21 56685 Bl SPOSABLE DI APER HAVI NG DENSI TY AND BASI S WEI GHT PROFI LED
ABSORBENT CORE 5 Technical Field This ipvention pertains to di sposable
apsorbent products such as 10 disposable diapers, and di sposable briefs_for
i ncontinents.. More specifically, this i nvgnt ion pertains to such prddugfsi &%
whi ch havig , absor.bent cores conprising rophilic fibers,  or mxtures
of hydrophilic fibers with discrete parti cI es of highly absorbent mat eri al s
such as, for - exanple, water-insoluble hydrogels; and wherein the 15
absorbent cores have central portions which are nore dense and have hi gher
basi s weight per unit area than end portions of the core. As used herein,
"hi ghly absor bent traf eri al s" means materials which have the property to
absorb water up .to. ten ( 10) or nore tines their own weights. Generally
speaking such material will be present in 20 particulate formin |arge
enough particle sizes to not readily sift out of the fibrous matrix of the
di sposabl e di aper cores of -interest, yet small enough particles to enable
“themto absorb effectively (e.g., sufficiently small to not have their
potenti al absorbency substantially vitiated by gel blocking or anal ogous
phenonena) and snal |l enough P3ISPOSABLE DIAPER BAANGO not feel gritty.
2 Background A di sposablleﬁls rAWS%AQF%i\‘??IdWW ph@g'lﬂguabsorbent core
has a thin dense central” portion and ow density end portions is
disclosed in U.S. Patent 3,592, 19AEWBBE?%TS&GREuly 13, 1971 to 5 Robert
C. Duncan; and a Di sposable Diaper with Localized Area of Increased Density
s discl osed In U.S. Patent 4, 213,459 which issued July 22, 1980 to V\ayne
C. egl et al :; -and whi ch shows constructions
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Technical Field _
- . This invention pertains to disposable absorbent products such as
10 disposable diapers, and disposable briefs for incontinents. More
specifically, this invention pertains to such products which have
absorbent cores: comprising hydrophilic fibers, or mixtures of
hydrophilic fibers with discrete particles of highly absorbent materials
such’ as,_for example, water-insoluble hydrogels; and wherein the
15 absorbent cores have central portlons which are more dense and have
higher ‘basis weight per unit area than end portions of the core. As
‘used herein, "highly absorbent materials" means materials which have

the property to absorb water up to ten (10) or more times their own

weights. Cenerally speaking such material will be . present in
20 particulate form in large enough particle sizes to not readily sift out of

the fibrous matrix of the disposable diaper cores of interest, yet small

enough particles to enable them to absorb _effectively (e.g.,

sufficienﬂy small to not have théif potential'absorbency substantially

vitiated by gel blocking or énalogous phenomena) and small enough_
25 that the diaper cores do not feel gritty.



havi ng dense core areas which extend fromthe center of the crotch region
to the rear edge of the core but which dense areas do not 10 extend to the
si de edges of the core. An Apparatus For Continuously Maki ng An Ar-Laid
F| br ous Wb Having Patterned Basig Weight Distribution is.disclosed in
BacRalr80hd?, 388, 056 which issued June 14, 1983 to Frarkie B: Lee“and Orin
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ervi oug eet, a li backsheet, and an absor bent -
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Cerc‘:%!n%'re é glmseps are disclosed in U.S. Patents 3,766,922 which
issued October 23, 1973 to Evelyn H. Krusko, and Re. 29,789 which
was reissued October 2, 1978 to Charles G. Kolbach., Disposable

20 diapers having elasticized contractable side portions and a variety of
core shapes are shown in U.S. Patent 3,860,003 which issued January
14, 1975 to Kenneth Barclay Buell. Additionally, U.S. Patent
4,335,803 which issued June 29, 1982 to Virginia L. Repke discloses
disposable diapers having a variety of plan-view shaped cores which

25 may have densified longitudinal lines for improved capillarity, and -
which have elasticized longitudinal edge portions. Furthermore, U.S.. -
Patent 4,429,001 which issued January 31, 1984 to Barbara E. Kolpin
et al. discloses an ex'e_m'plary Sheet. Product Containing Sorbent
Particulate Material,- and .delineates a representati've selection of -

30 additional patents which also .disclose absorbent structures having -
particles of highly absorbent material dispersed in them.

DISCLOSURE OF THE I'NVENTION

Accordlng to the present invention there is prov1ded a dlsposable
dlaper cmprlsz.ng a llqllld pervious topsheet, a l:l.quld 1nperv10us
35 backsheet, and an absorbent core dlsposed 1ntermed1ate said topsheet
‘and said backsheet, said absorbent core camprising two long:.tudmally



i nternedi ate said end portions, wherein said central portion has.a greater.
average density and a greater weight per unit area in plan than said end
portions, the ratio of the average densBty of said central-portion to the

aver age densit f sai riien | t 2.3k. dg a preferred
enbodi rrerf(ﬁﬂa%/ ?x-?l@é&??gg?ﬁ%eg#gt?o?g#etgﬁg 5&?3?383 c(ji(]alr?sﬁqtéy of the central
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ter. Th t | | 2Hiab St iatjd iform
dence and dOTTb Tl o REet e Eg e o et rafer 1o |

_ _ er unit_area in plan (hereinafter referred to
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I nvention, 1%5"!?1 B EREDEvELEge AbisUte of -Bpddopenitiralf ippartsi emdkali scr et e
particles o
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spaced fromthe lateral sjde_edges of the core by leg cuff portions of the
core which a&ﬁ?'iﬂe’P%s%%Ftb‘agigtgeF‘ﬁﬁ?réﬁg &é‘ﬁ'g'i &7 t‘ﬁ%ﬁ""ﬁ'el central portion:

pref er abl y pedxici et s aiztdenal| yanddthesimd xtveirghthass & he end portions of

the core. N.still other e I 1en of _the inv i X n .

porti ons aréelr}?ﬁﬁ%t%'f%?ﬂ: 1cui’§92 ggl%?lt rattlg oF %I}IOHP“?O.JF €§ éﬁ&ht
98:2; and, more preferably, from 75:25 to 90:10. In
various other embodiments of the invention: the

fibers and the particulate of highly absorbent material are preferably__ :
uniformly dispersed; such particulate may be water-insoluble and may
be disposed primarily or only in the centr:z: portion of the absorbent
core; the absorbent cores may be configured to have laterally spaced
ear regions which coact with either or both end portions to form a
foldable waistband assemblage at one or both ends of the absorbent
A core;. such waistbands may be of uniform density, or have thin, dense
ear Eeg'ioris to facilitate folding and packaging, and to reduce bulk in
the area of overlapping ear regions when worn by a user. In yet
anothet_'_ embodiment of the invention, the dense, high basis weight :central
p'orti"on"_pf" the absorbent core is spaced from the lateral side edges of
the 'c_:or"é by leg cuff portions of the core which are of lesser basis
weight 'a:ﬁd density than the central portion; preferably about the same
density and basis weight as the end portions of the core.” In still
other embodiments of the invention, the central portions are more highly
bonded internally and_theref_ore are less 'resilfent than the end portions
of the'_ absorbent core; and the various portions of the core are
preféfabgy demarcated from each other by sufficiently abfupt thickness '

changes that the cores have terraced characters.



bonded internally and therefore are less resilient than the end portions of

t he absorbent core; and the various portions of the core are preferably

demar cated from each ot her by sufficiently abrupt thickness changes that .
the cores have terraced characters. 4 = 4 BRI EF DESCRI PTI ON OF THE DRAW NGS-
VWil e the speciig ' §€ﬁ‘?b‘ﬂ'9ﬂ e h,-,_qgabm;\ &8 part icularly pou;ft out
and disti nct I y - - form ng -t he presé&nt

i nvention, |s bel i eved the invention will be better 5 understbod from |

the fO'Wﬁ’N‘é” %B&lﬁméﬂﬁbﬁ alssﬁ'cmesom.leﬁctd swd&scggg%;ﬁ&gﬂggﬁ I ng
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i tudi nal sectional view o t he absor bent core

g)“‘ro “l"ﬁ’@"ﬂ?":%’ogéﬁﬁne“a? a}ﬂ&"%‘ﬁf‘gFﬁgﬁ?'@P?°ﬂaﬁ%"?'&k@nCa!"b-!fy:t!‘ma wighi the sect i onal

| i Becempah PP Urawingdr i 3vhighd transverse sectional view of only the
absorbent core of the disposable diaper of Figure 1, and taken al ong

sectional line 3-3 15 thereof which extends through the front wai'stband
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al ter e.dis i aper nment sent invention. Figure 5
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di moee deaFiygshew! thendndeklyingl abgprdsriti coed ofi ttee @ispéher eof . Figure 5a
is a fragmentary longitudinal viewsinmlar to Figure 5 but which shows the

absorbent core of an enbodinment of the invention wherein a | ow density _
0 ont driguper 2i é% &8s lengit¢kdinalhsectionahdytesenof Zﬁilverthealabporbemn of the
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sectional line 2-2 thereof

Figure 3 is a transverse sectional view of only the absorbent core

of the disposable diaper of Figure 1, and taken along sectional line 3-3

15 thereof which extends through the front waistband assemblage of the
dnsposable diaper.

Figure 4 is a plan view of an alternate disposable diép_er
embodiment of the present invention.

Figure 5 is a Idngitudinél sectional view of the absorbent core of
20 the dlsposable diaper of Figure 4, and taken along sectional line 5-5
thereof.

Figure 5a is a fragmentary longitudinal view similar to Figure 5
but which shows the absorbent core of an embodiment of the invention
wherein a low density front end portlon is thicker than the adjacent

25 central portlon of the core.

Figure 6 is a _'tr;ansve'rse sectional view of the core of the
disposable diaper of Figure 4, and taken along sectional line 6- 6'
thereof which extends through the front end portlon of the disposable
dlaper.



di sposabl € di aper of Figure 4, and taken along sectional |ine 6-6 thereof
whi ch extends through the front end portion of the disposable diaper. 5
Fegure 7 is a plan viewsimilar to Figures 1 and 4 which shows anot her

al ternatex di-sposable diaper enbodinent ®of the present invention.
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core vvhi chniventiont.i gured in accor dance with the present invention to be

| -shaped, and to hgve transversely spaced pairs of ear regions which are
t hi nner 10 and nor€ dense, than the end portions of .the core. Figures 12
and: 13 are seEtg'umaI 8yi @wanica Kidn arleorsgcﬁoot iviews bf nenlyl 2he2 cord 48-the

respecti 14 | Ian vi ew of. an Iter

enbodi rre%tA%P {blF rll-l’gha@pgbgm%% t - 3l9Ng Fectional; I"&? 4]§'t?1aq
shown in Ringu16-1Q0 thQrEQﬁ frespe¢tively.st band regi ons of the Figure 14

enbodi ment being substantially uniformy dense and thick. Figures 15 and 16
are sectional views taken along sectional lines 15-15 and 16-16,
respectively, bigumegdieisi/a mpguview 1of ai sectilipean absorbentf cameomtdch is

2l ernat e cofRAHeRPh, aRBoFSAdd It the BRBEeADTAYRBnC U bl hdrieg |

simlar to the€ core shown in gure ense central
i sol ated fansintahave trﬁeswg%%!s'oww&d @@ﬂ@s 19; e reginng wpghtamshmneme

core. FLOWMRF mbte d8n3@tth 3he &RFIpdtifing’ ofV¥he akpg, al ong sectional lines
18-18, 19-19 and 20-20, respectively, of Figure 17. 25 Fi gures 21 and

22\hje pl an vi ew: of T-shape absorbent cores constructed in accordance -
the preseRiguregenli and: 18Bhar&i ittondl erdwslitaReh BRINY seRtRhal livhes

rectilineqn, a0 ciqe.% lfbgur[e(aspze%tﬁ/n?y, o@%gure 1.

Figure 14 is a plan view of an alternate embodiment, rectilinear
I-shape absorbent core which is similar to that shown in Figure 11 but -
15 for the waistband regions of the Figure 14 embodiment being
substantially uniformly dense and thick.

Figures 15 and 16 are sectional views taken along sectional lines
15-15 and 16-16, respectively, of Figure 14.

Figure 17 is a plan view of another alternate embodiment,
rectilinier I-shape absorbent. core which is similar to the core shown in
Figure 11 except its dense central portion is isolated from all of the
edges of the core by low density portions of the core.

Figures 18, 19 and 20 are sectional views taken along sectional
lines 18-18, 19-19 and 20-20, respectively, of Figure 17,

25 Figures 21 and 22 are plan view of T-shape absorbent cores
constructed in accordance with the present invention: the Figure 21
embodiment beihg' generally rectilinear, and the Figure 22 embodiment -
being somewhat curvilinear.



bei ng sonmewhat curvilinear. 6 DETAI LED DESCRI PTI ON OF THE | NVENTI'ON A
di sposabl e di aper 30 which is an exenpl ary enbodi nent of the present
invention is shown in plan view in Figure 1 to conprise. a topsheet 31, a
backsheet 32, an absorbent core 33, fgape fasteners 34 5 only-one -of -which
i s shown in FigerAiLEDO DESORIRTIOSK OPITRE RNVERT IdINper, and pl ural;
strands of el astTCc 35 WhTCh are arTrxea to the tnwarary facing surface
of backsheet 32 as by adhesive. The absorbent core 33 as shown in Figure

1 conpr ASefsposEblb dlager (300wHith d8dahvexemptériadnssdinigbtagesthe2. and 43
which, in turn, conprise 10 nedi gl regions 4%.and 45, res(ﬁ)ect,l vely, and ear
r ePiRvEN g Infvention Is,;shewnip Pza?oﬂge_‘ﬂG'%n Igure, b IRnERREISE fr om nedi al
regjo@ghéétmél,edgfagﬁ?bbgna?ﬁ.d dliﬂwuirb%ntrecm?ﬁ;veé%e ﬁu:de@aI‘s‘ 3ggi ons 4?3
a are r.ked.from nedi al..regi on 45 e and 54. _respectively.
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vi ews, fTeatures an enent s are substanti‘all'y rdehtica

L8emedial ctegions h@nd thie veeRecCtyelhe andreateragjans i tfhs 47, 8l andf eat ur es

andyg el @Rt lgidhd Chs S8AcuR! bye sahSr &AYLY FrEM! MdlibNOSRyi6h dhsBesabl e
~diaper 30 areTidentified bgl?a;[ he sane 25 designators along with a hundreds

di grdges miasignatnd &1 Andritn segPastivelen | AT npgiens 248 and; 49 e W)
desi@ndenfarkdd fAoi MeBialr pEGRI ivsCby, edgdsabs sy CrespettieRRf are
demgn,a ed 133 angl 134, res ect'gvel%/., Cf)%lt he ,ot her . hangd, the topsheets,
bacd¥egial; cegigRy #3,ane 8P LS salipraptiyshufesignaird eng Partions i 230 are
d5siranaysdoBlthé2absorbent core 33, Additionally, absorbent core 33

comprises two basis weight/density transition: zones 56 and 57 which

are bounded in the plan view by arcuate lines 61, 62.' 63 and 64, and

by segments of the side edges 65 and 66 of absorbent core 33. Also,

the end edges of the absorbent core 33 are designated end edges 67
20 and 68.

In the remaining views, features and elements which are
substantially identical are identified throughout the views by the same
designations; and, features and elements which generally  are
equivalent to those of disposable diaper 30 are identified by the same -

25 designators élong with a hundreds digit. For example, “alternate
diapers shown in Figures 4 and 7 are designated 130, and 230,
respectively; and absorbent cores thereof are designated 133 and 134,
respectively. .On the other hand, the topsheets, backsheets, and tape
fasteners of disposable diapers 30, 130, and 230 are designated 31, 32, -

30 and 34, respectively, for each. '

Referring now to Figure 2, a longitudinal sectioral view of only -
the absorbent core 33 of diaper 30, Figure 1, the central portion 41 of
the absorbent core 33 is shown to be of uniform thickness 1-'1-; of
greater thickness than the thickness 'l_'2 of end portions 44 and 4S;



30 and 34,  respectively, for each. Referring nowto Figure 2, a

| ongi tudi nal sectioral view of only the absorbent core 33 of diaper 30,
Figure 1, the central _portion 41 of the absorbent core 33 I's shown to be of
uni form t hi ckness. [err] of greater thicknegss than the thickness [err] of
end -portr 9.&8 44ub§€’arﬂﬁally faorad d&blbét athaml | end NOpertidegsesy t hang eyl

ortlrons 4 and 45 __Additjo ure 2 depic¢cts the cor bei ng
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I ncl usive, the present  invention Vld s a di sable gO di aper having an
abgor bent weight 38eR oHPIt s27RP-a thshy |°G "df’gpdt Bd S3ft el St

| ong tudlh aafdt«);t ﬂ@ﬁy@f‘bueeg aagt—esslSoﬂﬁhme% raadctian\ﬂdeabnﬂmment rSiJch
portion . bot i gher density an er

t he end pgﬁm R TEBLINS TS ﬁ%ﬁﬁ'?@ag“g ?'?)e hgéerdg'r?ﬂ‘fﬁngf %‘ﬁegg t?al
portior$ mhéhdiaiﬂrrsnhy thé eantél_oégibhe_ 2% asdrgprparticuleh!ychso sfativey saual
to or great eplatp%%% suthand m?)rye having a front ear region disposed in

overlapping relation with a rear ear region.

\ ' B_rfefly, referring to the exemplary disposable diaper 30, Figures
1 through 3, inclusive, the present invention provides a disposable
20 diaper having an absorbent core 33 comprising a central portion 41
disposed intermediate longitudinally spaced end portions 44 and 45,
and in which the central portion has both higher density and higher
basis weight per unit area than the end portions: preferably having a
ratio of the density of the central portion to the density of each of the
25 end portlons which is about equal to or greater than 2: 1 and more
preferably ~2.5:1 or greater. Also, the central portion ‘is
preferably uniformly dense, and has substantially uniform thickness..
Additionally, such cores preferably comprise a mixture of hydrophilic
fibers 60 and discrete particles 70 of highly absorbent material such
30 as, for example, a water-insoluble hydrogel wherein the weight ratio of -
the fibers to the absorbent particulate is from 70:30 to
98:2; .and more preferably from 75:25 to 90:10. Moreover,
preferably, only the central portion of the core has such highly
absorbent particulate material dispersed in it; and, . preferably,
35 uniformly dispersed therein although it is not intended to thereby limit .-



preferably 2.5:1 or greater. Also, the central portion is”
preferably uniformy dense, and has substantially uniform thickness.
Addi tionally, such cores preferably conprise a mxture of hydrophilic
fibers 60 and discrete particles 70 g¢f highly absorbent nmaterial -such 30
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An exemplary disposable diaper 33, Figure 1 was constructed in
which the backsheet 32 is a matte-finish polyethylene film having a
nominal thickness of - one mil ( 0.0254 mm); the topsheet 31

20 is a non-woven, hydrophobic polypropylene having ‘a nominal thickness
of - three to five mils ( 0,056 mm to - 10.127 mm); an
airlaid absorbent core 33 having a total weight of - thirty-one (31)
grams; and weight ratio of fibers to hydrogel particles of
85:15. The hydrogel particles were starch-grafted polyacrylate (e.g.,

25 Sanwet IM-1000 made by Sanyo Chemical Industries, Japan), and had a - °
particulate size range of from - fi'ft-y (50) to nine hundred
(900) microns. Additionally, this diaper comprises strands 35 of
elastic having nominal unstretched thickness and width of 0.2 -
and 2.4 mm, respectively, which had been stretched '

30 one-hundred-twenty-five percent (125) prior to being adhesively

- secured to the backsheet, and prior to adhesively securing the
topsheet to the backsheet whereby the longitudinal side edges of the
topsheet/backsheet composite in the leg cuff regions of the diaper have
nominal extensions (i.e., their -available stretch as a percent of their =

35 elastically contracted ‘length) of = - forty-five percent or greater.
Additionally, the core 33 is preferably enveloped with a low basis
weight tissue paper (not shown) to provide structural integrity. A



of - three to five mls ( 0.056 nmto 0.127 nm); an
airlaid absorbent core 33 having a total weight of thirty-one (31)
geans; and weight ratio of fibers to hydrogel particles of 85:15. The
hydrogel particles were starch-grafted pol ya&rylate (e. g., 25 Sanwet
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the ear regions co
uniformly thick. This is beneficial for packaging efficiency.

Such a core is preferably made by airlaying a thickness profiled.
20 core-preform of substantially uniform density; and then by calendering
~ the core-preform in a fixed-gap calender wherein at least one calender
roll has a.stepped cohfiguration to effect calendering the ear regions
through a thinner gap than the gap thf'ough which the remainder of
the core passes. Additionally, in embodiments comprising mixtures of
25 fibers and absorbent particulate material, the particulate matter is
pr_eferébly; added to an air entrained stream of fibers prior to their
deposition to form the core-preforms to effect uniform distribution of
the particulate matter throughout the preform: or, more preferably,
added in such a way as to be deposited in only the central portions of
30 the c'ore_-_p_reforms. |

Referring now to absorbent particulate matter which may be
included in embodiments o the present invention, hydrogel materials
are very effective. By "hydrogel" as used “herein is meant an
inorganic or organic compound capable of absorbing aqueous fluids and
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is essential that relatively - dry hydrogel particles be used. Also,
neither the fibers, the particles nor the mixture of fibers and particles
should be exposed to water in its liquid form, or another solvent, at

20 any time during this process or subsequent thereto. - When wet
hydrogel particles are used, the fibers tend to become entangled
and/or bonded with the particles which result in undesirable stiffness
" of the absorbent structure. Additionally, wet hydrogel particles would
obviously have less absorbency efficacy in. the product inasmuch as

25 their potehtial absorbency would already be diminished.

As used herein, "dry" does not mean "absolutely water-free",
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For example,'urider normal storage and handling conditi'ons,“'hyd'rogél o
particles take up some moisture. The hydrophilic fibers also "take up -

some moisture during storage. Furthermore, it may be desirable to

30 use humidified. air for air transport of the fibers and the hydrogel
particles, to avoid dusting. Under such process conditions, i the
hydrogel particles and the fibers will take up even more moisture, but
such should be limited so that it does not unduly affect the practlce of
the present invention. '

S
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10 suitabl'e hydrogels are those disclosed in U S. Patent 3,901, 236, issued
to Assarsson et al., August 26, 1975. Particularly preferred polymers for
use herein are hydrolyzed acrylonitrile grafted starch, acrylic acid
grafted starch, -pglyacrylates, and isobugylene nalelc anhydride 15
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Figure 5a shows a fragmentary longitudinal sectional view of a
variant of disposable diaper core 133 which is designated 133a. Figure
5a shows core 133a to have a front waistband edge 167a having a
_ thickn_ess Tz. as compared to the thin front waistband edge 167 of core
20 133, Figur_e 5, having a thickness of Tz. Indeed end portion 144a is
thick_er and less dense than central portion 141a, albeit end portion
144a is of substantially lesser average basis weight per unit area than
central poftion 141a. |

_Br.ie_f_l.y, depending on the 'p_ropensity of the constituents of the

25 core .: to _bécome. bonded to different extents | when calendered to
. different degrees, a core preform as described hereinbefore which has
a thicker and heavier basis weight central portion than its end
portiqns__:ma_y be selectively calendered to precipitate either thin end
portio_n embodiments as represented by core 133, Figure 5; or thick
30 end portio_h_ embo_diment_s as represented by core 133a, Figure 5a. In
embodiments comprising materials which hydrogen bond under
pressure, moisture content of the core constituents may be controlleéd

- to precxpitate the desired profile upon calendering. In .general,
relatively low moisture levels would enable precipitating the Figure §
35 type_ profile upon uniformly calendering the above described preform



full widths of the waistband portions of core 133, and core 133 has no ear
regions conparable to the ear reagions 46 through 49 of core 33. As shown

in Figure 5, core 133 of disposable diaper 130, Figure 10 4, has a terraced =
character by V|rtue of the thickness perr] of central portion 141 bejng
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uéhbyé vir ue o ‘the réel gtHﬁa ng@ Sl opes oPg Ea%o sy uld
vveleﬁab’ldemsnmpltatmgs|theoﬁ|m§alb\ﬁparwof ®. Figure 6 shows the end
portion 144 to be substantially uniformy thick an dense 15 throughout,

which is al so preferabl the case with end portion 145. Figure 5a shows a
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par lcu!ate materlal or to limit the utility of such selective dlsposmon
of absorbent particulate matter to only cores of the configuration of
core- 233. In use, disposable diapers comprising such cores having
high density/high basis weight island-shape central portions which are

20 isolated from all of the core edges by portions having lower density 'E
and lower basis weight, tend to retain urine in the dense cent'ral
portions and to remain dry or drier along all of its edges due to t'he. o
preferential capillarity of the dense portion. This, of course, helps to

obviate leakage around the edges of such diapers. _ ' W,

25 Additional alternate absorbent cores which are configured and
constructed in accordance with the present invention are designated
333, 433, 533, 633, and 733 in Figures 11, 14, 17, 21 and 22,
respectively. - Broadly speaking: cores 333, 433 and 533 are
rectilinear I-shape counterparts of the generally curvalinear-shape

30 cores 33 (Figure 1}, 133 (Figure 4), and 233 .(Figure 7), 'r'e"specti.vely.'

~ Additionally, core 33 is shown in Figure 2 to have thinner and less
Jense end portions 344 and 345 (thickness Tz) relative to central
portion 341 (thickness -T ); and, in Figure 3, to have ear regions 346
and 347 which are more dense and thinner (thickness T ] than end

35 portion ‘344 (thickness T, ). Preferably, T,, T, and T3 are so related
that T is equal to the sum of T and T3 to enable efficient folding



“€énabl e precipitating the Figure 5a type profile. Turnihg now 'to Figures 7
through 10, an additional alternate exenplary di sposabl e di aper 230 which
i.s an enbodi ment of the present 5 invention is shown to be different from
di sposabl e di.aper, 30, Figures 1 through 3, f3y virtue of its central portion

241 being_af ithéakdrOofrelidais deoertxhear&nhrsh pastionsei gt Wadkadifg as
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that—ferr] 75 equal to the sumof [err] and [err] to enable efficient ,

f | Ee ear regions over the central portions) and packagi ng

a§ !l'!ﬂa““wﬂ“ m before. Al so, al beilt “&nd port.i-ons 344 and 345 are shown =
cequal y thi‘tk and dense, it Is not intended to thereby-lim-t the

invention; and, albeit it is preferably that end portions and 5 earuaagl ons

-have the sane baS| s wei ght for, anong other reasons, sinplicity of -

manuf agitMg.ng, it is also not i ntended to thereby linmt the present
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that said central portion has a greater average density and a greater

wei ght per unit area in plan than said end portions, the ratio of the
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bei n%eg;u:f%%tsa%d central portion to the density of said emd portlons
is at least 2 S:1.

3. A _diSpdsable diapér according to either one of claims 1 and 2 |
wherein said absorbent core comprises a mixture of hydrophilic fibers

15 and-discrete particles of a highly absorbent particulate material,
said mixture having a fiber—to—particuiate' weight ratio of from 70:30
to 98:2, )

4. A disposable diaper according to claim 3 wherein only said
. central portion of said absorbent core comprises said mixture of
20 hydrophilic fikers and discrete particulate material.

5. A disposéblé diaper according to either one of claims 3 and 4
wherein the mixture has a fiber-to-particulate weight ratio of fmm
75:25 to 90:10.

6. A disposable diaper according to any one of claims 1-5 wherein at

25 least one of said end portions is the medial region of a waistband
assemblage of said core, said waistband assemblage of said core
further comprising a laterally spaced pair of ear regions, and said
ear regions and said medial region being complementarily configured
and disposed to enable said ear regions to be folded atop said medial

30 region so that the lateral dimension of said folded waistband
assemblage is equal to or less than the width of said central portion
of said core.
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'30 2. A disposable diaper according to claim1 wherein the rati |
density of said central portion to the density of said endn‘““ﬂ\‘@mmm“\
keast 2.5:1. 3. A disposable diaper ag;éordi ng to either ‘one!IGRE s artd
2 wherein.said absorbent tore conpris a mxture of hydrophilic fibers 15
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m xture Having a firber-to-particulate Wweight ratio of from 70:30 to 98: 2.

4. A di sposxiseeblagepbrs fbstantiglin st EPTR denfidWei n only said central
portion of said absorbent core conprises said m xture of 20 hydrophilic
fibers and discrete partiqulate naterial. 5. A disposable diaper agcordin
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extend )
central portion from the edges of said core.

15 10. A disposable diaper according to any one of the preceding claims -
wherein said portions are demarcated from each other by sufficiently
abrupt thickness differences that said core has a terraced character.

11. A disposable diapef according to any one of the preéceding claims
wherein said end portions have substantially greater resilience than
20 said central portion.

12, A disposable diaper accoxding' to any one of claims 3-11 wherein
said discrete particulate material and said fibers of said mixture
are substantially uniformly dispersed with respect to each other.

13. A disposable diaper according to any one of claims 3-12 wherein
25 sid highly absorbent particulate material comprises hydrogel
material that is substantially water-insoluble.



laterally outwardly fromthe lateral side edges of said central 10 portion, ﬂjﬂ
vé‘ﬂl“ﬁﬂlﬂﬂr mu[ons bei ng of | esser average density and | esser average «1
a in plan than said central portion, said | eg cuff. '
porti ons and said end portions keing so configured and di sposed that—xhey
corporately isolate said centrdl portion fromthe edges of said coreggﬂS
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di sposabl e di aper according to any one of the preceding clains wherein said
end portionsihave substantlally greater resilience than 20 said central
porti &h A1disposable siiaper sybatRntiadlyaf Agsexribedwidhereferenge (o 3- 11

wher epfiniab 4 868 ele18364 |tq;gl gé&ng&g-gr@aar@a gaid fibers of said mxture
are substantially uniformy dispersed with reggect to each other. 13. A

di sposabl e di aper according to any one of clains 3-12 wherein 25 said
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acconpanyi ng drawi ngs. 15. A dlsposable di aper substantially as descri bed
with reference to Figures 4-6 and 14-16 of the acconpanyi ng drawi ngs. 5 16.
' A disposabl e diaper substantially as described with reference to Figures
:7-10 and 17-20 of. the acconpanyi ng draw ngs. :




