﬁghsg %°§%819%¥?H%r t han the ot her
densified | ayer sWMPenabsorbensdmates iadn siberabyidispesedatwien ndie ﬁnl y
25 ronot es W glbn i S i laQlah@ t O A tol s t he
absorEent fibrodgk%g??9§%$5€Fu92?k68% Phg?ﬁgf.|é¥§§§§§34%§?%§§§;§§ty and
structural thtegr¥PySeeht Hackipgclavers at the webydntenfaceis rtede

wicking layer l4dreeide8l) applécatdon’ efemioiztureSAlsudh Ak By o Redter
degiﬁdation of the flgr us, patt attendant to smelllgg of the wetted
super absor bent ER%EPY Al £O| hR8, HRPCF o SPELARE Ot ¥EL ddich REHAL thhg

deposition of superabsorbent material thereon can be
effected, in addition to the application of moisture

15 to web 131 for formation of wicking layer 141. 1In an.
instance where moisture is applied to only one of the
fibrous webs and is to be transferred during
compaction to the other of the webs for forming each
web with an integral densified layer, it will be

20 understood that the densified layer formed on the web
to which moisture is applied will be heavier and
thicker than the other densified layer which is
formed. ' |

s

L/; : The densified wicking layer 141 not only

25 promotes wicking or transport of liquid to various
portions of the absorbent fibrous batt structure, but
further lends desired stability and structural
integrity to the structure. In this regard, the
densified wicking layer 141 acts to abate and prevent

30 splitting or other degradatioﬁ'of the fibrous batt
attendant to swelling of the wetted superabsorbent
material. In order to further abate such splitting
of the fibrous batt, the upper surface of the batt
structure can be provided with another densified

35 compacted integrally formed wicking layer, designated



of the fibrous batt, the upper surface of the batt structure can be

ded with another densified 35 —-conpacted integrally formed w cking
wesi gnat ed 34 143, which is illustrated as being forned on the
urface of first upper web 131. Wiile the formati on of densified

) 1141 and 143 desirably provides enhaqggd integrity and stability for",
rous batt structure, it can be desirable to further ‘enhance the

yty by the provision of a paper tissue sheet | ayer above the di screte

133, above th d?%% fl ections 126), of the batt
structure 114 <géove ﬁ}e en&gpﬁ)éﬁmﬁ@e}[ﬂ&tu ngéﬁ h&f% %h%%t 112.
Wien such a pé@@#ﬂ%dm J4y@nd L4 cdﬂsjlathtaly tpeowizte § né:ehaimedh
adj acent the SR ke B agy;_. er_such as
1411, it is belq'l evgghfﬁgt the&?l sslufeu}i ayer ecorres %egafé;% 2%:'\[/31? “‘E‘F\e it
densi fi ed wi creaﬁ’g he;desinahje fﬁﬂtﬂ@thﬁslechemm@t@xmmwlthey and

integrity of VARIOOUE &S ialplriitd s R Wredle Sy %}l @Ps&f?
manuf act uri ng t ﬁ pre%&nt dlaf§; construction, an‘a ernate conflgura |on

for absorbent ¥ orheny, daferialat the intenfaged |n

FI GURE 4. Fl GbigEwéen webls' 213ds and N335 oved tale wad 20U d bl
medi al sectio

e a1 St o 0, P b T2 B e eyt P
231 and 233 wbirchabave tiec enddeed tbatd:efsmcg:uu?o betﬁ;alrﬁ;actlza?% are ré(/}l\elzlegedv
2t the web’ | ntaRracanenr BHERS o7 pabthT T axila Sheell iRyl 45 B iARhAY y
extending depbbiet webr wmpcfalssoaﬂemc_em erheals.up&absqx‘rmrw mauunlaa and
gg;g;;gggtgnbadhaﬁgkfiaarahbﬁkng'qang“@h%N'a&,&&&%”Té“lé*ﬂETﬂéé%% that
the tissue layer becomes integrated with the densified
wicking layer, thus further desirably enhancing the
stability and integrity of the absorbent structure.
Before describing the method of manufacturing the
present diaper construction, an alternate configuration
for absorbent batt structure 114 will be described, as
illustrated in FIGURE 4. FIGURE 4 illustrates a
cross-sectional configuration of the medial section 228 of
a fibrous batt structure generally as described above. '.
The batt structure includes first and second upper and K\)

lower webs 231 and 233 which are superposed to define a

web interface therebetween. Discrete spaced apart regions
of superabsorbent material 235 are provided at the web
interface, preferably in the form of elongated
longitudinally extending deposits of superabsorbent
material. As in the previously described embodiment,
parallel, longitudinally extending densified embossments
237 are formed between the upper and lower webs 231 and
233 for - |



237 are fornmed between the upper and | ower webs 231 and 233 for | endi
stability to the batt structure while providing a w cking nechanismi
inti mate association with the deposits of superabsorbent. material. |g:
iIlustrated enbodinent, an optionally provided 5 I ntegral densifife
conpact ed wi cki ng Iayer 241 is shown on the 3 er surfaces of one of{
web&,231 and 233, j.e., on the outer surface | oner web 233. Refer

now‘t o FI GURE 5)ell@ing td\'sxbph nwae&elrwettaerdtéaeéabhﬂél aper 110 -
illustrated 10 in GURES 4‘f scrib I n nangéres pect.s,

conventional and®¥ D% it %Rﬁwﬁﬁﬁggnbéﬂ HBSFP&EP?tSe $pEd&d onor
ef ficient and eadmmﬂthﬂ deposit oo Hf sapelt apssobentdhapet iBaVi Ngn the

nventi on. _Manuia @ Y it bl 4RCHBEE8NRL 21 2peavaGeRor i on o
the first §pperhmt#gﬁaindﬁﬂsm@wed|¢ﬂmmBCGQBSW1GELagd1agéra§4élmsgated
cont i nuous webs ' e e vghed i nto

i ndi vi dual flbﬂiﬁyﬁiht structures #f #g gﬁdagﬁ gﬁREﬂE Lﬁ%%sggﬁ

provi si on of twdnb|333 150 &fr hphe e@luf—'Pbr%%fﬁﬁeeﬁf-alO!aéhwa§ 838pri sing

commi nuted wood pul p, wtﬁhfmwlﬁoﬁueelrwgmespeﬁwﬁe'éhbaﬁblf' s 152. 25
The mlls 152 defiberize the fibrous nater into individu short. fibers,

with each nill [HASH Ghpeing e, s??iﬁkgemﬂFEHeFslbpohﬁlBﬁFSaﬁe
respecti velbor mitg FESURBSA 44 wikhve assdcedbeant i Qﬁainaﬁynﬂe%peﬁez%pec't Ive

Feagoctive cont SSTNRTERIAT e Pefiem Farntas, BachiThuga cals ° 117
presSent |y pref edesd nabdly lppanmpliyddi1foe éHfieilesd and economical
formation of a disposable diaper having
superabsorbent material embodying the principles of
15 the present invention.

Manufacture of the present diaper'is
initiated by formation of the first upper and second
lower fibrous webs 131 and 133 as eiongated
continuous webs which are subsequently joined and

20- later severed into individual fibrous batt
structures. To this end, FIGURE S shows the
provision of two rolls 150 of compacted fibrecus

- . material such as comprising comminuted wood pulp,
Ljﬁ with the rolls supplying respective Fitzmills 152.
25 The mills 152 defiberize the fibrous material into
individual short fibers, with each mill providing a
stream of fibers which is blbwn onto a respective
forming belt 154 in a known and conventional manner.
Réspective compacting rollé_lss compress the air
30 blown layer of fibers into respective continuous
upper and lower fibrous webs 131 and 133. It is
presently preferred that upper web 131 be formed so
that it is of a relatively heavier weight than lower
web 133, thus desirably acting to confine and retain
35 the subsequently-deposited superabsorbent material in



that .it is of a relatively heavier weight than | ower web 133, thus
desirably acting to confine and retai-n 35 t he subsequent| y-deposited
syperalhsorbent material in the batt structure being formed, thus |ending -
gt Sstability and structural integrityato the batt structure. For
upper web 131 can be forned to be3 ppr oxi mat el.y 30-40 per cent §“Q
han ' vl d r ri .t q I nuou
T3 PRIRAS, STty BT e P Lo LR S8e P8

¢ gui detpbildty prel shrpqtirrahiintegeityi techbe BALR a suitable
gpray 18erudieut@Q f Porf @uwanplw, Aippey agéB! 19encahi BE vbekbag | ayer
141. The web 131 can al sq be qslsteqﬁg at its op€05|te su&faci by a
sui t abl e wat eFOspPeaP PR OFdPately, 3 Q40 | Rex coRthearyer; tharnlPHREgr a
outer dessifigdbl agar. 143. The now noistened web 131 is 15 suitably
guided to a pair of conini.ng yolder 64 rgat i he .S _superposed
with the continuousI(igéfgﬁﬁ%%ﬁﬁiinfbfﬁ.rﬁgﬁsﬁsiEéelﬁéﬁgénnggnot i nt ended
to be formed tppeirgwelt 1li3He thus formed, tthee wedb 184n bei gabfgdconfined
wat er sprays ; 14t e f e sified

| ayers. 1t i sigggggrﬁ&&ecg{r}ge%f%%%%%g% ?'}tﬁg&ﬁeﬁé??%ég \];\,.ngi %§a| ayer 141
be formed to theseafitier henmaigkpnedivitihabdigitablecvakeraspPray densified

e”bossnegbs 13¢ 180 for formati®i stiﬁgwgﬁioaéhsmzéa%kemag second
| ower web 133, the web can be directed fromits fornlng?gelt 154 t hrough a

sui tabl e pairla¥efuildd « o/The velset 3L kPR R+8ar PR mPiateReBuak /& nip of a
pai r of |ightoppaddld Gurfadetsy Jé&uﬂtabr@n@aeéi:wﬁﬁﬂy akolbersfl68  \/

preferably of (o0 an Qe UPFSila s HiCah OREeFRL 153cbg her by abate

densified layer 143. The now moistened web 131 is

15 suitably guided to a pair of combining rollers_164
whereat the web is superposed with the continuous
lower web 133. If the densified layers are not
intended to be formed throughout the surfaces of the
web 131, suitably confined water sprays can be

20 employed to limit the extent of the densified
layers. It is presently contemplated that the
densified wicking layer 141 be formed to extend the
same length of each batt structure as the densified ~~
embossments 137. ' _ Ql;

25 Referring now to the formation of second
lower web 133, the web can be directed from its
forming belt 154 through a suitable pair of guide
rollers 166, and thereafter fed through the nip of a
pair of light coﬁpaction rollers 168. The'compaction

30 rollers 168 preferably effect'a light compaction of
the lower web 133 to thereby abate the tendency of
subsequently deposited particulate superabsorbent
material to "sift" thtodgh the web when deposited
thereon. 1In order to'facilitatg deposition of the

35 supe:absorbent materiél in discrete regions 135 of



of the 35 super absorbent material in discrete regions 135 of
fibrous batt structure, the conpaction roll eés/ 168 preferably aréd A
configured to formdi Shed or recessed channe¥/areas within a nedi pefii g

of\the lower fi U 3 _ u :
be\-aeposi ted wi ?hi@n%tl‘ﬁg%gg%ﬁétﬁs%usé%rérr%(%€ﬁée@ﬂelfb§ég§%%irn% oP%onfi ne °
the particul at e188p@rafesabdy afey GANGI I ed gtonEompdibehed Her adj acent

e:c otngat ed depgskbgewt@ie@h cfhraﬁn{e@ _%tr:é#é Déﬁﬁilﬂifrp@f:@éf@%]l/ Mfi@ﬁ‘}btﬁ' tNefree

o e superabsgrben nat er.i osition o e particul ate

super absor bent 8ﬁ"ﬁ¥efll Wblgé? ss‘gf?ské‘?:?e{}"?)ys%l’ PSprRenhdexabl e

di spensi ngsneanmaté®iall sannbiedepmitdd rithimdgx@dvarmvel Hathsibe

el ongat ed discrg% r iQ@% %%? éﬁn Lgﬁﬁéﬁforbfnt terial canlbg provi ded

to extend the | ngtml? df FERYi ARG i Hh T EIRe e TRE KR BATELAES pei ng

rorned%_gﬁthoutsupeeabsngfehmoﬂ@w1ﬁnDWiﬂhrIEgiqns;Hélkeaﬁiﬁﬂ@ t hereof. The
ower fibrous : | éﬁgg t.ad. it ; opkjzni ng
rollers 164 i n“’géaé?%gstz(ﬁlﬁg‘ at c?zn(ébe&éei% ﬁgtﬁgﬂffgp%ré V\r%%fig’l&%]égt%gé forma
conti nuous fi br Ba&fezablihisgpskiantialdar firer 19f fhe Bupenakesorbenta series
of the fibjgus pallerStaguctures 114 arranged in continuous, 25 end-to-end

relation. After the first and second webs 131 and 133 have been superposed
at rollers 164, the webs DEROSFILQN Hoetthe Pattichlate BrRerdRSCFBRRENg

ans, illustrabedtas QomeT Weld 1IFMGS I dEfdN @By 1d ZuBbabl&ETbossi ng
roffers 172 Comﬂx%se%’abcl%l %ridseprenasnidngdenpesal_r];g 170. Dispensing means 170
is indexable so that the elongated discrete regions
15 of superabsorbent material can be provided to extend
the length of the medial section of the fibrous batt
114 being formed, without extending through the end
portions 120 and 122 thereof.
The lower fibrous web 133 is fed and
20 directed into the nip of combining'rollers 164 in
superposed relation beneath the upper web 131 to thus
form a continuous fibrous batt which will
subsequently be configured into a series of the
fibrous batt structures 114 arranged in continuous,
25 end-to-end relation.
After the first and second webs 131 and 133
have been superposed at rollers 164, the webs are

passed between suitable embossment forming means,
illustrated as comprising embbssing rollers 172.

30 -Emboésing rollers 172 compress, calender and densify
the upper and lower webs 131 and 133 so as to form
the parallel longitudinal densified embossments 137
of the absorbent batt structure. Since the
embossments 137 preferably do not extend the entire

35 length of the batt structure 114, embossing rollers



t he upper and | ower webs 131 and, 133 so as to formthe parall el
| ongjtudi nal densified enmbossments 137 of' the absorbent batt structure.
Skndglihe enbossnments 137 preferably do not extend the entire 35 . length .
of ft hefBatt structure 114, enbossing rol[gé . 172 are suitably configured

| pdi ¢ enbossnment, such as by provi d¥Rg one or both of the rollers
5 abl e non-conpacting "flats", or by providing suitaple nechanican/
Rans“f pr periodi cally novi the enbossing rollers 172 into and out of

engagefent wi tf & 19 & Gty s AnfrigiiE eshifor BRr i ambogsnent pesuch
conf+gured toals kg viding lone o VYIS o NENS STETler sl Wit Is Eikdble
transverse enbossnents can beg formed with an addh}jonal set of enbossing
rol lers. The RSN STRAEF Sontititsls AHr LIS RBETERER and gui ded
bet ween a pai mesthardlcaldereang do e exdcdd ingg ko) Imxsixﬂg?léhhfiem?@qxﬂ?/g
ressure to t tyquct.ure f.ors f | Q f_integr sifie ayer 141
!On spaced rel gt%il\g%q:tsz 18;?: J'uﬂ):(p?)’era gurofqgtggééofé}ﬁ%eqﬁq%}e‘gﬁ%&qfe é??d’%féh‘g?‘f ed
| ayer 143, owfAdprons hatir.esdhee rofllegistli2 qarebe usinf iappteddd o t he

conti nuous UpR8AK ' HESY, Yo rf | 74 may vary
from about 5 ?gkae\lg@%tel%o%omo}m%o?e poun séggd%gu%eeﬁﬁc%%??% st]uoé}.BBQ kPa) ,

wi th the conmEr@ngvierss embosismentsn farhdiend armed g aro additiimnako

pounds per sqdate JdfN@mbdd%ifgt o0ld2reRa). It is presently contenpl ated that
the fibrous webs 131 and 133, inclusive of one or nore inteqral densified

| ayers formed ther &We ROVseRbEssed Sontdauaus)£ihngrs patte ks mpxtorfed
appr oxi mat el ya@d0§ulidedp pedweent @l pal rd>d i dar i dSictmpdfcting

R
super absor bent terial,,provided in the fibrous structure. The foregoing
done! by val ue5oltEta,dTa aREET: PRl RERRSUIA R GRRAED 9t G

handl i ng, thefbematdont bifclintegrall demndiftiied dayey dadedn spaced

relation to the upper surface of the fibrous batt, and
densified layer 143, owing to the presence of moisture
previously applied to the continuous upper web 133. The-
pressure applied by the rollers 174 may vary from about 5
to about 100 or more pounds per square inch (34.5 to

689 kPa), with the commercially preferable range being

from about 10 to about 50 pounds per square inch (68.9 to
345 kPa).

It is presently contemplated that the fibrous webs -
131 and 133, inclusive of one or more integral densified QL)
layers formed therewith, exhibit a composite density in
the range of approximately 0.07 to approximately 0.50
grams/cc, exclusive of superabsorbent material provided in
the fibrous structure. The foregoing density values are
applicable to the diaper as produced. 1In storage and
handling, the loft or thickness of the batt is increased
to some extent, resulting in lower densities.

After formation of the integral densified compacted
layers in the batt structure, the continuous batt is

passed through cooperating cutting rollers 176 for



to some extent, resulting in lower densities. After formation of the
integral densified conpacted layers in t'he batt structure, the co tin
batt is passed through cooperating cutting rollers 176 for for
cutting lines 130 which define the flap sections 126 of the fibrolus
structure being fornmed. The continuous fibrdf batt is next guide
ol ding station,. general | y desi gnated 178, where folding of the f
sec ions 126 is effected nerallx cco th the diagr
i1 lustrati on shbRFPRRIERERESUEEA! gTﬂégssf gﬁragls oﬂﬁglgﬁnﬁsg % be the
egd to- Sndhflbreaaﬁbe?ngnsuofuthe fiéroustbatbesbatbtatéubbﬂhgsfb&mﬁg. -
advanced t hroug e in e.direction.i.ndi cated by the
arrows in FI GURER®6°8Y fﬂ??ﬁa ggggﬁggngﬁ%Q ﬁgtﬂF§ ngﬁﬁgfg ¥ﬁ§°§|§ aflap
~sections 126 arfoldipd shbatidhy genevaidyl desdgnated dF8pewhere8@olding t he
flap sections syps e n r r t he nmedi a
section of the ggtﬁﬂgtg%% EQnggnh ?QBIgggé?ggb?gﬁlgbggggﬂlgﬂ}34 Af ter '
fol ding, the coaccqu@eeceub&bbstbatdiggrammthC|iliustbgtaoaushayheioutttng
mechani sm 185 '?i@gkﬁé'&Ldua'Tﬂagé Qighhgafbﬂéauﬁ ergxat5§atg&ethal4

After cutting o e 1ndivid I brods structur .
structures are SRATWPTERA HiPrRUA PattupbERCERERAglLAyeWithothedbaks | ower

backi ng sheet 13@:&@1:@9&9'séﬁnaoaaaaheEdoth&Bagﬂl aﬁerféiainEOsthltaoandn a

roll 186 of facij terl i_nuous | engt h of

the facing Iayefggeé€¥?§P &Zlﬁgiﬂéﬁegng gﬁe?ﬁﬁggﬂ F@IEFFHRE®|Pﬁgrhe-

i ndivi dual battpetingtadeandédehtt ineshiispmannet,cendi sige £dbpesectlons

SPﬁYfarIy, a ro%%6188 of. th backlag geet ngtgéial grg i des,a conthggus

| engt h of backi I%ﬁ%ruﬁi% HPYRATS oY 8K 8vabResPEOER %BﬁsFﬁsmﬁB§ﬁs 9

provi ded for apwivhnthedfitapvesecbiohs bubkeqgyenhiyt foddedubnéquent
overlapping relation with the medial section of the batt
structure by suitable guide rails 182 and 184. After

n

folding, the cqntinuous fibrous batt structure is cut by a
‘suitable cutting mechanism 185 into individual ones of the
fibrous batt structures 114.

After cutting of the individual fibrous batt
structures, the batt structures are sandwiched between the
upper facing layer 112 and the lower backing sheet 116 to
complete formation of the diaper 110. To this end, a roll
. 186 of facing layer material is provided, with a
7 continuous length of the facing layer material 112 guided

into superposed relation with the individual batt
structures 114 between a pair of combining rollers 187.
Similarly, a roll 188 of the backing sheet material
provides a continuous length of backing layer 116, with
suitable adhesive dispensing means 189 provided for
applying adhesive to the backing sheet for subsequent
adherence of each fibrous batt structure 114 and the
respective facing layer 112 thereto.



adherence of each fibrous batt structure 114 and the respective facing
12 thereto. The provision of moisture-inpervious strips 117 at
b ends of each batt structure 114 can be effected at this stage of
mypiuf acturing process. By way of illustration, a roll of

e-i npervious material 190 can be pf#dvi ded for this purpose, with a

..

. e cutting mechani sm 191 enployed for formng strips:.117' of the \4/
noi\st yr e-i mpervi ous material. These s 117" can be subseqi t |

Sl sl y adnor ed The{ BEPHYSHaDePEnBOSRr IR eTIBPEI P NS0s LI RRL Lt Bval s
asI by r@p@?jﬁsaﬁélegdat ofieeheBEBhtlﬁgsltghbtﬁJ&ellg.a‘i icant be k#€ergedayer
material 112 and the stripsg.l are not heat-seal abl e, e stri 117" can
be adhered t3Fthat ?aﬁ?ﬁ nﬁf §P5|m89 BCENBrE I BRESSE - ne%ﬁéwaﬁa strip
117" is thusprsstransdntoa"sp&m"oindoextamé-hmpeewnom¢1ma&nt1adei9@f t he .
now sever ed t,.st Lh I.ng r A I f ed
bet ween conb?%%naéréyﬁg?égiséééDg?%%gs gg%ueh?¥§ufggﬁq a? %%gﬁg -end
di aper .constmechapism b&&hesplbyeﬁltbrtﬁasmpnGVﬁ¢espﬁhélﬁd|qumbelnpervious
StriP 117 AlndigentainbafyiBhd f6829ad!aPHhesaNderipsS1l7P L1A Be the
"l eadi ng" e % e ne ow ng di aper pl'i cati % el asti c neans
119 to backiflgpseaeently suhtaply aéherﬁécﬁédfgsnesaﬂayeatMéﬁﬁsnnﬂnglﬂo||s

187. Appllcaétoapséeahs sk981heeaaaiélahcﬁaasbsyeLE@QL%éauangcsQrdance Wi th
wel | - known, conventl

? g 23 tE Ir} acgcor gance with 31

t eachi ngs ofheR% Seafing k6L largs 301, 1o tReefRciag, PXFFyPaFﬁFéa ep of
thehprﬁsent nnzh@ﬂdeﬁheiESrﬂpsvldﬂngarelh&tﬁﬁéa&#s@h&%bﬂ@ n&herbﬁklbﬁg \?J
W t the nu r.a corre n to.t nu er o

o hetl o ol ol & bah ke oaBheEnar ol 1, Sakihg BREERA 1L Y shdeh Bl oer 110,

adhesive means.

Each strip 117' is thus positioned tb "span" and
extend between adjacent ones of the now-severed batt
structures 114 as the facing layer material 112 is fed
between combining rollers 187. During subsequent cutting
of the end-to-end diaper constructions, each strip 117°'
thus provides the moisture-impervious strip 117 at the
"trailing" end of one diaper, and the strip 117 at the
"leading” end of the next-following diaper.

Application of elastic means 119 to backing sheet 116 —-
can also be effected generally at combining rolls 187. A
Application of the elastic materiallcan be effected in
accordance with well-known, conventional techniques, such
as in accordance with the teachings of U.S. Patent No.
4,081,301, to Buell. Generally, this step of the present
method entails providing rolls 195 of elastic material
119, with the number of rolls of elastic material
corresponding to the number of elastic elements to be
applied to the backing sheet 116 of each diaper 110.



The elastic material is guided through a tensioning nechani sm 196 which -
stretches the material, with a suitabl e adhesive-applyi ng neans 197 '
provided for applying adhesive to the tensioned elastic material. 5
elastic material is fed between the rollers 187 and adhered by the bagk
_sheet 116 of each di aper being formed. The elastic material is maintsgned
i n &4t ensi oned condition until the individual | apers 110 are severed from

the continuous thEQéxéOmatSP sagugagh%e'aﬂ t‘ﬂ&o% ﬁfﬁew{s%ﬁr

Advancenent of t e di apers elng orne hr ou acturing ne S
at least in par tm%ﬂ‘éﬁﬂéﬂ P8 v A§hoﬁtﬁ§t&h°§ulqher &3 tarsi ailog wikh 109,

Si gni ficantly, léuhesnobeeadﬁeymdethpblyanb;m'éa\ﬁ%d 11357 privvAded gox obtai ned
Il on,of the fold |nes about whjch the

b di

1 ap secti ons LAPBIYERG FABFSAEEDLP: LB ARSI SIS BRYFthhyl v

and as best5il| UBte aekastbcFn&LREIQL ﬁ.befuﬁpbﬁatﬁ&l&i Qmmg:dltﬂdﬁ 198 is 20
di d S 0 | nwardly of
the fold Iines rond: AgHFF g BE BB EREsuRS ARE T IS sy SadfEduanethe 11 2
sections are subl»eimgi ﬁonyednco'ibeeeiadtandmammummatﬂm:ab;echvm di ng

densification of t@@ﬁg?oneﬁ QBBH§tQ§EtPEQé§{H§e q&“%QE¥§é§£14¥é?§%éMﬂ ch can

otherwi se act to urdinto t i nes
| eakage of1ﬂu3cﬂb@eﬁtﬁréﬁﬂEFedtftﬂE thecsonkinuous emdritsend of di aper

manufactureg s eééﬁfigdzaemnaincuh&bagtﬁ% erf'esrf aNhereat the
|nd|V|duaI di apers 110 are severed trom eaCh other. e dlagers can now be

yﬁﬁced to suitable foldbﬁﬁaaﬁﬂmﬂaékaélﬁ&enééﬁﬁﬁﬁﬁnquﬂg ent
agi ng stor agehpodlghhtR@eRanuBlcturing line is at least in part

effected via tensioning or pull rollers 198 and 199.
Significantly, it has been found that an improved
15 product is obtained by avoiding compression and
compaction of the fold lines about which the flap
sections 126 of the fibrous batt structure are
folded. Accordingly, and as best illustrated in
FIGURE 9, the upper tensioning roller 198 is
20 dimensioned so as to exert pressure on the now
" completed diaper inwardly of the fold lines for the

},_ flap sections 126. Thus, the fold lines for the flap
"; sections are substantially uncompressed and
2as uncompacted, thereby avoiding densification of the

25 fibrous batt material at the fold lines which can
otherwise act to wick liquid into the fold lines,
which can result in leakage of the diaper product at
the sides thereof. | .

Completion of diaper manufacture is effected

30 at cutting mechanism 200 whereat the individual
diapers 110 are severed from each other. The diapers
can now be advanced to suitable folding and packaging
mechanisms for subsequent packaging storage and
shxpment.

35



i foregoing, it will be observed that nunerous nodifications and
vayl atio can be effected without departing fromthe scope of the present
i It will 5 be understood that no Iimtation with respect to
ijc enbodinments illustrated herein is intended or should be

MYt is, of course, intended to co by the appended clains all -
suchinodifications as fall wthin the scoﬁé’ f the clains. :10 15 20 25 3Gvi

CLAIMS: 1.  proR Qh&ofbeeboliﬂkgt fier wile e IbsAIPHHa@drticle,
conprising: a highly por ul osic, fibrous batt, said batt copprising

ys,. cel,l
first upper aﬁHmSEEBﬁde HCFFBP8§Saﬂ@b§a§&ﬁ§PﬁB§E§QHaQEﬁq cteib
interface theggbrbueedepaditdnti fEoms th&t M@Ws&dﬁe afjuantity of

hi ghly i qui d-sorbent, superabsaor nmat er i .posi ti.oned sai d web
interface, éFée 358?55383883? et g Ca PSS &qﬁﬁﬂﬁﬁ?qﬁliﬁ% , spaced
apart re§i onsbeounédérseovdl ghatehy limdtationoeithf respectatattisai d web

i nterface, sal flLrs f| havi n relatlvel ensified,
| i qui d-wi cKki nf] ﬁﬁgééngﬂggagﬁggg Q&S'Léé%é%gﬁ ef SariaEe %ﬁcgcent sai d
di screte supeoabsbobkdtbeegnﬁasred.prdmnus.wnékcngrsbA|umnanded teast one
of said f'rStcgggr by the appended claims all such modifications

as fall within the scope of the claims.
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second fibrous webs having an integrally forned, relatively densified,
paper-like liquid wicking | ayer provi'ded-at the surface thereof at s
interface for further pronoting said wcking of liquid, said w cking
being in physical contact with at |east a por on of said superabsoripe
material to pronote liquid transfer therebet 2. An absor ben )
as ‘set forth in claim11, wherein each of said upper and | ower fibrous webs
is provided wit Lggﬁgntegrally formed, relatively densified paper-like .

wi cking layer af said web interface. 3. An absorbent unit as set forth
inclaiml or claim2, wherein each said discrete region of superabsgr?ent
material is boupded b a - WL GKi e S S n | I rst
and second flbrgus me%%ﬁ hSSBkggk gkggrggﬁtgggl HgghsePngggﬁk At ﬁ§18ﬁe
of the preced|n@OQPé%ﬁ%ngﬂherein 44 said densified conpacted w cking
layer is provided on sai ﬂl%hl?tpHPBQE \N@Ql%léegécgﬁprb%e% £e, séi‘hdbg%@g

I ncl udi ng anot her paper-|i densifie acte ul osic |brous W CK
| ayer provided %?mgﬁgsbﬁge 1§ﬁFfHEEe5fa§€|EeFPﬁgtleﬁﬁérfhbsous webs An

“absorbent unit aupsepoéeﬂtbolﬂegﬂuegaeweﬁ ihEeEESEB?tﬂgrﬁbétﬂ§e3“h§?$5” .
said discrete r per absor bent teri exten ongitudipally o
said fibrous ba ?b?%ﬁa éﬁ?g E?hﬁFdPﬁPXRFEE gs@nﬁH?Qté§Ye%§ highly
| ongi tudi nal | y biqeiddsérbents saperabsophent maaét1aa¥gbhﬁtxbﬁéataensth
each. other bet . es des, of . sai screte
regi ons of supera soﬁg ?gcgfeggfé ¥§p8998§§%33§20WB§ﬁF15ﬁ EeéggsgfsPSFFﬂ
'n\,la'n]S in discrete, spaced apart regions to define relatxvely
superabsorbent-free areas at said web interface, said
first and second fibrous webs having relatively densified,
liquid-wicking embossments in said superabsorbent-free

?

areas adjacent said discrete superabsorbent regions to
promote wicking of liquid, at least one of said first and
second fibrous webs having an integrally formed,
relatively densified, paper-like liquid wicking layer
' provided at the surface thereof at said web interface for
further promoting said wicking of liquid, said wicking
layer being in physical contact with at least a portion of
- - said superabsorbent material to promote liquid transfer
’ therebetween. - |
N 2. An absorbent unit as set forth in claim 1,
wherein .

-each of said upper and lower fibrous webs is
provided with an integrally formed, relatively densified
paper-like wicking layer'at'said web interface.

3. An absorbent unit as set forth in claim 1 or
claim 2, wherein

each said discrete region of superabsorbent
material is bounded by said liquid-wicking embossments
formed in said first and second fibrous webs.

4. An absorbent unit as set forth in any one of the
preceding claims, wherein
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including a pair of transversely extending, relatively densified
enbossnents formed in said first and:second webs of said fibrous batt, said
transverse embossnents bei ng provided at respective opposite Iongltudlnal
ends. of. said discrete regions of superabsorbent material- and said paraILeI
gltudlnal enbossnents, so that each saiAt#di scret e regi on of .
sup®y absorbent material is bounded by a pair of sald | ongi t udi nal '’
snents and by said transverse enbossnents. 7. An absorbent unit as
rth in any of seid geasddieg G%WtQ%M%W dayes dsr pravised ng

adation gh $alid friikseuappeirt h@bt @&dadatmt Qré&ﬁtxtdﬁ&ﬁ@i swel ling of said
rgte regi ons of sy erabsorb mat er | An absorbent_ unit for

an absor bent S3ig opEt dg; dépﬁban°tnfqﬂ3ﬁﬂ§f Jdiksudensdifiiadysi ¢

us batt compadtiedt teqqmusaldngfvrmis WiRNL NN d a3RE0 Pt ova\gRid fdthredies
webs superposed to _define a_web #ggﬁlce t her ebet ween, said fibrous batt

bei ng prOV|d@&pﬁftﬁuﬁfaﬁgnPtha&F qﬂ(ﬁf(f drbent super absor bent
mat eri al posisti onedAat absodbenlt mmd:rfa;sces,etszﬁdtﬂuw ahtyodwltofrm:&f!ri al

bei ng disposggngdqh ?éﬁmg%p@$§@e3§? regions to define relatively

super absor be ree-drea interface, said first and second
fibrous webs haV|ngsnéﬂadﬁ$eryteem§gmqn$ qﬁ(gnnynahaqnm;mﬂﬂmx&an&uk;in

sai d super abagiaal 16hg3 taEIAA13Y ¥ Haild :;atqzloé%fgﬁcigg AR P gl screte

super absor bent lons”to pronoté wi cking o

enbossnent s ééﬁy#%swﬁgknneegmap§§mﬁmsﬁo@#tmm@bAqagxﬁUQ;gaihv|Qﬁ ﬁﬁ*@ second
webs for JO'@hBQo%Q'GaWQbintQFﬁ%@B Q Q& EQ&a&h@@'ﬂé@dﬂid%a%% Y bent O/
unit. 9. g absorbent unit as set forth in cl %|n18 wherei n
er between and on respective opposite sides of said

dzscrete regions of superabsorbent material.

6. An absorbent unit as set forth in claim 5,

including

a pair of transversely extending, relatively

densified embossments formed in said first and second webs

of said fibrous batt, said transverse embossments being
provided at respective opposite longitudinal ends of said
discrete regions of superabsorbent material and said
paraliel'longitudinal embossments, so that each said
discrete region of superabsorbent material is bounded by a -

pair of said longitudinal embossments and by said -lvj
transverse embossments.
7. An absorbent unit as set forth in any of the

preceding claims, including
means for preventing degradation of said fibrous
batt attendant to wetting and swelling of said discrete

g regions of superabsorbent material.
8. An absorbent unit for use in an absorbent article,
comprising: '
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at least a portion of said fibrous batt includes a paper-like, densi
conpacted cellulosic fibrous w cking |ayer formed integrally wth oAé
said first and second webs to further pronote said w cking of |iqufdj 1¢. )
An absorbent unit as set forth in claim9, w@ ein said densified{conFacy
wi cking layer is provided in said surface of sald one of said firsg ang” .
second webs at said web interface. An absorbent unit as set Torth

in claim 10, wherein Sé"tﬁm %é?&'ufrp”@élﬁﬂ%ﬂékfﬂgré@é/%at@ PE SV Ci%ic@n
said first upper web, af sald interface, said batt |nclud|ng anot her

paper -1 i ke denSIWREL SharEst CUPPET 374 $eRNdslawexi FPTeNeYePSvi ded ét

the upper surfanapedfpssdd do rddf iwes web.intedface thé¥epdeddeNtsaidt as
set forth in aqy one of erei.n said ‘di scret %éﬁhfns of

| a
super absor bent r?ﬁre‘?‘fsalbag&ft elhﬂlq%r@??m%@l‘f’yﬂbfa P T o Y and
said |iquid-w dkiqujidrdmstseren ssepeé eallsdriven ¢ mdatra}iql gposit Horiedrotissduad t
d t t . i
opposi Lo st des S SarFfdd £ PuSERh IR ISR AT hethy FPAH S
An absor bent umﬂ:dﬁ;qxﬁtétnspa¢¢doaparmnggxonsLnbquﬁﬁmajrelﬂtively

transversely eﬁ% ofﬁéﬁéigfébroﬂgé‘%é T4 E% AP U Set PLOE] 44521 d

first and seco of said att, sald transverse enbossnent s

bei ng provi ded fr steAnd§aconp pokhbreus JRPe having arelkatively densified,
regions of supeyri ?ﬁﬁ&%kiﬁ} edrh 5 s Sihéhn S Th P | fAlpd 4Kl Free

enbossnents, so each salid discrete regi on of su erabsorbent mat eri al

i s_bounded by #58AT aHIacent |t PEHdTrATed iR matd FHICIStRai d

superabsorbent regions to promote wicking of liquid, said

densified embossments comprising integrated fibrous
material of said first and second webs for joining said
webs to each other for stabilizing said absorbent unit.
9. An absorbent unit as set forth in claim 8,
wherein
-at least a portion of said fibrous batt includes a
paper-like, densified compacted cellulosic fibrous wicking
layer formed integrally with one of said first and second
webs to further promote said wicking of liquid.
10. An absorbent unit'as set forth in claim 9,
wherein
N\ said densified compacted wicking layer is provided
| in said surface of said one of said first and second webs
at said web interface. o
11, An absorbent unit as set forth in claim 10,
wherein '
said densified compacted wicking layer is provided
on said first upper web at said web interface,
' éaid batt including another paper-like densified
- compacted cellulosic fibroué wicking layer provided at the
upper surface of said first upper web.
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transverse enbossnents. 14. An absorbent unit as set forth in any one

of cl ™8 to 13, including means for preventing degradation of said
fibraus, attendant to wetting and swelling of said discrete regions of
Supk N nt material. 15. An absorbent unit for use in an absorbent

ar saifd absorbent unit conprising: a,hjghly porous, cellulosic T
fipndus said batt conprising first uéb r and second lower fibrous ‘o

webs\ sdiber posed to define a web interface therebetmeen, said fibrous batt

beAnd\ profi degaui t h anquaBEoinedt gl Usl W@y Fo3AROIN! ansupgLaBEOr bent

mat B 2 p05|t|oned at I nterface, east one of sard first and
second fibrouslaéms Ba¥PndlanwheredmRal |y formed, relatively densified,

paper-like Iiquid-w ckhig hi!&&e&hOYb énatorh%uﬁu&aﬁserbgﬁgeﬂstéklaild web
interface for transport ~of roma region of

i ntroduction PRFSn ah8g35§8ﬂﬁggﬂlﬂnpf sé&ﬂdf&P€PPﬁng§§eraB€|ﬁgiﬂn physi cal

contact with alqhQaSW1&kﬂﬁ§téﬁbo@%m&ﬁt@ &ueehabaahes&hdmnag1yabftea@aonvte
liquid transfgr t here s set forth in

cl aim 15, whoF SPROBHCRSEE £f; SPAGRI.APARE BBEBIIeNoRBLAEEBRoES RARD
i ncl udes an i athgrabeyweennarnd oal respecyidensppositepspdes! bfesatiaki ng

| ayer at the t al gsal i ace An absor bent
unit for use ?ggégggﬁsggﬁgﬁﬁsa§Figkng§§F8Q§§§%r88ﬁFrbﬂ}f conprising: a
hi ghl'y porousl3celIulbsiabSbbbent kait, asaseétbfibrthodpr cdahy 1Ryst upper
and second | opg é ?ﬁgus webs superposed to define a web interface

sal

t her ebet ween, rous batt being provided with a quantity of highly \_/
quuid-sorbent, super@bbBaikbeff kiansverspdyi exsending,snedatively -

densified embossments formed in said first and second webs
of said fibrous batt, said transverse embossments being
provided at respective opposite longitudinal ends of said
discrete regions of superabsorbent material and said
parallel longitudinal embossments, so that each said
discrete region of superabsorbent material is bounded by a
pair of said longitudinal embossments and by said
transverse embossments.
14. An absorbent unit as set forth in any one of
claims 8 to 13, including |

means for preventing degradation of said fibrous

\
batt attendant to wetting and swelling of said discrete “
regions of superabsorbent material.

15. An absorbent unit for use in an absorbent article,

said absorbent unit comprising:

a highly porous, cellulosic fibrous batt, said
batt comprising first upper and second lower fibrous webs
superposed to define a web interface therebetween, said
fibrous batt being provided with a quantity of highly
liquid-sorbent, superabsorbent material positioned at said
web interface, at least one of said first and second
fibrous webs having an integrally formed, reiatively
densified, paper-like ligquid-wicking layer provided at the
surface thereof at said web interface for promoting wicking

AN R




-web interface, said superabsorbent material being disposed in discret
spaced apart regions to define relatively superabsorbent-free areas At said .
web interface, at |east one of said first and second fibrous webs | Ngnlan
integrally fornmed, relatively densified, paper-like |iquid-wckin
previ ded at the surface thereof at said web , j#aterface for pronoti
and transport of lLiquid froma region of in duction into said a so be
unry, said wcking layer being in physical contact with at |least a
of said superab b | | Lg f

T6. " An abeothanttanrPosE' 85 LRIATPEG 4 ”bﬁﬁbﬁmﬁérS%ﬁ*?é?%gébﬁﬁﬁéfg
regi ons of supe$a§§oﬁb§ﬁfbﬁatePPaFveﬁﬁéﬁdwlﬁhgnguéamaFl9eéﬂgséndPhV§ﬂ§a§

batt. * C L MnPact with%t lead® aPparPeBh HEI ?QE §§be§95§5rh@n%la'm
17 or claim 18, wherein each said discrete region of supefabsorbent

material is bouﬂ358r591r§PaPF9@P§edéhgpfﬂeﬂréﬁ§5§§nﬁH?EePBFHBGnrn sai d
upper and | ower1gibrousaneldbso2Bent unf8 abBseeberbréfi inaglagh fenth in
claim17, mherelg each of said upper and | ower fibrous webs i ncl udes

rel atively densYPPESIPi qui d-wi cki ng embossments in sai d superabsorbent-free
areas adj acent said di seaehecfefiiost apperpandbsecbadt lowker Edbroids. webs An

porous. cel lul obfELFRBRo A0 BnBBRETEY' s8Fbef, nreTBERYeTY dpnBifiddLy
second | ower fipapes-like wipkipgsddyev def the aumfbcentbetecf at said

t her ebet ween, sgig ghgéggg gatt being provided with a quantity of highly

l'i qui d- sorbent supera sor ent materi al positioned at said
s An absorbent unit for use in an absorbent article,

said absorbent unit comprising:

'a highly porous, cellulosic fibrous batt, said
batt comprising first upper and second lower fibrous webs
superposed to define a web interface therebetween, said
fibrous batt being provided with a quantity of highly
liquid-sorbent, superabsorbent material positioned at said
web interface, said superabsorbent material being disposed
in discrete, spaced apart regions to define relatively
superabsorbent-free areas at said web interface, at least
one of said first and second fibrous webs having an

bt integrally formed, relatively densified, paper-like
i liquid-wicking layer provided at ﬁhe surface thereof at
said web interface for promoting wicking and transport of
liguid from a region of introduction into said absorbent
unit, said wicking layer being in physical contact with at
least a portion of said superabsorbent material to promote
lquld transfer therebetween. :
18. An absorbent unit as set forth in claim 17,
wherein .

said discrete regions of superabsorbent material
extend longituainally of said fibrous batt. '

A



ep i nterface, said superabsorbent material being disposed in discrete,
.u-d apart regions to define relatively superabsorbent-free areas at said
ﬁterface each of said first and second fi brous webs having an ;
-oraIIy formed, relatively densified, %er-llke l'i qui d-wi cking |ayer .
nterface to pronote wicking of
Ad Wi thin said absorbent unit, said w cking |ayer being in physical
ohtact with | east . a rtion . of sajd So[ pent terl to pronote
l'i qui d transf@é thereﬁ%tggﬁﬁFgﬁﬁg uni agbgﬁgbgﬂf£8nf? 5 aimgt %o??h in
claim 21, wheckaimed8h whedeilnscrete regi on of superabsorbent material is
bounded by rel atively S d r ged and | ower
fibrous webs. * eg@ﬁ §£i§1d?gg9§§ngaélég SE shﬁgggggggggﬁé di aper,
conpri si ng: am$t¢SLabu$érb¢99@¢d|hYth§1¢§lﬁ¢bY éengisxadethpesmeous
backi ng SheetﬁoﬁmgagthSQQ&OH?pefehhalQEhErffPBPHﬁsb@éB said batt having a
general ly |-shaped confi gurat formed from an |n|t|al X general ly
rectangul ar néber andnnhabsarbens pBiti afssahdfarthninarladmt1dn incl uding
a medi al sectyR@resni d batt conprising flrst upper and second | ower fi brous
webs superposed to define a_web,interface rebet yween, said nedial section
bei ng provi ded with ﬁﬁ%n?ft?abﬁ RPRRFyaPeq ?ﬂe§o Qﬁ?“ssﬁﬁﬁFabgﬁiHé
mat erial posi i-éweﬂvalysdedsi\ebeanneqﬁﬁdewzemdgsuﬁbéebﬁeﬁbenin nBagdi aI

b di d d I
cuporabsor bent WPPERbAPEERSL; ERERCERERE nauFPhRl sbin Fh sPEe L8 RO uLBDN,
fi brous webs tfivéugerabatrbehy maheriadd, |iqui d-w cking enbossnents in

. 5“perab5?ibe“t féﬁeaﬁégéﬁeﬁgjéﬁfEFfBQ $§£ BRA5E 92558 bEAL Ja §RIEL ©
super absorbent™ regi ons to prondbte w cking of
comprising:

a highly porous, cellulosic fibrous batt, said
batt comprising first upper ahd second lower fibrous webs
superposed to define a web interface therebetween, said
fibrous batt being provided with a quantity of highly
liquid-sorbent, superabsorbent material positioned at said
web interface, said superabsorbent material being disposed
in discrete, spaced apart regions to define relatively
superabsorbent-free areas at said web interface, each of

said first and second fibrous webs having an integrally ™~

formed, relétively densified, paper-like liquid-wicking -
layer provided at the surface thereof at said web ~
interface to promote wicking of liquid within said
absorbent unit, said wicking layer being in physical
contact with at least a portion of said superabsorbent
material to promote liquid transfer therebetween.
22. An absorbent unit as set forth in claim 21,
wherein _

each said discrete region of superabsorbent'
material is bounded by relatively densified embossments

formed in said upper and lower fibrous webs.
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liquid, said densified enbossnents conprising integrated fibrous matepd
of said first and second fibrous webs for joining said webs to each
for stabilizing said batt; and an outer second layer in the formof {a
noi st ur e- pervi ous facing sheet positioned i iuperposed relationshi
respect to said fibrous batt on the side opffosite said backi ng sheet\
A ¥ sposabl e di aper as set forth in clain123 wherein at | east a por

sai d nedi al on inc{ q§ﬂﬁ! onpact ed cel | ul Ost

fibrous w cki ncé ayer forrre |ntegra<? A)f with exto%q’i d first and second
webs to furt her pronot ea sl EsTiAKieTy bFyer gt cheform ofA ali sposabl e di aper
as -set forthIlhé&g%ﬁ&é%&méggvfgﬁgEggék depsdfded. conpacted wicking layer. is

provi ded on said surface one of said first and second webs at said

web interface. 26. highit ¥ RAEDHI S FpeH Ch%-‘-"seﬁ“?’?ﬁlﬁ battanysaid of
claim 23 to Z%aweﬁ.ﬁm@aa ?&@ﬁmp ) G253 BT W%ﬁﬁ%rﬁ@d ef Gt
extend | ongi tudi nal | fibrous batt said liquid:

enbossnent s extaé'hd"rf% |‘-’rﬁ;ﬂ?’§/3 s%ﬁccf;q‘q%‘}q(ﬁfs neRher ang, 'é\?g)a?‘id

par SI Idel r eIt at |mﬁmmdhd)td1e¢efaatat/)\qumubmmlﬂﬂanmig Ve rﬂp.pasl tsmls)tltﬁﬁs of
sai iscrete r | e
di aper as set fse‘%cﬁ?agt é%?ﬁefzgjﬁﬁcf#ﬁ@pgep%ﬁn%fs??%%ée %xlpy?‘%rous
ext endi ng, rel ateh/salsyuwm%dactaamm yéh)rirrmhrfamlthéremetm second
webs of said fi ' LY, ﬁgﬁﬁﬁf d at
respectlve oppo%l?&jst?%%gljf %&% ?\}S(Eug# sal i'scre e re %I ons %2/ &€

per absor bent hiegheky ali it s:0nbent al superahapnhel thaa temink rpos it iened hat

ea sai d at said web interface, said superabsorbent material being
disposed in discrete, spaced apart regions to define
relatively superabsorbent-free areas at said web
interface, said fifst and second fibrous webs having
relatively densified, liquid-wicking embossments in said
superabsorbentffree areas adjacent to but spaced from said
discrete superabsorbent regions to promote wicking of
liquid, said densified embossments comprising integrated
fibrous material of said first and second fibrous webs for
joining said webs to each other for stabilizing said batt;

- and an outer second layer in the form of a | _

= mozsture—pervzous facing sheet positioned in superposed

A " relationship with respect to said fibrous batt on the side
' opposite said backing sheet.
24. A disposable diaper as set forth in claim 23,
wherein | ' | ' |

at least a portion of said medial section includes
a paper-like, densified compacted cellulosic fibrous
wicking layer formed integrally with one of said first and
second webs to further promote said wicking of liquid.
25. A disposable diaper as set forth in claim 24,
wherein . _

said densified compacted wickinq layer is provided
on said surface of said one of said first and second webs
at said web interface.

I
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rete regj on of superabsorbent mat eri al is bounded by a pair of said
ig | enbossments and by said‘transverse enbossnents. 28. A

¢/dl aper as set forth in any one of clainms 23 to 27, including
hibiting | eakage of liquid from.|ongitudinal end portions of=
29. A di sposabl e di aper aS@et forth i-n claim28, wherein,
! ,.ge i nhi biting means conprises a pair of noistureinpervious
ps~provi ded at respective opposite ends of said fibrous batt between
said fibrous Ratt anbd sdisposabley dilaper a30.set foxtdi dpoadly on# Rer,

conprising: a _ftirst teh I e form of a noisture-inpervious
backi ng sheet © 35 Hf %5 por%ﬁs%#giéjﬁZBlc batt, said batt having a

general |y | -shaped coﬁﬁdguﬂaﬁqﬂeﬁﬁnﬂﬂgiqnﬁnﬁﬁﬂﬁqRﬁﬁﬁQﬂQ%P%ﬂﬁuﬂ%ﬂ#%ﬂ31
rectangul ar Meghehy al'}gnﬁ‘i‘égia%en?l VUL Id3 Fibrdbus HaH, And@didn, said

central portion incl section flanked b a fl section, at
each side theﬂ-éaﬂldsaﬁld:kﬂ-Mp%ﬁ%%l% y ‘d\?grpll pﬁﬁt id

rel ationship withhodl patRdiidl spdddapar mméaomamfudséaapper and
second | ower f1brous webs superposed to de ne a me |nte face

t her ebet ween, okieF begweensdnd ap lfé’rﬂf‘ﬁid‘(ﬁ 9% yB&¥9 hi ghl y
l'i qui d- Sorbenhis%&ﬁﬁbaﬁiqﬂ@ﬁﬁ dﬁﬂsupéﬁahsurﬂennuuhtﬁrﬁzﬂLiweb i nterface,

a0t oner CSal aSTbr ous i BHeBORARNE f P h fus SHRL 7 REREER L
ceIIugoa;gsf;?m?g?gWhggng Iayer |?tegrated wi th one of sald flrst and -
\Tgﬁunng | ayer being i y%‘?ga %gror{&‘;%g&)ﬁ é%&éiﬂé}g}gm l4éo](Fj"}}t}tlL on O sal d ~
super absor bendemstified ambossments formed in said first and second webs
of said fibrous batt, said transverse embossments being

ptovided at respective opposite longitudinal ends of said

discrete regions of superabsorbent material and said

parallel longitudinal embossmehfs, so that each said

discrete region of superabsorbent material is bounded by a

pair of said longitudinal embossments and by said

transverse embossments.

28. A disposable diaper as set forth in any one of
claims 23 to 27, including '

means for inhibiting leakage of liquid from ”—\\
longitudinal end portions of said diaper. i\)
29. A disposable diaper as set forth in claim 28,
wherein )

said leakage inhibiting means comprises a pair of
moisture impervious strips provided at respective opposite
ends of said fibrous batt between said fibrous batt anbd
said facing sheet. _ '

30. A disposable diaper, comprising:

a first outer léyér in the form of a
moisture-impervious backing sheet; a highly porous,
cellulosic batt, said batt having a generally I-shaped
configuration formed from an initially generally
rectangular member and having end portions and a

_
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pronote liquid transfer therebetween; and a second outer |ayer
of a noi sture-pervious facing sheet p03|t|oned I n superposed rel
‘W th respect to said fibrous batt on the side opposite said backin s el t
31. 7 A di sposabl e dlaper as set forth in claim 30, includinglne
|nhibiting | eakage of “liquid from | ongitudi 3+/end portions of s\l
A di sposabl e diaper as set forth in Cl'aim 30 or claim 31, |nclud|ng .
\rhrallty of relatively densified, |iquid-w cking enbossments forned in

sai d upper and lQQuRirafl I?ab‘i%io‘ﬂ?b%a‘ifd Teind raat tpoa%%eritnctma% hemiRRsai d

di screte regions of superabsorbent materi al to further pronot€ said w cking

of liquid. 33. Sectiom §|3‘&§ gl by apdlans seqtiony @t jeach Sidestheneqafsin

said discrete regu@n:ﬂeb sum&ahsomam; rfmaredaluwa mﬂ@wztngdl nal Iy of
said fibrous batt

"set forth in cl &%H °n®§§Pe ﬁtgaﬁﬁlpl&Eﬁ&ﬁﬁ(ﬁﬁqﬁ}qgﬂbg %%@RafedL?gSngz
in said nedial semprising fliestouppelr and seziondy leweapfddttcusamebsparal | el
O T T ek L g T 0% G RTINS (R ket
in claim 34, \Ahmedualsaled:tlipqubéimcpmgléleldosdmas quantity icfediighlyai d .
L hoimaea. by s Al aeasEpaa] dhperabiorsynit aleauliy getitied s dle
cl ai m 34, whereweb interface, said superabsorbent material being disposed

_ in discrete spaced apart regions, said fibrous batt

W ' including a paper-like densified compacted cellulosic -
fibrous wicking layer integrated with one of said first
and second webs at said web interface to promote wicking
of'liquid, said wicking layer being in physical contact
with at least a portion of said superabsorbent material to
promote liquid transfer therebetween; and a second outer
layer in the form of a moisture-pervious facing sheet
positioned in superposed relationship with respect to said
fibrous batt on the side opposite said backing sheet.

31. A disposable diaper as set forth in claim 30, -
including |
KA means for inhibiting leakage of liquid from
\;;; _ longitudinal end portions of said diaper.
32. A disposable diaper as set forth in claim 30 or

claim 31, including _

a plurality of relatively densified,
liquid-wicking embossments formed in said upper and lower
fibrous webs of said batt adjacent to and between said
discrete regions of superabsorbent material to further

. promote said wicking of liquid.
33. A disposable diaper as set forth in claim 32,
- wherein ' .
said discrete regions of superabsorbent material
extend. longitudinally of said fibrous batt.
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t he | ones of said |angitudinal |iquid-w cking enbossnents are
spacg¢d® &p ifately 0.75 inch (1.9 cm) i'nwardly of respective fold l'i nes
wher [ sections are folded into overlapping relationship with said ,
medi . 37. A di sposabl e di ap éé?s set forth in any one of —.
cl aj 36, including at |east one di ete region of highly

i qui ent superabsorbent material provided in each sai:d flap sectldhv/

at said interfage bet weaasﬁébdbﬁbr Al apad %%C%@i Tl Uin"‘%g.? °&3, A

di sposabl e di aper as set forth in any one of clains Twher'ei n each
of said upper¥aR¥etFBwer fibrous webs is provided with an integrally forned,

relatively densified saiBaqiquif-wiensny éhb&%sh&)&%rs afret o%%feﬁch{ her eof
at said web interfac sahl e di gper, nprisin I'r st ,

outer |ayer ifittfle® Fg?ﬁioﬁeﬁtﬁﬁpsgﬁr P ordi 8 sabR&PFﬂé1§We . spagiegh| y
porous, cel | uapatrt,f paramsemanbngaaudihaut ehmstseﬁeateeaar Q‘b'sbebtiwed

conflguratlon f ni_ti general ly
rect angul ar n%é%égfgﬁdgﬁgé ﬁﬁcgoP%anglﬁﬁﬁeﬁeceﬁﬁﬁgP R&rtion, said
central porti®sapénsdbadrhgnt meﬂeaﬁaiectlon flanked by a flap section at

h de th f dg [ d S ctlv foId l'i nes
?ﬁfo 2Le$lap§?%8 relaélo%é€88§52%haQ§Pg§ leégk ggfgg iR gﬁﬁ Ha
conprisi ng fivhereimer and second | ower fibrous webs superposed to define a

web interface therebe&&f&nliéﬁié-ﬂﬁgkﬁh?agﬁ%?ggmgﬁhggagéoﬁkg@Qd ggd

antity of hi | i qui d-sofbent, su mat eri a _
ggld Qe% |nte??%ﬁgflgg?ﬂssH%EFaBQoFbé t eaghepaid éésﬁgeuﬁspegégnlnfa o

plurality of suparabébrbehy Sxtepfdallis bounded by said embossments.
36. A disposable diaper as set forth in claim 34,
wherein '

the lateral-most ones of said longitudinal

liquid-wicking embossments are spaced approximately 0.7S
inch (1.9 cm) inwardly of respective fold lines where said
flap sections are folded into overlapping relationship
with said medial section.

37. A dispesable diaper as set forth in any one of
claims 30 to 36, including _ _
at least one discrete region of highly N

liquid-sorbent superabsorbent material provided in each .\
said flap section at said interface between said first and Do
'second fibrous webs.

38. A disposable diaper as set forth in any one of

claims 30 to 37, wherein

each of said upper and lower fibrous webs is
provided'with an integrally formed, relativély densified
compacted fibrous wicking layer at the surface thereof at
said web interface.

39. A disposable diaper, ccmpriszng.

a first outer layer in the form of a
moisture-impervious backing sheet; a highly porous,
cellulosic fibrous batt, said batt having a generally
I-shaped configuration formed from an initially
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Spaced apart discrete regions separated by areas which are relatively;free
of superabsorbent material, said fibrous batt including a plurality of 2
relatjvely densified mncklng enbossnments extending | ongitudinally of
batt_in spaced parallel relation to provide said w cking enbossnenty on
respectlve opposi te si'des of each said di scr &8 regi on of superabsofbe JT
materi-al, said fibrous batt including a densified conpacted fi brous\w cki ng
| ay&f f or med i nt egrall mnth one of said first and second webs at sai t—web

i nterface wher elgenss wl an dneeber vandi v ing end ek ons caad @
of liquid., sai Q:é’ih?ﬂ‘dﬂgp&%n DG | Fer¥WS1 G5 r €060 aﬁscma{h@t | fédia

portion of sai d super absor bent ‘material to pronote liquid transfer

t her ebet ween; arf®GEit FptfdkPY & &lam §€Pf‘et’f‘2ﬂ rﬂ%fe%f:!i‘rﬁﬂ%r%h?)@‘?/fous
faci ng sheet pogdidneErhp eI LHline fd1dasdp ﬁééﬁeé@w@csoi& Bohéls
batt on the SId%ﬂﬁ%?OSIt sai d b%EQ: sh ef. 40. %f able di aper
as set forth in ’f?e‘ﬂ‘?b FREFLQRY s
]E)_r gvi'dedbon sai (i-a‘ndd Siawnmmﬁnﬁm md ttupper awd seceand aIm»veﬁafibr%us

i brous batt in i n nsidd £ conpacte a or ne
integrally wt h%se% %qlqa%qiop?hs % dv%éo % 1 dta%re ??\%ggb?"y%%%fo‘ﬁ?%' sai d
first-said mﬁckma}dzm&dxak sea®idn bheirmyy prov1deﬂ.thh 3\ guapusty| ef di aper
as set forth in
regi on of highl y%qﬂq{p ?%'cghbe sEalgﬂu;)}{e‘:r abﬂgé%&dén nﬁ%‘#?a %%'%age%&%ﬁéfon
said flap secti @t s&ich web drtexfaqe: ishid Ruperaksexbent \atexial being
i qui d-wi cki ng @i%%ﬁﬁ?ﬁ“ﬁ: RO A {410 S STERY Pr U SIAPTL P e BN BAF OF bent

n 2 '

matefial therein. . A dj sposabl € di aper as set forth in any One of
spaced apart discrete regions separated by areas which are

relatively free of superabsorbent'material, said fibrous
batt including a pluralitj of relatively densified wicking
embossments extending longitudinaliy of said batt in
spaced parallel relation to provide said wicking
embossments on respective opposite sides of each said
discrete region of superabsorbent material, said fibrous
batt including a densified compacted fibrous wicking layer
formed iﬁtegrally with one of said first and second webs
at said web interface whereby said embossments and said
L, wicking layer promote wicking of liquid, said wicking

™~

layer being in physical contact with at least a portion of
. said superabsorbent material to promote liquid transfer
therebetween; and a second outer layer in the form of a
moisture-pervious facing sheet positioned in supefposed
relationship with respect to said batt on the side
opposite said backing sheet. ’
40. . A disposable diaper as set forth in claim 39
wherein - ' |
said densified compacted wicking layer is provided
on said first upper fibrous web at said web inte;face.
said fibrous batt including another densified compacted
wicking layer formed integrally with said first fibrous
web at the surface thereof opposite said first-said
wicking layer. |
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41, wherein each of said fold |ines between said flap sections
and sa'd\ gdi al section is relatlvely unconpact ed and unconpressed to abate
W cki quid into and along said fold lines. 43. A di sposabl e
di apefr ‘> forth in claim42, wherein tEF | at eral -most ones of said _
| ongi I y extendi ng mncklng embossmenPsFar e spaced approximately 0.75
I neh (1. 9 cA) inwardly of the relatively unconpacted fold I|:ines betmeen‘id/
sai d ection and s d nedl S ctlon A d| o bJe a
set forth in &y one & ‘%" ﬁﬁ:lﬁf(ﬁ r‘fg°§1féh hﬂ) ?ng
| eakage fron1tnaﬂmmmyﬁlﬁhdtﬂdxnglportlons of said dlaper 45 A et hod

of manufacturing a di aﬁglset cg e&i é@é Iééli%ttrﬁefuﬁ%@.ﬁfl brfor m ng

first and second flbr eps of hig poro ous
mat eri al ; depds.iquﬁd;-swnpmtt |sqpexfabsmgnt |m€hs-dr umnv:siq:brnbsend:ient
material on S%'ﬁ(i"f %'rbd ddd¥y thereof to

provide a plura spaced apar dlscret eglons 0 superéb r bent

mat eri al ; pos|mhhmhal®ﬁﬂﬁfﬁe®nﬁm¢hmwm¢nt% chrundbbng
relation to dehen@idckeitd Hedfiich fof NAIFORINSS bt Wi et i kA€ ©

regi ons of superabsorbent materi al are provided to thereby forma
fibrous batt H&sing aAndisposahle (Haper as,Giet fPEEh e apkiene *%tion of
sai d second ficiadeis \¥8P:td W1} Réhexreth first and second fibrous webs to each

embossment s ad) scent SRCE Ak Fofd FiEs pefuamtianid e Tk ions
super absor benand@risaiidimedial section is relatively uncompacted and o
uncompressed to abate wicking of liquid into and along
said fold 1lines.
43, - A disposable diaper as set forth in claim 42,
wherein
the lateral-most ones of said longitudinally
extending wicking embossments are spaced approximately
0.75 inch (1.9 cm) inwardly of the relatively uncompacted
fold lines between said flap section and said medial

section. _

44, A disposable diaper as set forth in any one of

claims 39 to 43, including ) —\\
means for inhibiting leakage from the longitudinal

end portions of said diaper. ~

45. A method of manufacturing a dxsposable diaper,
comprising the steps of: '

forming first and second fibrous steps of highly
porous cellulosic fibrous material; :

depositing a quantity of highly liquid-sorbent
superabsorbent material on said second fibrous web on at
least a medial section thereof to provide a plurality of
spaced apart discrete regions of superabsorbent material;

positioning said first and second fibrous webs in
superposed relation to define a web interface therebetween
at which said discrete regions of superabsorbent material

(LT



provi de w cking of liquid, said densified enbossnents conpri sing. |nt-- at ed
fibrous material of said first and second fibrous webs for joining gai d
webs .to each other for stabilizing said fibrous batt forned therefro'
provi‘ding a first outer noisture-inpervious backing sheet and a 'seqof
moi staur e- pervious faci'ng sheet. on respectivg gpposite sides of said ous
baty’.i n superposed. relation therewith. 46. A net hod of manufacturing a
di sposabl e di aper as set forth in claim43, including providing a densified
conpact ed wi ckiane |pnavided cp atmehy ht'@utm | @aiboows ofattibavingtaand

second fi brous “y@t*)& Q.:d’gelt r | £¢ di r
as set forth inc a|1m4s£7§1cmi°nnc | udi n I’OVI %2‘2}% ﬂ(‘:l%%'s?;f ?éeié:l@g%%aﬁ %iﬂ)&
wi cking | ayer #&e<end qqﬁeﬁQQme of said fibrous batt. 48. A met hod

of maguf acturldng a d:cspjesﬁbid rjiqobmrf?ésé%né gééfefbm? ﬁi&@&é?»:.;ﬁf\%&%&&nb
providing sai ensifig I ng. | ayer on sai jrs p said we
i nterface, and PR dl’rfbcH’rﬂC)‘t % ?l%&%ﬁﬁh&?%&%@ﬂﬁ?ﬁ%@ on the
OppOfSI te outer ca‘odm;fa&efedgfwﬁ?ﬂnj lénﬁosmfts've&u jdéent toAmf‘@plal @éd45
manuf act uri ng i sposabpl e, di as_set_for cl ai ns

T80 i ol udi ng RN @iedee Fadfons Bt wide s Otfert fia el o
respecti ve oppgardteide deiclaing 0fil hisgirid, ssaid ademndi fied dmibdssmenit$ ol di ng

sai d f1ap secti o, e { £NG0d g1 @ el hASSs |4 o VS | PPLIGT#LALL oLk P

with said nedla nmanufacturing a
di sposabl e di apsrcond sﬂatbn'tma lwebs figr ojeiming|said webs ctadogachmcothieng

depositing sai i er S f b
pos 9 Sﬁ.ty ?&galﬁﬁg S fi’%r&% S5 € SESARC TLRE PEErdRD 4Ra

pr ovi de a pl ur scret
providing a flrst outer moisture-impervious

babking sheet and a second moisture-pervious facing sheet
on respective opposite sides of said fibrous batt in
superposed relation therewith. |
46. A method of manufacturing a disposable diaper as
set forth in claim 43, including
providing a densified compacted wicking layer
integrated with at least one of said first and second
fibrous webs. _
47. A method of manufacturing a disposable diaper as
s set forth in claim 44, including
providing said densified compacted wicking layer
at said web interface of said fibrous batt.
-48. A method of mandfacturing a disposable diaper as
set forth in'claim 47, including
providing said densified wicking layer on said
first upper web at said web interface, and providing
another densified compacted wicking layer on the opposite
outer surface of said first upper web. '
49. A method of manufacturing a disposable diaper as
set forth in any one of claims 45 to 48, including '
~cutting said fibrous batt to form a pair of flap
sections at respective opposite sides of said medial
section of said batt, and folding said flap sections at
respective fold lines into overlapping relationship with

said medial batt section. ,
R )




¢. si des of each said discrete region of superabsorbent material. 51.
ofl of manufacturing a di sposable di apgr as set forth in any one @5\
5/43 to 50, including formng a plurality of said diapers in N
¥huous end-to-end rel ation, and severing said diapers fromeach other,
i ncl udi ng adva®ci ng sAimetbodi afiomanpfacahripgod dispesablet 8iapesi asi ng

pull roller S I gHr t vQid apachkop . of gSai I nes of said
flap section2§%€ fﬁgg%ig#ogg?bg ? g? ggggmga?é g?aggf.ig§§8hgnbA met hod of
form ng an absorbent @ePesibingdssalfd sHpaebabsorhensrmateeiadonprseidg the
steps of: forghdgndi £sbrefd wes0Ld Ptewaa ﬁf_egﬁuespﬂhghbr eagauaise%ws' c
fibrous material; depositing a quan,ltg_of i ghly 11 qui d-sorbent ]

super absor benfe9@R$ | axtending lorgdhudinaldyisofesadd fibraust batgednal

section thereshaéodPapartcparal edl kbYatiofipasnd 282mingi 5518t 8eh8gEQRy Of
i brous .webs in

super absor bent naterlgl;.gosltloabng sai d flfsﬁ and sgconi f ]
super posed T eFHPPRRLEY WirkiRg eMEBSEMEREFaLR LARPLbUEHBRALY exkPRALRY ¢
di screte regispsced spactapsoabiel pelatieh encrpspecdtdet oppbeieby form a
fibrous batt I ng | a chLi. Qn rrespondi ng tqQ the, nedial section of
sai 0 second 118eh-of 88 SpaRfcaLEPaERE, EEOLRN' BE BRREPRRPBELENEDS ! o cach
ot her, includiagefbaking relatively densified, |iquid-wcking embossnents '
n said firstspnd secgndefnoaCorlmalueRoruring &7atbBboyB1¢°RTaBekAGEN tQy
but spaced from sai | screte
set forth in any one of claims 43 to 50, including _
forming a plurality of said diapers in continuous
end-to-end relation, and severing said diapers from each
other, including advancing said continuous plurality of
~ diapers with tensioning pull roller means configured to
avoid compaction of said fold lines of said flap sections
of the fibrous batt of each said diaper.
52. A method of forming an absorbent unit for use in
an absorbent article, comprising the steps of:
forming first and second fibrous webs of highly

porous cellulosic fibrous material;

depositing a quantity of highly liquid-sorbent U

superabsorbent material on said second fibrous web on at
least a medial section thereof to provide a plurality of
spaced apart discrete regions of superabsorbent material;
positioning said first and second fibrous webs in
superposed relation to define a web interface therebetween
at which said discrete regions of superabsorbent material
are provided to thereby form a fibrous batt having a
medial section corresponding to the medial section of said
second fibrous web; ' | _
joining said first and second fibrous webs to each
other, including forming'relatively densified,
liquid-wicking embossments in said first and second

AW
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super absorbent regions to pronote w cking of liquid along the rel.'lvely
densi fi ed embossnents, said densified erfbossments conprising intggra
fibrous material of said first and second webs for joining said meb
eath _other for stabilizing said absorbent unit; and providing a
of sald first and second fibrous webs with |ntegrated relatlvely

nS|f|ed paper-1like I'iquid wi cking |ayer af ‘the surface thereof “a
we nterface for further pronmpting w cking of liquid along the relatlvely

densified w ckifadroagewebsaiad jacekitngol, apat thaadlmrahyssa@b e&aha@&@Mtf1

at |east a portion of said %ugerabsor ent nat g E gng gu 3

transfer therefPREERSOFPENt reglions, kg 8F°F8 dekAngL08: biALiBnPLORY set

forth in clai mha, reaahudeﬂq deasidied embbsehea&sd saidt dendifdednd

fibrous webs w ar | at;i a Ll ke w.ckin

| ayer at said- m%%o%%p % §%E§2151% kn#%g%gggg fﬁéf%\% Rgﬁeﬁbggrsgnfalﬁlt

as set forth |ﬁ1cB&|an525eCQUHUWEb§ ﬁpmvuoungngasdldewebéled eathi oghleayer

on said first. Fg&e@tg% % glgagg ab2bsbbateundtd QM Ng said batt with
ensi ro Pa ér

anot her paper - us w cking at the upper surface of
said first upper web. P¥oviding ﬁﬁtﬁsasafonerﬁfngaéﬁ fhrsthand gmicends set

forth in any om&n&BugI@@m& 53th°a54anE@§EH%bag E@&EE&Qei?'EehSL?Eb&e|y
densified, liquid-w cking.,enbgssnents to _bound each sai d_discrete region of

superabsorbentpﬁgﬁérléﬁe ééquld wAckingodagers atnths &Hr§ﬁ§6rSBﬁFeGﬁ|Ptas

set forth in agpidnwed intarface2fo@ 55rth%Q|@dbm@tdﬁgoﬁhbkﬂﬁgsafd11qu1d
super absor bent teri r.et.e reggons to

| oegi t'udi nal | y2 Pn§a|gefFﬁﬁﬁgévﬁjytgegﬁdgﬂﬁpnﬁﬁg Qﬁlefﬁgr Sﬁﬂgkrﬁﬁklng

enbossnent s layer being in physical contact with at least a portion of
said superabsorbent material to promote liquid transfer
therebetween. -
53. A method of fbrming an absorbent unit as set forth
in claim 52, including '
providing each of said first and second fibrous
webs with an integrated, relatively-densified paper-like
wicking layer at said web interface.
54. A method of forming an absorbent unit as set forth
in claim 52, 1nc1ud1ng
e providing said densified wicking layer on said
' first upper web at said web interface, and forming said
batt with another paper-like, densified fibrous wicking
layer at the upper surface of said first upper web.
55. A method of forming an absorbent unit as set forth
in any one of claims 52 to 54, including
forming said relatively densified, liquid-wicking
embossments to bound each said discrete region of
superabsorbént material.
56. A method of forming an absorbent unit as set forth
in '‘any one of claims 52 to 55, including _
depositing said superabsorbent material to form
said discrete regions to extend iongitudinally of said
fibrous batt, and forming said liquid-wicking'embossments

S
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htudinally of said fibrous batt in spaced parallel relation
et ween and on respectirve opposite sides of said discrete
upgrabsorbent naterial. 57. A nmet hod of form ng an
as set forth in claimb56, including providing a first outet
rvious backing sheet and a sf£gond nvi sture-pervious facing +*
€spective opposite sides of said fibrous batt in.superposed “w. -
+on therewith to forma di sposabl e di aper. 58. A met hod of form ng
an absor benttaurdxtdrst lengitudinablyrotnsaid tfidbeousopart simgspacedt eps of :
formng fir ' o csh | | L, Or ous
g ya@méf%éia{ oeaoafr\ea% @%h&f O the POK &h yéa;%g%;t S

mat eri al ; positing a quantity i qui d- sorbent super ent

mat eri al onQRQQPEqﬁnﬁiﬂﬁﬁwﬂfcﬁ? %ﬁﬁﬁe%ﬁrﬁﬁﬁ%ﬂn%e%f|%NP?§%P%@FbF@t
provide a plmatddian of spaced apart discrete regions of superabsorbent

mat eri al ; tioni sai.d and, second fi brous webs in superposed

rel ation to%?!"e’fl ne Q‘g\&% l?‘?f{ a%%r’i'i'fé? A ARIGF R HAIRYE 35 ¢S Fsg?ﬁ'f’é
regi ons of dyperkhimwrientinelwdimg are provided to thereby forma fibrous
batt having a nedial_secijon corgesponding to fhe nmedjal section of said
second fibrous web; BYVIYGHN Y é‘a tf?‘?%% a{?ﬁilife‘bﬁ?]d”??%?é’uguﬁvebs to each
ot her, |ncIw@qh}ﬁgnshegﬁzaqﬂlnzﬁe¢qndﬁmar$tnraw¢gmv&nusffamhngnﬁheeed

i qui d-wi ckidg ATASNEA Soddbeaid dide LEFE LI Haepepy ad) acen:

to but spac super a sorb ronote w cking
of liquid, ﬂmmd|MMSSM%WJCWQsﬁWMt@;ﬁB@%@bleb@D&Ber-

mat eri al of id firsgt f t a oth |
5% ﬁmsor P o um%‘\ﬁﬁ% & dl?écﬁ‘ rngt‘_’"ef’ér Qs&agh eu

for stabilizing said ab form ng an
absor bent umﬂ:4£§Qiﬁeﬂﬁné¢#4¢ﬂ%¢aFQWEEF54¢EH¥Rﬁr§F3PS ef:L M s *

forming first and second fibrous webs of highly

porous cellulosic fibrous material;

depositing a quantity of highly liquid-sorbent
superabsorbent material on said fibrous web on at least a
medial section thereof to provide a plurality of spaced
apart discrete regions of superabsorbent material;

positioning said first and second fibrous webs in
superposed relation to define a web interface therebetween
at which said discrete regions of superabsorbent material
are provided to thereby form a fibrous batt having a \
medial section corresponding to the medial section of said g;/
second fibrous web; and

joining said first and second fibrous webs to each
other, including forming a plurality of relatively
densified compacted liquid-wicking embossments in said
first and second fibrous webs adjacent to but spaced from
said discrete superabsorbent regions to promote wicking of
liquid, said densified embossments comprising integrated
fibrous material of said first and second webs for joining
said webs to each other for stabilizing said absorbent
unit. ' _
59. A method of forming an absorbent unit as set forth
in claim 58, including

A



forming at |east one of said first and second webs with an integr
formed, paper-like, densified conpacted cellulosic fibrous wicki
further pronote wicking of liquid. 60. A met hod of formng
unit .as set forth in claim58 or claimb59, gﬁ%uding depositing
superabsorbent material to form said discret egions to extend
| ongi tudinally of said fibrous batt, and forn1ng sai d quuid w cki ng
enbossnents to extend | of said fJbr in spaced o
parallel relation to ea%%gr rLoet]Kﬁéaésﬁ' c%g rs&olﬁﬁ Afsb aeceng nebs)¢
said discrete regiﬂnsmfirmggsradﬂsorﬂmnedmmd-lm, dens&ﬁt&t&@banacted
-~ form ng an absor, h&%*x it 8 t

i ncl uding fornmi #ﬁ;i;ul giyrgeﬁ ative g'rergskllfﬁe %‘%}3‘% d fv‘\}(ijﬁi'e[% p%l%}?%ﬁmnt s to

bound each saldﬂmQh§ﬂ919ﬁwi$Qﬂi super absorbent material. 62.

met hod of form an abgonaNe of o

61, including pﬁw di ngia fi rstdjgjlﬁ er %?t l?(rhtratdlbrrpdgrw ougﬂ’backl ng sfﬂ%et and
a second noi st ur l§§1Qﬁnq%$i§hé%h Hading i ve opposite sides of
said fibrous batt In SUGRHRAINNGeIsaico Bupdtiablicrbert BivErad TP TP

di aper. 63. an absor bent. uni.t use |n an

t.hod of form,n
absor bent articl® @irsg rate, regd Fo sxteng r%qwiﬁ“rdsitnadﬂd’ Sfcsada
fibrous webs of fiibglous mammusandlﬂdnmihq hhhﬁomiQBﬂdywﬁﬂhin@eEﬁﬁdﬂdﬁ%dts

f h Ly | b b i d
i brous web on 40 eerhes REIERasnuily O3 aaidk £ThcGus’ bkt S8, mpagedl
and second fibr pagaidied KnlsaﬂempﬁseeachlatMQm be tualennand wmbneﬁp!dtwva
- therebet ween at g g%abQGﬁgpggaQ?QBbﬁggcqgkirE%Bidisp5gv%%%%rd%sof%en%y

forma fibrous DALY secC
material.
61. A method of forming an absorbent unit as set forth

. in any one of claims 58 to 60, including
forming said relatively densified, liquid-wicking
embossments to bound each said discrete region of
superabsorbent material.
62. A method of forming an absorbent unit as set forth
in any one of claims 58 to 61, including
providing a first outer mbisture-impervious
backing sheet and a second moisture-pervious facing sheet
_ - on respective opposite sides of said fibrous batt in
A superposed relation therewith to form a disposable diaper.
63. A method of forming an absorbent unit for use in
- an absorbent article, comprising the steps of:
forming first and second fibrous webs of highly
porous cellulosic fibrous material; _ |
depositing a quantity of highly liquid-sorbent
superabsorbent material on said second fibrous web on at
least a medial section thereof;
positioning said first and second fibrous webs in
superposed relation to define a web interface therebetween
at which said superabsorbent material is provided to
thereby form a fibrous batt having a medial section
~corresponding to the medial section of said second fibrous

web; and
*= € L K § *




Rg to the medi al section of said second fibrous web; and
-Jo'nln- sai g\first and second fibrous webs to each other, including formng

: €l gtively densified, paper-like |§gUId wi cking | ayer provided &t
, rfac- t hereof at said meb I nterface pronoti ng w cking and “§;>
transporg”of liquid along the relatively densified |ayer froma regi on |

St act with at |eact LR $E18 #lice SARIAILERR"EIDANEE UL GROKS! O
liquid ;ranafetheherkmeluéemq fdrming at nbeast onefofnsagdaﬁiaBSOabdnt uni t
; : ! . g
Second | ower FOREHd FBEous \iokie uh T [k EGEN By Folflen | Ep1HERGRITNC
paper - | i ke w.d;qmﬁgfi%@erpéperhbilsadw{kl@mebmm layes mé@viﬂeér atcthegs,

A nethod of foipfdSe 2bnebeet DEPt sl twels SRtefPALE FOr ChRbHBESNg! NCI Uding
providing a first, outer_noisture-inperyjous_backing sheet_and a second

moi st ur e- per Whtking Ang trarsport e biquid abpngi thesratatdveldyid fibrous
batt in superg@seiifiéd ala?élrtflﬁdsﬂv\atfeéibxﬁ%fﬂ fnti6@ecebbr thepcsailb.
A net hod of Iégrn n ab or ben a 4 I gse |nB £ ab orb&gt arﬁlcle
conprising t %ﬁ%ﬁép funthe Fa1d i3k %ﬂd ARBnBe+ Ry 8LCat highly
Porouz ceILuIcuntaétbwbﬂh aut beast ; a dpaotsi on Nof asuperabsgrbénti patgrial

i qui d- sor be su o} d fibrous web on at

| east a nedi ar® :ﬁgﬁﬁéﬁg iéﬁigﬁr$%§$#€%5d€h§£%$ﬁ€§§?€y of spaced apart .
discrete regi®hs of shipmethedroftnformingian; absorbenpo&nito&sngetafdrthrsL)

and second f|{ﬁ(&§aﬁ§b§3 riﬁégﬁﬁfﬁged relation to define a web interface
t her ebet ween

forming each of said first upper and second lower
fibrous webs with an integrally formed, relatively
densified paper-like wicking layer at the surface thereof
at said web interface.
65. A method of forming an absorbent unit as set forth
in claim 66, including | | |

providing a first outer moisture-impervious
backing sheet and a second moisture-perviéﬁs facing sheet
on respective opposite sides of said fibrous batt in -
superposed relation therewith to form a disposable diaper. -
66. A method of forming an absorbent unit for use in
an absorbent article, comprising the steps of:

forming first and second fibrous webs of highly
porous cellulosic fibrous material;

depositing a quantity of highly liguid-sorbent
superabsorbent material on said second fibrous web on at
least a medial section thereof to provide a plurality of
spaced apart discrete regions of superabsorbent material;

positioning said first and second fibrous webs in
superposed relatiqn to define a web interface therebetween
at which said discrete regions of superabsorbent material
are provided to thereby form a fibrous batt having a
medial section corresponding to the medial section of said
second fibrous web;
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at which said discrete regions of superabsorbent naterlal are provided to

thereby forma fibrous batt having & nedial section correspono'nz/%yﬁa .la )
uE§ A
4 _

medi al section of said second fibrous web; * cC L MS *
said first and second fibrous webs to each ogh r; and providi

one of first and second fibrous webs with an |ntegrally f or meo el atjwve
degsified, paper-like mﬁcklng | ayer at the surface thereof at said web
interface for pronDtln g

relatively densified V\nch i'n qq%%ryjf%lo%g%é |é(;gnc‘$r*‘(ﬂLH dpyglqez@agl% oe%golhd
absorbent unit otdwint anski ng | ayer being in physical contact with at |east

a portion of said superRANAINY BRI e IOl I SddaHE fibrons

t her ebet ween. form ng an unit as set fort

cl aim 66, incl umkwg wWtdo An .ww#%m@m eakatitely densifirdn sai d
di screte regi ofager-ilkNvicXidig Ud it lar afhsSad b fddY Ao .aBsaid A

met hod of form ng an absorbent unit as set forth in claim®66 or claim67,

i ncl udi ng f or mMWRP ARLALIALS, TR ARIMAELNT JikinTiandy WRARRIENt2L i n sai d
first and secorlciqu ﬂ@@&wlﬁﬁmﬂﬁ dagsﬁredafwf&mf@bﬂyé)ﬁnﬁrom

mat eri al are bounded i,d . liagui d-w cki enbossnments. 69. . net hod
OF forming an dhEREAR hidh Rttt 1tk T FRE et it ¥
i ncl udi ng pr oviwdiaky ngpdlayer sbeildug‘ |irrstplwsicanhmuhﬁadr oeist hvedts I/Q'asht;am
integrally for ﬁg 1 g\ l?&: i!@ma
surface thereo t s?g'll 4 nt ace mgééﬁ#o?%;&%nﬁn@é a%&m:
absor bent wunit Qﬁanﬁﬁen(nharebetween._

~ 67. A method of form;ng an absorbent unit as set forth

in claim 66, including )

depositing said superabsorbent material to form
said discrete regions to extend longitudinally of said
fibrous batt.
68. A method of forming an absorbent unit as set forth
in claim 66 or claim 67, including |
forming relatively densified, liquid-wicking
embossments in said first and second webs so that said
discrete regions of superabsorbent material are bounded by'
- | said liquid-wicking embossments. '
’ 69. A method of forming an absorbent unit as set forth
A~ in any one of claims 63 to 68, including
| providing each of said first and second fibrous
webs with an integrally formed, relatively densified,
paper-like wicking layer at the surface thereof at said
web interface. '
70. A method of forming an absorbent unit as set forth
in any one of claims 66 to 69, including
providihg a first moisture-impervious outer
backing sheet and a second moisture-pervibus facing sheet
on respective opposite sides of said fibrous batt in
superposed relation therewith to form a disposable diaper.
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in- any ope of/claims 66 to 69, including providing a first

pi S ut er backi ng sheet and a second noi st ure- pervi ous
ctive opposite sides of said fibrous batt in _
therewith to forma di sposabl e diaper. 71. A
gnt uni use in an absorbent artiékRe, substantially as “
before described with reference to the acconpanying drawi Ngs. 72.- e

A di'sposabl e di aper substantially as herei nbefore described with reference
“to the acconpddyi ng dAdwiakserbent unitsfon mse dm @ @Fhaanhenty article,

di sposabl e di %B%rsa-.%%l%%taﬁrﬂy ald mémwe«fldi*eefd@s%zcim iwiach Wdferéid awe to

t he acconpanylng raw ngs hod of manufacturing an absorbent
unit for use |HeaﬁcéﬁﬁﬁqaﬁﬂﬁgquQﬁHPQSSUbstant|aIIy as hereinbefore

descri bed witlyaref er enc@ilgpddablar @iapety isubstaaniadly as hereinbefore
described with reference to the accompanYing drawings.
73. A method of manufacturing a disposable diaper
substantially as hereinbefore described with reference to
the accompanying drawings.
74. " A method of manufacturing an absorbent unit for
use in an absorbent article, substantially as hereinbefore )
described with reference to the accompanying drawings. Q_J
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