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Spacers for use in hygienic absorbent articles and disposable absorbent °
articles having such spacer

F OF T NVENT]ON
10 The present invention relates to a spacer for use in disposable
absorbent articles, particularly to spacers for use in disposable
absorbent articles which isolate fecal material from the wearer, and more
particularly to spacers for use in disposable absorbent articles having a
void space for receiving the fecal material, wherein the void space is
15 maintained by such a spacer. The present invention also relates to
disposable absorbent articles having such spacers.

BACKGROUND OF THE INVENTION

Disposable absorbent articles are well known in the art. Disposable

20 absorbent articles are used to absorb and retain urine and fecal

material. A particularly desired feature of disposable absorbent

articles is the capability to minimize the task of cleaning of fecal

material which is present on the wearer’s skin after the soiled

disposable absorbent article is removed from the wearer. In order to

achieve this end, and to minimize epidermal contact and the associated

] irritation caused by the fecal material, attempts have been made to

confine the fecal material to limited portions of the disposable
absorbent article.

Selected teachings in the art disclose a cavity or cutout in the

30 absorbent core to receive the fecal r:i2rial. The fecal material passes
through the topsheet and is receive. iy the material removed from or
otherwise displaced from the absorbent core (such as through
compression). However, these references suffer from the drawback that a

cavity in the core or a removal of material from the core decreases its

" 38 absorbent capacity. The cavity is 1imitgd.in volume by the size of the

core. Furthermore, the cavity may not remain registered with the anal
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FI ELD OF THE | NVENTI ON The present invention relates to a spacer for
use in disposable absorbent articles, particularly to spacers for

use in disposable absorbent articles which isolate fecglrféardsata from
t1he weareWO M&Ilidre particularly to spacers for use in gl sposabl e

‘absorbent articles having a void space for receiving the fecal material,

wherein the void space is mai ntai ned by such a spacer. The present
invention also relates to di sposabl e ahsorbent articles having such
spacers. BACK ND OF THE | NVENTI ON

Di sposabl e absorbent articles are well known in the art.

absorbent articles are used to absorb and retain
mat eri al .

Di sposabl e

urine and fecal
A  peeningcul Bdalmylesdefsiucacteaéidaguiaciudd V.8l speaald, 043,305 osduedt

articles is thea&\%p@bhéﬂst Yo tﬂcﬁ‘oﬁ" theutsh%ttéﬁh (’Iﬁkcdsgaﬂ:(sﬂ& Rircﬁueﬁa'xsa?

mat erial which Jp ed
to Yama a, U S Patent 4,834, ?37 issued May 30, 1989 to Khan, and U

Patent 5,062,840 issued November 5, 1991 to Holt et al.

One attempt to minimize the task of cleaning of fecal material from
the skin of the wearer is to provide a void space in the disposable
absorbent article to receive the fecal material and to isolate it from
the skin of the wearer. Typically, the void space is intermediate the
topsheet which contacts the skin of the wearer and the absorbent core
which absorbs fluid excretions, such as urine. In this arrangement, the

topsheet may have an aperture or other passageway which communicates the
fecal material into the void space.

10

Many of these references also disclose various arrangements for
providing elastic extensibility to the topsheet relative to the aperture
therethrough and the absorbent core. However, these references suffer
from the drawback that the void space for receiving fecal material
typically does not remain open when the wearer is in a sitting position
or after the first loading has occurred. Examples of such teachings
include U.S. Patent 4,662,877 issued May S, 1987 to Williams, commonly
assigned U.S. Patent 4,892,536 issued January 9, 1990 to Desmarais et

al.; and commonly assigned U.S. Patent 4,990,147 issued February 5, 1991
to Freeland.

15

20

To overcome this problem, other references teach adding a spacer to

the disposable absorbent article. The spacer may be transversely

25 oriented, generally horse-shoe shaped, or may comprise longitudinally
oriented parallel or divergent members.

However, these references suffer from the drawback that the spacer

js not disposed in a void space, or if so disposed, is constructed such

that transverse compression caused by the wearer’s thighs may close the

30 spacer, preventing fecal material from passing through the aperture in
the topsheet to the void space. Instead, the fecal material remains on
the topsheet and in contact with the skin of the wearer.

Examples of such references include European Patent Application

5 0,355,740 A2 published February 28, 1990 in the name of Enloe, UK Patent

_Application GBZ,074,875 A published November 11, 1981 in the name of
tdwards, French Patent Application 2,561,078 published September 20, 198%
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di sposabl e absorbent article is renoved fromthe wearer. In order to
"achieve this end, and to mininize epidermal contact and the associ ated
irritation caused by the fecal naterial, attenpts have -~ 10
.confine wWm93/kswwal material to limted portions of the disposable
absorbent article. Sel ected teachings in the art disclose a cavity
-or cutout in the absorbent core to receive the fecal material. The
fecal material passes t hrough the topsheet and is received by t he
material renoved from or otherwi se didspl aced from the absor bent

core (such as through conpression). However, these references
suffer fromthe drawback that a cavity in the core or a renoval of

material from the, Geg aﬂ@c&efﬁ?e%thSUS PRARETDSRY, RN Hay 100 FRYI L 1S

limted in vol ung t |ze cavity may
ot +omai 1 1 ogr SEhatts 8k o ¢ 08 gy Patent 90560,380 {5subd December 3¢, 385" to

Tharel.

A need exists in the art for a spacer which can be incorporated into
a disposable absorbent article and particularly into a disposable
absorbent article having a void space. Furthermore, a need exists for a
spacer which can accommodate the natural transverse compression caused by
the wearer’s thighs. Yet further, such a spacer and the disposable
absorbent article used therewith, should not become misregistered with
the anal opening nor unduly restrict the target area for receipt of fecal
material while the spacer and disposable absorbent article are worn.

Accordingly, it is an object of this invention to provide a spacer
which is adaptable to a wide variety of disposable absorbent articles and
particularly disposable absorbent articles having a void space, which can
accommodate the transverse pressure imposed by the wearer’s thighs, can
remain properly registered during use, and which does not unduly restrict

the target area for the receipt of fecal material while the disposable
absorbent article is worn.

10
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20 SUMMARY OF NT

s+ The invention comprises a spacer for use in a disposable absorbent
article. The spacer is symmetric about a longitudinal axis and comprises
two transversely oriented springs. The springs are oriented generally
orthogonal to the longitudinal axis. Each spring has a spring rate which
is unequal to the spring rate of the other spring. The spacer may
comprise a generally closed figure defining two radii of curvature, one
radius- of curvature being greater than the other radius of curvature.
Alternatively, the spacer may be thought of as comprising longitudinal
and transverse spans. The transverse spans are unequal, with the greater
transverse spring at one end of the spacer.

The spacer may be incorporated into a disposable absorbent article
comprising a liquid impervious backsheet, a liquid pervious topsheet
having an aperture therethrough and at least partially peripherally
joined to the backsheet to form a void space for receiving fecal material

' througﬁ the aperture. An absorbent core is also disposed between the

25
30

35

eet Has Been Replaced

T



.2 openi ng. Exanpl es of such teachings include U S. Patent 2,043, 325
i ssued June 9, 1936 to Jackson, Jr., U S. Patent 4,731,065 issued March 15,

1988 to Yamada, U.S. Patent 4,834,737 issued May 30, 1989‘,&2 K§2hs278nd
‘U. S. Pat em0$32672840 i ssued Novenber 5, 1991 to Holt et al B> 495 899

teaches a di sposabl e diaper having a cavity conprising a cushion of air
“which is glued to an inpermeable film The cavity permts the storage of
faecal material while a spongy mass stores the urine. One attenpt to
mnimze the task of cleaning of fecal matdrial fromthe skin of the wearer
Is to provide a void space in the disposabl e absorbent article to receive
the fecal material and to isolate it fromthe skin of the wearer.

Typically, the ugikgketP3s€ tie IHALERERII aliRet RBacer, according to the present
invention, is joined to either the topsheet, the backsheet, or the core

and registered with the aperture to maintain the void space while the
disposable absorbent articlie is worn.

RJEF DESCRIPTION OF THE DRAWINGS
While the Specification concludes with claims particularly pointing
out and distinctly claiming the present invention, it is believed the
same will be better understood from the following description taken in

conjunction with the associated drawings in which like reference numerals
represent the same component and:

10

Figure 1 is a top plan view of a spacer according to the present
invention;
Figure 2 is a top plan view of a disposable absorbent article shown

partially in cutaway and incorporating the spacer of Figure 1}
and an absorbent core in phantom;

Figure 3 is a vertical sectional view taken along line 3-3 of
Figure 2; and

Figure 4 is a vertical sectional view of a disposable absorbent
article having an upper core layer and a lower core layer.

15
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TA DESCRIPTION OF THE INVENTION -

Referring to Figure ], a "spacer® refers to a component of a
disposable absorbent article 20 which separates two other components of
the di;posab]e absorbent article 20 to provide a desired clearance
between such components. The spacer 54 may, although not necessarily,
form a generally ciosed figure. The spacer 54 has a finite thickness and
is symmetric about a longitudinal axis LL. The spacer 54 is provided
with dual stiffnesses, representing spring rates oriented in a transverse
direction generally orthogonal the longitudinal axis LL and lying within
the plane of the spacer 54. More particularly, the spacer 54 has dual
spring rates, or two different deflections in response to unit forces
transversely applied to the perimeter of the spacer 54 in a transverse
direction oriented towards the .longitudinal axis LL. .
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.topsheet which contacts the skin of the wearer and the absorbent core which

absorbs fluid excretions, such as urine. |In this arrangenent, the topsheet
. may have an aperture or other passageway whi ch communi cat e%ctr?@?dc:&%%z
-mat eri al wg 98/28182voi d space. Many of these references al'so

di sclose various arrangenents for providing elastic extensibility to
“the topsheet relative to the aperture therethrough and the absorbent core.
However, these references suffer fromthg drawback that the void space

for receiving fecal material typically dogs not remain open when the
wearer is in a sitting position or after the first |oading has occurred.
Exanpl es of such teachings include U S. Patent 4,662,877 issued May 5,

39879t9 8 WIlians, C(Rﬂmﬂiy? tasligereet, . 'Eai1sd3atalmt aﬁsoﬁg&tmidlssueihria{w32¥
, 1 to Des | S¢€ a 1.gn .S t

| ssued Februar %mﬁég ornt?c?bﬁtegﬁaﬁgd.] . e ﬁigérg\rg?%hor‘.f@1?%?56%505’@%&5& her
ref erences t eachPadRfiSResab!e rhswbeqtyaryipke 20); kspdatpaded tapeodisesrded aftercie.

The spacer nmaysingle ulseansdensellyunderedeot axthegeiner pdsityredo(ad ehoaftpeceptidned,
or may conpbi se JORMERWimgglbleyrecwlwg;ngpgggéad)l.el or divergent nenbers.

A preferred disposable absorbent article 20 according to the present
invention comprises a diaper to be worn by an infant. The disposable
absorbént article 20 comprises a liquid pervious topsheet 22, a liquid
impervious backsheet 24, and an absorbent core 26 intermediate the
topsheet 22 and the backsheet 24. The topsheet 22 and the backsheet 24
are at least partially peripherally joined to ensure the core 26 is held
in the desired position. As further described in reference to Figure 4,
. the core 26 may comprise two layers, an upper layer 26U juxtaposed with
the topsheet 22 and a lower layer 26L juxtaposed with the backsheet 24.

As illustrated in Figure 3, the disposable absorbent article 20
according to the present invention may further comprise a spacer 54§
according to the present invention and disposed between the underside of
the topsheet 22 and the backsheet 24 and preferably disposed between the
underside of the topsheet 22 and the lower tayer 26L of the core 26.
More preferably, as illustrated in Figure 4, the spacer 54 is disposed
betyeen the underside of the upper layer 26U of the core 26 and the lower
layer 26L of the core 26.

As illustrated in Figure 2, a disposable absorbent article 20
according to the present invention may further comprise elastic leg cuffs
and/or barrier leg cuffs to prevent leakage of body exudates through the
leg openings of the disposable absorbent article 20 while it is worn. A
disposable absorbent article 20 according to the present invention
preferably further comprises an elastic waist band to provide for
improved fit about the waist of the wearer. A disposable absorbent
article 20 according to the present invention may further comprise
adhesive tape fasteners 36 juxtaposed with the rear portion 42 and a
fastening surface juxtaposed with the front portion 40 of the disposable
absorbent article 20 to conveniently secure the disposable absorbent
article 20 about the waist of the wearer. For clarity, the elastic leg

10
185
20
25
30

35

This Sheet Has Been Replace

M




-However, these references suffer fromthe drawback that the spacer I S not
di sposed in a void space, or if so disposed, is constructed such t hat

“transverse co&¥ression caused by the wearer's thighs may cl pgg/tidv3/05272
-spacer, pr®EM/EHJ2fecal material from passing through the aperture in

‘the topsheet to the void space. Instead, the fecal material remains on
the topsheet and in contact with the skin of the wearer
3 Exanpl es of such references incl udeg European Patent Application

0, 355, 740 A2 published February 28, 1990 in the nanme of Enloe, UK Patent

cuffs, barrier leg cuffs, and elastic waist band are omitted from the
figures.

However, if it is desired to incorporate such components into the
disposable absorbent article 20, reference is made to commonly assigned
U.S. Patent 4,081,301 issued March 28, 1978 to Buell which discloses a
method and apparatus for applying elastic strands to a disposable
absorbent article 20 to make leg cuffs; commonly assigned U.S. Patent
4,909,803 issued March 20, 1990 to Aziz et al. which shows how to
incorporate barrier leg cuffs into a disposable absorbent article 20:
commonly assigned U.S. Patent 3,848,594 issued November 19, 1974 to Buell
which discloses how to make and incorporate adhesive tape fasteners into
a disposable absorbent article 20; and commonly assigned U.S. Patent
4,816,025 issued March 28, 1989 to Foreman which discloses how to make a
suitable waist band for a disposable absorbent article 20. The
disclosures of these four patents are incorporated herein by reference
for the purpose of showing how to advantageously incorporate these op-

tional features into a disposable absorbent article 20 according to the
present invention.

10

15

Figure 2 illustrates a disposable absorbent article 20 according to
the present invention laid out in a flat state having no elastic induced
contraction. The topsheet 22 and the backsheet 24 generally define the
periphery of the disposable absorbent article 20. The periphery is the
outer perimeter and greatest extent of the disposable absorbent article
20. The periphery comprises a front waist margin 32, a rear waist margin
34, and two longitudinal side margins.

The front waist margin 32 and rear waist margin 34 are those
portions of the disposable absorbent article 20 which, when worn,
encircle the waist of the wearer and are generally at the highest
elevation of the disposable absorbent article 20 when the wearer is in
the standing position. The longitudinal side margins are those portions
of the disposable absorbent article 20 periphery which connect the front
and rear waist margins 32 and 34. The crotch of the disposable absorbent
article 20 is that portion of the disposable absorbent article 20 which
is disposed between the front waist margin 32 and rear waist margin 34
and which, when worn, is typically between the legs of the wearer.
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Application GB2,074,875 A published Novenber 11, 1981 in the nane of
" Edwards, WD 90/ 14063 teaches a di sposabl e absorbent article that includes a
hose-1i ke body conprising a shape stable material of very @éﬁh&&ﬁwh¢*
per meabi | i‘,f(d 1725f120 486 006 A teaches an absorbent article conprising a
cleft bloc ?or spaci ng the topsheet above the absorbent assenbly to forma
pocket- |ike shape. French Patent Application 2,561,078 published Septenber
20, 1985 in the nane of Lefebvre, U S. Patent 4,382,443 issued May 10, 1983
to Shafer et al., and US. Patent 4,5603380 issued Decenber 24, 1985
to Tharel. A need exists in the art for a spacer which can be
I ncorporated into a disposable absorbent article and particularly
into a disposable absorbent article having a void space. Furthernore, a
need exists for a spadercarpi&h of sbheaticarnibteatserirat natticls 20rdnes \not waxtend

conpr essi on causethtdy theh&riam@istsS makdih 05E or Yar wiistt Bergin S4CRo GhabpPaeer
and the disposab

. \ q b
m sregi stered wit &tsﬁgég#;ﬁﬂ%pbgrﬁf‘gr?ghﬁglrdsﬁgd%‘? Eﬁ\\égg:ﬁdc? Qﬁ%g %J;(r%ceht gztg‘ome

*La'™ or
recei pt of fecal HHSeATed ORhNdYe behdoisphef tRItedditapBieh|RhehdIhr BdAT axers.cl e
are worn. S Acersfeiably.y thet frcat aamdobdaecwaist Marginsi BZemid G 1oguOMatly a
spacer

extend about fiv percent of the longitudinal dimension of the dispasable
absorbent artic.. 20 from the edge of the disposable absorbent ---icle 20
towards the transverse axis of the disposable absorbent articl.
As used herein, the "longitudinal" dimension, direction or axis of
-the disposable absorbent article 20 is that dimension, direction or axis
LL which is aligned front to back with respect to the wearer as the
disposable absorbent article 20 is worn. The longitudinal axes LL of the
spacer 54 and the disposable absorbent article 20 are preferably

coincident when the spacer 54 is incorporated into the disposable
absorbent article 20.

10
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The "trarsverse” dimension, direction or axis of the disposable
absorbent article 20 is orthogonal the longitudinal direction and
sideways aligned as the disposable absorbent article 20 1is worn. The
transverse axis TT divides the disposable absorbent article 20 into front
and rear portions 40 and 42, corresponding in position to the respective
front and rear waist margins 32 and 34. The "Z-direction" is orthogonal
both the longitudinal and transverse directions, and does not lie within
the plane of the disposable absorbent article 20 or within the plane of
the spacer 54,

The embodiment described herein is suitable for a wearer weighing
about 7.3 kilograms to about 12.2 kilograms (16 to 27'pounds) and having
ischia bones spaced about 3.0 centimeters to about 7.6 centimeters (1.2
to 3.0 inches) apart. It will be understood that if the spacer 54 and
disposable absorbent article 20 are intended for use with smaller or
larger sized wearers, including adults, the disposable absorbent article
20 and spacer 54 will have to be scaled accordingly.

One nonlimiting example of spacer 54 sized to fit the aforementioned
range of wearers may be made having a thickness in the Z-direction of
about 1.3 to about 1.9 centimeters (0.5 to 0.75 inthes) and an overall
longitudinal dimension of about 8.9 to about 11.8 centimeters (3.5 to 4.6

20
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.which is adaptable to a wide variety of disposable absorbent articles and
L particularly disposable absorbent articles having a void space, which can

accommodat e the transverse pressure inposed by the wearer' pcmiugisosaean
-remai n pr WRIMPS¥Rgi stered during use, and whi ch does not unduly restrict

‘the target area for the receipt of fecal material while the disposable

absorbent article is worn. SUMVARY OF THE

| NVENTTON The invention conprises a spacer for use in a disposable
absorbent article. The spacer is symetrif& about a |ongitudinal axis and
conprises two transversely oriented springs. The springs are oriented
generally orthogonal to the longitudinal axis. Each spring has a spring

rate which is unegidl ;nd @ tﬁFf‘ve?% ioEQ:'n§ FrCabod lt@%.emilﬂi@{erssg b Qnchesy e
spacer may conprise a generally c]osed Figure defining two radii of
curvature, one YUSRi USPIGAT SHrRAY: At BAYHGP PR I  tEaRaFensRed BERsdPn 2dthss of

curvature. Alt ependttatee|of, thdrens pefc ¢he npycdre 54 Hatgplded dfor adi sposipidns teWgrds
| ongi tudinal  anghet {AREYEE XCndRARNS2 of e HSHISIHTE S6scHBANS aAY'1€14'BE ¥ ApoutM tN
the greater g . . . .

4.9 centimeters (1.93 inches) and an overall transverse dimension at the
perimeter of the end of the spacer 54 intended to be oriented towards the
rear waist margin 34 of about 9.53 centimeters (3.75 inches). This
spacer 54 may have a radial thickness ranging from about 1.14 centimeters
(0.45 inches) at the smaller end of the spacer 54 to a radial thickness
of about 2.8 centimeters (1.1 inches) at the larger end of the spacer 54.

A disposable absorbent article 20 sized to fit the aforementioned
range of wearers may be made having a topsheet 22 with a longitudinal
dimension of about 43.8 centimeters (17.25 inches) and a backsheet 24
having a longitudinal dimension of about 46.4 centimeters (18.25 inches).
As illustrated in Figure 3, the difference in longitudinal dimension
between the topsheet 22 and the backsheet 24 foreshortens the topsheet 22
relative to the backsheet 24 creating a void space 52 therebetween, even
when a core 26 is interposed between the topsheet 22 and the backsheet
24. The topsheet 22 and backsheet 24 according to the present invention
have a transverse dimension, at the crotch, of about 15.9 centimeters
(6.25 inches) and about 21.3 centimeters (8.4 inches) respectively.

The elements of the disposable absorbent article 20 may be assembled
in any variety of configurations well known to one skilled in the art.
Preferred configurations are described in commonly assigned U.S. Patent
3,860,003 issued January 14, 1975 to Buell, and the aforementioned
commonly assigned U.S. Patent 4,909,803 issued March 20, 1980 to Aziz et
al., which patents are incorporated herein by reference for the purpose
of disclosing well known and preferred disposable absorbent article 20
configurations. In an even more preferred embodiment the configuration
of the disposable absorbent article 20 conforms to the teachings of U.S.
Patent Application Serial No. 07/715,152*filed June 13, 1991 in the name
of Buell et al.

Examining the components of the disposable absorbent article 20 in
more detail, the topsheet 22 and backsheet 24 are generally coextensive
(*Equivalent to W0-92-22273, published 23 December 1992.)
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.transverse spring at one end of the spacer.

L4 The spacer nmay be incorporated into a di sposable absorbent article
conprising a liquid inpervious backsheet, a liquid perviou -favi ng
~an apert upn ¢dresEhr ough and at | east partlally perlpherall 0|ne {0 the

backsheet to forma void space for receiving fecal materi al through t he
“aperture. An absorbent <core is also disposed between the topsheet and
t he backsheet. The spacer, according to the present invention, is
joined to either the topsheet, the backsheé, or the core

and at least partially peripherally joined together as noted above. As
used herein the term "join™ refers to the condition where a first member
or component is affixed or connected to a second member or component,
either directly, or indirectly where the first member or component is
affixed or connected to an intermediate member or component which in turn
is affixed or connected to the second member or component. The associ-
ation between the first member or component and the second member or

component is intended to remain for the life of the disposable absorbent

article 20.

10 The topsheet 22 and backsheet 24 may be joined by any means well

known in the art, such as adhesive bonding or heat sealing. A
particularly preferred method of joining the topsheet 22 and backsheet 24
is using hot-meit adhesive such as manufactured by Century Adhesives,
Inc. of Columbus, Ohio and marketed as Century 5227 or HL1258 adhesive
sold by the H. B. Fuller Company of St. Paul, Minnesota. In a

particularly preferred embodiment, adhesive joining is accomplished by
longitudinally oriented adhesive bands.

15

As used herein the "core " refers to any component of the disposable
absorbent article 20 used for absorbing and retaining body exudates. The
absorbent core 26 may have opposed major faces and may, if desired, be
encased by one or more layers of tissue (not shown), or may be coated
with a release agent to reduce friction against the fecal material.

The tissue layer, if present, improves the tensile strength of the
absorbent core 26 and reduces its tendency to split or clump when wetted.
The tissue layer may further improve transverse wicking of fluids and
more evenly distribute absorbed liquids throughout the absorbent core 26.
A tissue layer having a basis weight of approximately 16 grams per square
meter (10 pounds per 3,000 square feet) and an air permeability of.
approximately 30 cubic meters per minute per square meter (100 cubic feet
per minute per square foot) and a differential pressure of 13 millimeters
of water (0.5 inch of water) has been found to work well. Alternatively,
the topsheet 22 may separately or also wrap around the core 26.

The absorbent core 26 may be made from a variety of commonly used
materials such as comminuted wood pulp, typically referred to as air
felt. If desired, the absorbent core 26 may further contain absorbent
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-and registered with the aperture to maintain the void space while the

..di sposabl e absorbent article is worn. BRI EF
DESCRI PTI ON OF THE DRAW NGS Wil e the Specification comctugesosimh
¢l ai nrs parWPIH 28Ty pointing out and distinctly claining the present
invention, it is believed the sane will be better understood fromthe

follow ng description taken in conjunction wth the associated drawings in
which i ke reference nuneral s represent thg same conponent and:

Figure 1 is a top plan view of a spacer ac 8rding to the present

I nventi on; Figure 2 is a top plan view of a disposabl e absorbent
article shown partially in cutaway and incorporating the spacer

of Figure 1 gelling matedifn aPSIQr benonGOksed Mn pNANEXNT In partikiQu| ethd i S
a vertical secti | e aken oflo CHICTRC o) . Fian 2; .and
. . ; ) in. d h t t ’
Figure 4 Is a ve%??’lcbae?“ sye%cﬁel loéﬁa'“ﬂjw ew"lc#pa nglas;)osgbﬁee wa‘tbsor'ﬁente “%s of
commonly assigned U.S. Patent 4,610,678 issued September 9, 1986 to

Weisman et al., which patent is incorporated herein by reference for the
purpose of showing how to make an absorbent core 26 suitable for use with
the present invention. Absorbent gelling materials made in accordance
with commonly assigned U.S. Patent Re. 32,649 issued April 19, 1988 to
Brandt et al. have been found suitable for use in a disposable absorbent
article 20 according to the present invention.

If desired, in a particularly preferred embodiment the lower layer
26L of the absorbent core 26 may have discrete storage and acquisition
zones. The storage zone has a higher average density and higher average
basis weight than the acquisition 2one, so that the acquisition zone may
effectively and efficiently acquire rapidly discharged liquids and
transport the same to the storage zone for long term containment. Such a
Jower layer 26l may be made in accordance with the teachings of commonly
assigned U.S. Patent 4,834,735 issued May 30, 1989 to Alemany et al.,
which patent is incorporated herein by reference for the purpose of
showing how to make a particularly preferred lower layer 26L of the core
20 26. One suitable core 26 material is a fibrous absorbent geiling
material such as is sold under the tradename Fibersorb by the Atlantic
Richfield Company of Los Angeles, California.

As illustrated in Figure 4, the absorbent core 26 may comprise two
separate layers, an upper layer 26U which is joined to the underside of
the topsheet 22 and a lower layer 26L which is joined to the upper side
of the backsheet 24. The absorbent core 26 has longitudinal and
transverse dimensions generally less than those of the topsheet 22 and
the backsheet 24. The lower layer 26L of the absorbent core 26 may be
made of a variety of sizes and shapes, such as rectangular or hourglass.
The upper layer 26U of the core 26 generally matches the shape of the

rear portion 42 of the topsheet 22. Of course, a single layer core 26,
as is well known in the art may be utilized.

The upper and lower layers 26U and 26L of the core 26 may be adhe-
sively joined to the topsheet 22 and backsheet 24, respectively, or
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.article having an upper core |ayer and a | ower core |ayer.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to Figure 1, a

"spacer" refers to a conponent of a disposabl e absorbent Lé#fﬁﬁgié 2hi ch
-separ at es Wwa®3pisher conponents of the di sposabl e absor bent P8 0 to

provi de a desired clearance between such conponents. The spacer 54 nay,
“al though not necessarily, forma generally closed figure. The spacer 54

has a finite thickness and is synmetric about a |ongitudinal axis LL.

The spacer 54 is provided wth dual stiffngpses, representing spring rates

oriented in a transverse direction generally orthogonal the |ongitudinal

axis LL and lying within the plane of the spacer 54. Mre particularly,

t he spacer 54 has dual spring rates, or two different  deflections in

response to unit JPHEEestherstander ¥ yatdagimenty pepns haebler KARMer ibf theneart.

spacer 54 in a transeelasdy drdfeetadonattacimaned meavarae tddbedivegi ¢pdedinal andxi s

LL. longitudinal and transverse bands of adhesive. Particularly preferred
types of adhesive are manufactured by Century Adhesives, Inc. of
Columbus, Ohio as Century 5227, HL-1258 Adhesive sold by the H. B. Ffuller
Company of St. Paul, Minnesota and XP0-9-035 adhesive manufactured by the
Minnesota Mining and Manufacturing Company of St. Paul, Minnesota.

Preferably, the lower layer 26L of the core 26 extends the entire
longitudinal dimension of the disposable absorbent article 20 between the
front waist margin 32 and the rear waist margin 34, but does not intrude
into either the front waist margin 32 or the rear waist margin 34. The
upper layer 26U of the core 26 need only be present in the rear portion
42 of the disposable absorbent article 20.

One opposed face of the lower layer 260l of the core 26 is oriented
towards the upper core 26 layer and the underside of the topsheet 22.
The other opposed face of the lower layer 26L of the core 26 is oriented
towards the backsheet 24, and preferably is in contacting relationship
therewith. More preferably, the lower layer 26L of the absorbent core 26
is adhesively joined to the backsheet 24.

The upper layer 26U of the core 26 insulates the wearer from the
imﬁression and applied pressures of the spacer 54, discussed below, which

. occur when the wearer is sitting while wearing the disposable absorbent
article 20. For this reason, the upper layer 26U of the core 26 should
be present in at least the rear portion 42 of the disposable absorbent
article 20 and particularly, but only present between the rear waist band
and the aperture 46. It is not necessary that the upper layer 26U of the
core 26 be present in the front portion 40 of the disposable absorbent
article 20, because in a preferred embodiment the core 26 has sufficient
absorptive capacity without requiring an upper layer 26U of the core 26
in the front portion 40 of the disposable absarbent article 20.

Preferably, the exposed faces of the upper layer 26U and the lower
layer 26L (those faces not attached to the topsheet 22 or the backsheet
24 respectively) are well defined and do not intrude into the void space
52. Intrusion of a significant quantity of loose fibers into the void
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Referring to Figure 2, a "disposable absorbent article" refers to a garnent
~worn about the body of a wearer which collects body exudates. The

di sposabl e absorbent article 20 is intended to be di scardedp@fiRp3Rssingl e
use, and n¥OP&MEered or otherwi se restored (although certé?& conponent s

may be recycled or conposted). A preferred di sposabl e absor bent

article 20 according to the present invention conprises a diaper to be worn
by an infant. The disposable
12

space 52 from the core 26 could interrupt (i{f not block) the transport of
fecal material in the longitudinal direction, and prevent the isolation
of such fecal material from the skin of the wearer,

Referring back to Figure 2, the “topsheet" refers to any liquid
pervious facing of the disposable absorbent article 20 which contacts the
skin of the wearer while the disposable absorbent article 20 is worn and
prevents substantial contact of the core 26 with the skin of the wearer.
The topsheet 22 is preferably compliant, tactilely pleasant and non-
irritating to the skin of the wearer. Preferably the topsheet 22 is

treated to be hydrophilic, to more readily transport body exudates to the
core 26.

10

A suitable topsheet 22 may be manufactured from materials such as
porous foams, apertured plastic films, natural fibers (e.g. wood fibers
or cotton fibers), synthetic fibers (e.g. polyester or polypropylene
fibers) or a combination of the foregoing. A particularly preferred
topsheet 22 comprises polypropylene fibers having a denier of about 2.2
and a length of about 15.9 millimeters (0.62 inches). The topsheet 22
may be manufactured according to a number of techniques and may be woven,
nonwoven, spunbonded, carded, etc.

A particularly preferred topsheet 22 is carded and thermally borded
and has a weight of about 18 to about 25 grams per square meter, a
minimum dry tensile strength of about 400 grams per centimeter taken in
the machine direction and a minimum wet tensile strength of at least
about 55 grams per square centimeter taken in the cross machine
direction. A suitable topsheet 22 {s marketed by Verateﬁ. Inc., Division

of International Paper Company of Walpole, Massachusetts under the
designation P-8.

18

20

25

Preferably, the topsheet 22 has an elastic panel 48 intermediate the
transverse axis and the rear waist margin 34. The elastic panel 48
maintains the topsheet 22 close to the wearer, helping to maintain
registration of the aperture 46 with the anal opening. The elastic panel
48 may be incorporated according to the teachings of commonly assigned
U.S. Patent 5,032,120 issued July 16, 1991 to Freeland et al.,. which
patent is incorporated herein by reference for the purpose of showing how
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absorbent article 20 conprises a liquid pervious topsheet 22, a liquid
d npervi ous backsheet 24, and an absorbent core 26 internedi ate the topsheet

22 and the backsheet 24. The topsheet 22 and the backsheet I east
partial ly WPl Iy joined to ensure the core 26 is heldgéﬂééﬁ%aégéired

position. As further described in reference to Figure 4, the core 26 may
conprise two |ayers, an upper |ayer 26U juxtaposed with the topsheet 22 and
a lower |ayer 26L juxtaposed with the backsheet 24. As illustrated in
Figure 3, the disposabl e absorbent article 80 according to the present

I nvention may further conprise a spacer 54 according to the present

I nvention and di sposed between the underside of the topsheet 22 and the
backsheet 24 and preferably di sposed between the wunderside of the topsheet
22 and the Iovver“PéS?é? magerigl suikableferothe ejastic papglefRiAng incarporpiesthent ed
in Figure 4, theebsatepated 4% iskosthestpshdeet2®en t he undersi de of the upper

llayer 26U of the corer 28 QR€ thE el QU r{eqyf%igﬁteﬁtaglpeirgﬁ{v@r?eg centered S
illustrated in Fiqure, 2, a .dis osagfe absorbepnt article 6
according togt he°b%§e}ﬂ"91?¥9€ﬁﬂi‘dh mald Ay thassve jeXkend| bedveen thegentirs s
and/ or barrier | éopgitiédisat gige eweayits lof altegdi spbsdbdelyabeorberett ast fiche @0gbr mby
only be about 3.8 to about 4.5 centimeters (1.5 to 1.8 inches) in width.
The elastic panel 48 may lTongitudinally extend from the rear waist margin
34 to the aperture 46. The elastic panel 48 is preferably about 1.3
centimeters (0.5 inches) in longitudinal dimension in an unstretched
condition, and may be extended about 300 percent to a longitudinal
dimension of about 5.1 centimeters (2.0 inches) when incorporated into
the topsheet 22.

The material comprising the elastic panel 48 should extend about 200
percent under about 6 to about 8 grams of applied loading per 0.03
millimeters (0.001 inches) of thickness per unit centimeter (0.4 inches)
of width. A particularly preferred elastic panel 48 may be made
according to the teachings of commonly assigned U.S. Patent 5,037,416
issued August 6, 1991 to Allen et al., which patent is incorporated
herein by reference for the purpose of illustrating a particularly
preferred material of construction for the elastic panel 48.

) The pervious topsheet 22 further comprises an aperture 46 centered
on the longitudinal axis LL. The aperture 46 may be of any shape desired
with a suitable shape being an oval having a longitudinal dimension of
about 5.1 centimeters (2.0 inches) and a transverse dimension of about
3.8 centimeters (1.5 inches). The rearwardmost edge of the aperture 4§
is disposed at least about 15.2 centimeters (6.0 inches), and preferably
about 17.8 centimeters (7.0 inches) to about 21.6 centimeters (8.5
inches) from the rear edge of the disposable absorbent article 20 while
it is worn. Alternatively, the aperture 46 may be circular, hav =7 a
dimension of about 4.13 centimeters (1.625 inches), and centered .out
22.38 centimeters (B.813 inches) from the rear waist margin 34.
Alternatively, the aperture 46 may be sized, shaped, and registered to
match the inside of the spacer 54 according to the present invention.

The aperture 46 provides a passageway for the communication of fecal
material from the anal opening through the topsheet 22 into the void
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1eg openings of the disposable absorbent article 20 while it is worn. A
.di sposabl e absorbent article 20 according to the present invention

preferably further conprises an elastic waist band 't RiQ¥gds,, for
i nproved WOI¥ABut the wai st of the wearer. A di sposabl e absorbent

article 20 according to the present invention may further conprise
adhesi ve tape fasteners 36 juxtaposed with the rear portion 42 and a
fasteni ng surface juxtaposed with the front portion 40 of the disposable
absorbent article 20 to conveniently securd4the di sposabl e absorbent
article 20 about the waist of the wearer. For clarity, the elastic |leg

6
space 52. Preferably absorbent gelling materials are not registered with
the aperture 46, so that gell-blocking does not occur when large volume
urine loading occurs. Gell-blocking may cause the lower layer 26L to
block the void space 52 and interrupt the transport of fecal material
towards the rear waist margin 34.

The backsheet 24 is impervious to fluids, such as urine, and
prevents fluids absorbed by and contained in the absorbent core 26 from
wetting undergarments, clothing and bedding. As used herein the
“backsheet® refers to any barrier disposed outwardly of the core 26 as
the disposable absorbent article 20 is worn and which contains absorbed
liquids within the disposable absorbent article 20. Preferably the
backsheet 24 is flexible, compliant and readily conforms to the general
shape and contour of the wearer’s body.

The backsheet 24 may be a polyolefinic film, such as polyethylene,
having a thickness of about 0.01 millimeters to about 0.051 millimeters
(0.0005 to 0.002 inches). If desired, the backsheet 24 may be embossed
or matte finished to provide a cloth-like appearance or provided with
passages to permit vapor escape. A suitable backsheet 24 can be made
from a blend of about 45 to 90 percent linear low density polyethylene
and about 10 to 55 percent polypropylene. Exemplary backsheet 24 films
are sold by Tredegar Industries, Inc. of Terre Haute, Indiana under the
designation RR8220 blend for blown films and RR5475 blend for cast films.

As noted above and with reference back to Figure 1, the spacer 54
comprises two transversely oriented springs. The springs have mutually
different spring rates. The spacer 54 is intended to be used so that the
transversely oriented spring disposed towards the rear waist margin 34
when the spacer 54 is incorporated into a disposable absorbent article 20
has a greater spring rate than the transversely oriented spring disposed
towards the front waist margin 32. However, it is to be recognized that
prophetically a disposable absorbent article 20 may be constructed and
arranged so that a spacer 54 having dual transversely oriented springs
with mutually different spring rates may be employed with the spring

having the greater spring rate disposed towards the front waist margin
32.
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.cuffs, barrier leg cuffs, and elastic waist band are omtted fromthe

_figures. However, if it is desired to incorporate such conponents into
t he di sposabl e absorbent article 20, reference is made to conmonl

-assi gned Uw® oiaswat 4, 081, 301 i ssued March 28, 1978 to BuePCT(7EHI5272

di scl oses a nethod and apparatus for applying elastic strands to a
~di sposabl e absorbent article 20 to make | eg cuffs; commonly assigned U. S
Pat ent 4, 909, 803 i ssued March 20, 1990 to Aziz et al. which shows how to

i ncorporate barrier leg cuffs into a disposabl e absorbent article 20;
commonly assigned U.S. Patent 3,848,594 issued Novenber 19, 1974 to Buel
whi ch di scl oses how to nmake and i ncorporate adhesive tape fasteners into a
di sposabl e absorbent article 20; and comonly assigned U. S. Patent

4,816, 025 i ssued Marchs 28d leyg@on,t theFteran'sprindi watetirefdrastostiirosmount nhilferae

Z!Ji t?b| e wai fSt hbﬁ:’édsarfvoto gppigl S&Q&@bk&in@bﬁ@r@émn ﬂ_r\IniW'&flf&-ion i-ﬁh]f‘a
(oo vocs or SHERIGME AP BRI PR Y A L3 cal”
of as the amount of deflection the spring assumes in response to the
application of a unit force in a particular direction. It is to be
recognized that the deflection of the spacer 54 must be locally measured
at or near the application of the force, because different portions of
the spacer 54 will undergo different deflections, due to the two spring
rates incorporated into the spacer 54. However, in a spacer 54 according
to the present invention, different portions of the spacer 54 will
undergo different deflections, which deflections are unequal to those
which could occur if only one spring rate was present in the spacer 54,

The dual spring rates within the spacer 54 may be provided by having
a spacer 54 with two radii of curvature, a smaller radius of curvature
longitudinally disposed towards one end of the spacer 54 and a larger
radius of curvature longitudinally towards the other end of the spacer
54. Generally, the longitudinal end of the spacer 54 having the larger
radius of curvature will have a greater spring rate, due to the larger
transversely oriented span 56 located at this end of the spacer S4.
Conversely, the end of the spacer 54 having the smaller radius of
curvature will have a lesser spring rate due to the greater
longitudinally oriented span 58 found at this end of the spacer_54 and
connecting this end of the spacer 54 to the opposite end.

Without being bound by any theory, the springs incorporated into the
embodiment of the spacer 54 described herein are based upon the principle
that a linear member, including both rectilinear and relatively short
curi?ﬁinear executions of linear members, may have a very high spring
rate (in compression) :long the le..th of such members. However, the
same members will have uch lesse- .~ring rate in a direction generally
orthogonal the iength of such membe::.

As noted above, it is generall :-asferred that when the spacer 54 is
incorporated into a disposable abs.rpent article 20, the spacer 54 is
longitudinally disposed so that the end having the small radius of
curvature and the greater longitudinal span 58 is oriented towards the

5
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tional features into a di sposabl e absorbent article 20 according to the
present invention. Figure 2 illustrates a di sposabl e absorbent

article 20 _acc [hg to the present invention laid out in e
havi ng no \QPQQ?{S% nduced contraction. The topsheet 22 and )e@%g@égﬁeet
24 generally define the periphery of the disposable absorbent article 20.
The periphery is the outer perineter and greatest extent of the disposable
absorbent article 20. The periphery conprises a front waist margin 32, a
rear waist margin 34, and two | ongitudi nalé si de nargins. The front

wai st margin 32 and rear waist margin 34 are those portions of the
di sposabl e absorbent article 20 mhich when worn, encircle the waist of

hbsor bant  art1 cRE3QRERATH §Bdnb e cenihavs i, THE HARTSrOTIAOEF of Grrvacpre

| ongi t udi nal si ded rthe gimester erlmmmmm ¥nds grhenhad dbwapds bk ereabswrilsent
article 20 peri piWwfiy whl C‘l‘hﬁom%?gtem&ﬂe Fov dtls fan(éamafabwﬁ&ommh tf¢ and
34. The crotch gg%he SPosa bl e ab§ Een&ina;trc e %p i S ﬁg ¢ rt| n_of
the disposap g P N thearFarel o %0 LOPE ARALIET dratsseias 1Pap eﬁ Bﬁt

wai st margl n 32 tht@prcenr S4énbaving the ginml 187 radius of curvature.

It is generally preferred that the spacer 54 selected for
incorporation into the disposable absorbent article 20 be a closed
figure, so that undesired total collapse does not occur or that an
excessively wide spacer 54 is not necessary to prevent undesired total
collapse from occurring. It is to be recognized that a spacer 54 may
form a nearly closed figure.or a figure which has a relatively minor
interruption in its circumference and particularly, an interruption which
closes upon the application of transverse forces and still the spacer 54
be suitable for use with the claimed invention by performing the same
invention, in the same way, to achieve the same result.

The radius of curvature of any particular sector of the spacer 54 is
determined as follows: the center of curvature of any arc is found using
known mathematical means, such as the intersection of the perpendicular
bisectors of two chords. The radius is measured from this center to the
midgoint of the spacer 54 which is radially halfway between the inner and
outer surfaces of the spacer 54. The radius of curvature may change
continuously or remain constant throughout any azimuthal position of the
spacer 54. Of course, it is to be recognized that the spacer 54 may have
at Yeast two centers of curvature. It is to be recognized that a spacer
54 having sharp corners and vertices instead of curvilinear transitions
57 between the transverse and longitudinal spans 56 and 58 oriented in
the laigitudinal and transverse dimensions may be utilized as well.

The spacer 54 described herein has several radii of curvature.-
Typically, some of these radii are oriented concave towards the center of
the spacer 54 and others are oriented convex towards the center of the
spacer 54. The "larger" and “smaller® radii of curvature refer to the

greater and lesser radii of the spacer 54 coincident the longitudinal
axis LL, respectively.
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The larger radius of curvature of the spacer 54 is preferably
greater than or equal to about 3.6 centimeters (1.4 inches), for the
embodiment described herein. The smaller radius of curvature of the
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and which, when worn, is typically between the |egs of the wearer.
T The core 26 of the di sposabl e absorbent article 20 does not extend

into the front waist margin 32 or rear waist margin 34, so §¢?¢US§§@5TH
t opsheet ¥WOA¥WPSbAcksheet 24 may be joined and sealed to each other in

17

spacer 54 is preferably less than or equal to about 1.5 centimeters (0.6
inches) for the embodiment described herein. The radii of curvature may
vary about + 20 percent from those described herein, and still be
suitable for the embodiment described herein. Generally, as the wearer
becomes heavier, a spacer 54 having a stiffer transverse span 56 and
hence a greater transverse spring rate is preferred, so that more
resistance to transverse deflection is provided.

A spacer 54 having the aforementioned radii of curvature and made of
the high internal phase emulsion foam described below, may have a
constant Z-direction thickness of about 0.64 centimeters to about 1.9
centimeters (0.25 to 0.75 inches) and 1is preferably about 1.27
centimeters (0.5 inches) in the Z-direction for the embodiment described
herein. Generally, as the spacer 54 becomes thicker in the Z-direction,
isolation performance improves, at the expense of comfort.

The disclosed spacer 54 may be used alone, or stacked in conjunction
with any other desired spacer, to provide a minimum Z-direction free
space of at least about 0.64 centimeters (0.25 inches) between the lower
layer 26L and the upper layer 26U of the core 26, taking into account any
sagging or festooning of the upper layer 26U and any intrusion of loose
fibers from the core 26 into this space. It is important this minimum
spdce between the upper and lower layers 26U and 26L is maintained under
the loading of the wearer‘s weight while the wearer is sitting. The
spacer 54 may be wrapped with a nonwoven fabric to reduce breakage or

cracking of the spacer 54 and improve adhesive joining to other
components.
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The spacer 54 may be made of any material rigid enough to support
the weight of the wearer and retain the aforementioned minimum clearance
between the upper layer 26U and the lower layer 26L, but yet not provide
enough resistance to compression to allow significant red marking of the
skin to occur. A spacer 54 having approximately 10 percent compression
under a Z-direction compressive pressure of about 1,400 kilograms per
square meter (2 pounds per square inch) and which exhibits at least a 90
percent recovery has been found to work well,

The spacer 54 may be made of any foam type material, with open cell -
foams being preferred over closed cell foams. This preference is because
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this area or may be joined and seal ed to each other in other areas.
Preferably, the front and rear wai st margins 32 and 34 |ongitudinally

extend ab ercent of the |ongitudinal dinmension of poEudespezabl e
absor bent Qﬁb@?@ Z7g

absorbent article 20 is worn. The longitudinal axes LL of the spacer 54

fromthe edge of the disposable absorbent article 20
towards the transverse axis of the disposabl e absorbent article 20.
used herein, the "longitudinal" dinension, direction or axis of the
di sposabl e absorbent article 20 is that dlnen5|on direction or axis LL

which is aligned front to back with resped® to the wearer as the disposable

and the disposable absorbent article 20 are preferably coincident

when the ' spacgien &4} foins GRRRLN ARBHze threldS oflaPRARMCRRROIRAN!

article 20.

di sposabl e abs&?ﬁ@ﬁﬂ“aﬁ¥tlcle 20 is orthogonal t he

direction and
is worn. The
20 into front
the respective
I s orthogonal
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commonly assigned patent application Serial No. 07/743, 947F 1ssue Batch
No. U40, filed August 12, 1991 in the names of DesMarais et al., which
patent application is incorporated herein by reference for the purpose of
illustrating one suitable material for constructing a spacer 54 according
to the present invention.

High internal phase emulsion foam absorbent material spacers 54
provide the advantages of high compressive resistance and breathability
to reduce red marking. Furthermore, high internal phase emulsion foam
absorbent materials are very absorbent, adding to the total capacity of
the disposable absorbent article 20 and minimizing urine leakage.

However, high internal phase emulsion foam materials have certain
disadvantages when used to construct the spacer S4. For example, certain
of these materials may not readily bend along the major axis, making it
difficult for the disposable absorbent article 20 to conform to the shape
of the buttocks of the wearer. Further, these materials may be hard to
machine or otherwise provide in the desired configuration and can be
difficult to adhere to other components of the disposable absorbent
article 20.

A rubber spacer 54 may also be utilized. If rubber spacer 54 is
selected, suitable cross linked natural foam rubber sold by the Fulflex
Company of Bristol, Rhode Island, under the designation XNRF has been
found Suitable.

A rubber spacer 54 provides the advantage of being very flexible
along the longitudinal axis LL of the spacer 54. However, a rubber
spacer 54 has the disadvantages of being neither breathable nor
absorbent, and is often too compressible.

1f desired, cross-linked polyethylene foams may be utilized for the
spacer 54. Suitable foams are sold by the Voltek Company, a division of
These foams provide
the advantages of being inexpensive and easy to moid or otherwise machine
(*Equivalent to US-A-5149720, published 22 September 1992.)
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-both the |ongitudinal and transverse directions, and does not lie within
the plane of the disposable absorbent article 20 or wthin the plane of

the spacer 54. The enbodi nent described herein is suit 2!
wear er weiygbion@sizbout 7.3 kilograms to about 12.2 kil ogr arf]’s&?bgs’{/ggzb

~pounds) and having ischia bones spaced about 3.0 centineters to about 7.6
centineters (1.2 to 3.0 inches) apart. It will be understood that if the
spacer 54 and disposabl e absorbent article 20 are intended for use with
smal ler or larger sized wearers, includinddadults, the disposable.
absorbent article 20 and spacer 54 will have to be scal ed accordingly.
One nonlimting exanple of spacer 54 sized to fit the aforenentioned

‘ . L R Ry ! f
Lot 3.3 o andt e BEIRT RN AR, OGRS EndsR fodf FrAEEEM Alkahyn-
| ongi t udi nal di rk@A%s orffof nethodieing. cbreathableyt andi greerispetadten (Bewat otes. 6

incompressible.

It will be apparent to one skilled in the art that several other
materials are suitable for making the spacer 54 according to the present
invention. For example, fast acting fluid stable aggregates as disclosed
in commonly assigned U.S. patent application 07/705,451f Issue Batch No.
T39, filed May 24, 1991 in the names of Roe et al., or twisted,
chemically stiffened cellulosic fibers as disclosed in commonly assigned
10 U.S. Patent 4,898,642 issued February 6, 1990 to Moore et al., are
feasible, which patent application and patent are incorporated herein by
reference for the purpose of disclosing alternative materials suitable
for constructing spacer 54 according to the present invention.
Prophetically, the spacer 54 according to the present invention may be

made of the aforementioned Fibersorb brand material sold by the Atlantic
Richfield Company.

15

Prophetically, there are several feasible ways to incorporate dual
spring rates into the spacer 5¢, in addition to those noted above. For
example, a spacer 54 which is symmetric about both its longitudinal and
transverse axes LL and TT may be utilized but have different spring rates
due+to different radial thicknesses at different portions of the spacer
S4, which thicknesses changes the function of the longitudinal position
of the spacer 54. Alternatively, a spacer 54 symmetric about both the
longitudinal and transverse axes LL and TT may have dual spring rates by
having different thicknesses in the Z-direction. For example, the spacer
54 may monotonically taper in Z-direction thickness as a function of
position along the longitudinal axis LL.

Similarly, a spacer 54 symmetric about both the longitudinal and .
transverse axes LL and TT may be made of bicomponent materials, utilizing
stiffer materials or reinforcing members in that portion of the spacer 54
desired to have the greater transverse spring rate.

Yet another manner in which the dual spring rates may be
incorporated into the spacer 54 is to provide different degrees of
attachment of ghe spacer 54 to the other components, such as the topsheet
22, backsheet 24, or core 26 along various longitudinal positions of the

(*Equivalent to WO-91-15362, published on 17 October 1991.)
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8 I nches) and a transverse opening of about 1.9 centineters (0.75
inches). Such a spacer 54 may al so have an overall transverse dimension at
t he perlneter of t?e end of the spacer 54 intended for dispggp

rds
the front gin 32 of the disposabl e absorbent artic? 15@BFEQE%
4.9 centlneters (1.93 inches) and an overall transverse di nension at the
perineter of the end of the spacer 54 intended to be oriented towards the
rear waist margin 34 of about 9.53 cq timeters (3.75 inches).
Thi s spacer 54 may have a radial thickness®fanging fromabout 1.14

centinmeters (0.45 inches) at the smaller end of the spacer 54 to a radial
t hi ckness

spacer 54. For example, the portion of the spacer disposed towards the
rear waist margin 34 may be firmly affixed to another component, such as
the core 26 which provides transverse rigidity. The portion of the
spacer 54 disposed towards the front waist margin 32 may be disconnected
from or hingedly connected to the other components, allowing the front
portion of the spacer to transversely articulate with very large
deflection in response to a unit force. Such a spacer 54 need not be a
closed figure, but may merely have one or more longitudinal spans S8.

In yet another embodiment, the spacer 54 may be bifurcated along the
longitudinal axis LL. The end of the spacer 54 disposed towards the
front waist margin 32 has a transverse span 56 on each side of the
longitudinal axis LL, which transverse span 56 does not touch the
symmetrically opposite transverse span 56 on the other side of the
longitudinal axis LL. Similarly, the end of the spacer 5S4 disposed
towards the rear waist margin 34 has a transverse span 56 on each side of
the longitudinal axis LL, but which does not touch the symmetrically
opposite transverse span 56 on the opposite side of the longitudinal axis
LL.

The discontinuity between the transverse spans 56 oriented towards
the rear waist margin 34 {s smaller than (having a lesser transverse
dimension) than the discontinuity between the transverse spans 56
oriented towards the front waist margin 32. This difference in
discontinuities allows for greater transverse deflection in response to
unit force (and hence lesser spring rate) of the end of the spacer 54
disposed towards the front waist margin 32 than the end of the spacer 54
disposed towards the rear waist margin 34. This difference in transverse
deflection {(and hence spring rates) occurs because once the lesser
transverse discontinuity between the transverse spans 56 oriented towards
the rear waist margin 34 is taken up by the deflection of each transverse
span 56 towards the other, this end of the spacer 54 becomes very rigid
and approximates a closed figure.

Conversely, the transverse spans 56 oriented towards the front waist
margin 32 have not yet deflected sufficiently to take up the entire
transverse discontinuity between the opposing transverse spans 56, and
deflection may continue in response to the same unit force. Thus, a
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_of about 2.8 centineters (1.1 inches) at the |larger end of the spacer 54.
,A di sposabl e absorbent article 20 sized to fit the aforenentioned range of

‘wearers may be nmade having a topsheet 22 with a |ongitudin iRepken of
about 43. SWOAHISHE ers (17.25 inches) and a backsheet 24 hgi\,/lcﬁ}é"%

1 ongi tudi nal di nension of about 46.4 centineters (18.25 inches). As
illustrated in Figure 3, the difference in |ongitudinal dinension between

t he topsheet 22 and the backsheet 24 foreshgrtens the topsheet 22 relative
to the backsheet 24 creating a void space 52 therebetween, even when a core
26 is interposed between the topsheet 22 and the backsheet 24. The topsheet
22 and backsheet 24 according to the present invention have a transverse

di rensi on, at thdiffieodnch,inofprabpuatesSbédwemmntheneidere tHe. YmcencMess) reahtzeabout

21. 3 centineters ye8yde iRENEEIon’ SSREE lehd WeYthe spacer §0rEéREBNoRardt thPCrear
di sposabl e absorbent artic

lLe 20, may be .assenbl e in any variety. o
configurations weBlIStPASA Pg ’6n@"§{‘i‘f’f‘éé feﬁ“c‘ﬁéddé? t".esm‘lbg%ft@r‘f"g{‘i force after
confi gurations artbatdesdr obhethei nparermbhlhasabesngheamsierselyPaleflected, Baerin

i ssued January g¢lépancel975 to Buell, and the aforementioned conmonly
assigned U.S. Patent 9, 80 whi ch

: 4,9 %iSl{Ied rch 20 1Qggto iz et al.,
patents are incor por P ¥Fthape; ﬁ"bﬂj FORLIVENCL SPETET RE 356PTSJRE to the present
invention may have three or more different spring rates rather than only
two spring rates as discussed above. The advantage of incorporating
three or more spring rates into the spacer 54 is the portion 57 of the
spacer 54 longitudinally intermediate the transverse and longitudinal
spans 56 and 58 discussed above and having a spring rate which is between
the spring rates of the transverse and longitudinal spans 56 and 58
discussed above provides for transition between such transverse and

longitudinal spans 56 and S8 and for controlled transverse collapse of
the spacer 54.

10

15

The spacer 54 may be modified to accommodate the curvature of the
buttocks of the wearer. For example, the spacer 54 may be transversely
slit or otherwise provided with transversely oriented score lines on the
tension side of the neutral axis of the spacer 54. The tension :1:e of
the spacer S4 {s dictated by the curvature of the spacer 54 ar.und the
buttocks of the wearer and is the side of the spacer 54 facing the
backsheet 24. This arrangement allows the spacer S4 to curve : ng its
longitudinal dimension and to more readily and accurately conform to the
buttocks of the wearer. This arrangement may also make the disposable
absorbent article 20 easier to fold for packaging and shipment.

0f course, it will be apparent to one skilled in the art that
several of the aforementioned means for providing dual spring rates may
be combined into a spacer 54 having multiple radii of curvature, muitiple
radial thicknesses, multiple Z-direction dimensions, bicomponent
materials, and multiple -~rientations of longitudinally and transversely
oriented spans 56 and ! 1ind discontinuities. Similarly, such means for

_providing dual spring ri 2s may be utilized with a spacer 54 which is not
symmetric about its transverse axis TT. It will be apparent that several
other modifications and variants may be made by one skilled in the. art.
A1l are within the scope and intent of the appended claims.

20
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of disclosing well known and preferred di sposabl e absorbent article 20
configurations. In an even nore preferred enbodi nent the configuration

of the di spgpedphgrabsorbent article 20 conforns to the teaclporgssmiosers.
Patent Application Serial No. 07/715,152*fi bed June 13, 1991 in the nane
of Buell et al.cLams: Exam ning the conponents of the di sposabl e absorbent

coextensive | (*Eagiefon: T W 9878 Ehosetid RGNS, Biluc i Sk Ga el Y
9 being symmetric about a longitu 1na1 axis and comprising two springs
having a resistance to deflection in a direction generally
orthogonal to said longitudinal axis, each said spring having a
5 spring rate in_said direction which is unequal to the spring rate of
said other spring.

2. A spacer for use in a disposable absorbent article, said spacer
having a longitudinal axis and being symmetric thereabout, said
10 spacer comprising:
two radii of curvature defining generally copianar arcs and a
generally closed figure, cne said radius of curvature Geing
greater than the other said radius of curvature.

15 3. A spacer according to Claims 1 and 2 characterized in that the shape
' of said spacer comprises a generally closed figure.

4. A spacer according to Claims 1, 2 and 3 having different radial
thicknesses, Z-direction thicknesses, or transverse discontinuities,
20 and

preferably further comprising transversely oriented slits.

5. A disposable absorbent article having a front waist margin, a rear
waist margin, and a longitudinal axis, said disposable absorbent
25 article comprising:
a liquid impervious backsheet;
a liquid pervious topsheet at least partially peripherally joined to
said backsheet to form a void space intermediate said topsheet
"and said backsheet for receiving fecal material, said topsheet
30 —~ having an aperture for communicating fecal material to the void
space;
an absorpent core intermediate said topsheet and said backsheet; and

Rep! raced
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and at |l east partially peripherally joined together as noted above. As
used herein the term"join' refers to the condition where a first nenber or

conmponent % é& %ed or connected to a second nmember or conp@TRUS93/es2ther
directly, or indirectly where the first Hember or conponent is affixed or
connected to an internedi ate nenber or conponent which in turn is affixed

or connected to the asgare# wﬂae«:o Q{ IGQﬂPQﬁT@BF sath’.@pﬁﬁS@Clsa1cﬁbé&9hé%€t%en
the first nmenber or conpon nt he se corbe]

c nt
intended to remain for tAY I'i°1r§ o‘r"‘ ¢ hPaSPSp os%%l%e"%aqf‘)r'bge)yﬁgﬂg lf°§t otfid
The topsheet 22 and bacKopgigudinal nwsbeanﬂmrﬁ@tftb';ﬁdar\vtheah@ viePIertUIthomldl n
the art, such as adRigsderecomPitdnhgtwoOkpriR@at eadeapiing. havify Rabififesdndr | Y

preferred thod of j oi th dsopsheet ba 2 ng
hot - mel t agﬁeswe such ggpg\ F%Ct u?ed %i‘feeactq(‘jtm %ﬁé}‘iﬂ %r*ﬁg&?ﬂ said
Col unbus, Chio and mar képwta@n@brwmyss@zsprdng rqrﬂazﬁsd é@h@gﬁxﬁéiédm whist
the H B. Fuller Comaagin n&fing J gredter!sprifd Ma6sahin said Rprihg oriented

particularly preferred etrga)gr%lsrrsea% frgﬂ 8sie Jr%{“ ng i s acconplished by

10 6. A disposable absorbent article having a front waist margin, a rear
waist margin, and a longitudinal axis, said disposabie absorbent
article comprising:

a liquid impervious backsheet;
a liquid pervious topsheet at least partially peripherailly joined to

15 said backsheet to form a void space intermediate said topsheet

and said backsheet for receiving fecal material, said topsheet
having an aperture for communicating fecal material to the void

space;
an absorbent core intermediate said topsheet and said backsheet; and
20 a spacer joined to one of said topsheet, said backsheet and said

core, said spacer being generally symmetric about said
longitudinal axis and registered with said aperture, the shape
of said spacer defining two transverse spans, a larger
. transverse span and a smaller transverse span, said spacer
25 being oriented so that said larger transverse span is disposed
towards said rear waist margin and said smaller transverse span
is disposed towards said front waist margin.

7. A disposabie absorbent article according to Claims 5 and 6

ko] characterized in that said core corrrprises an upper layer joined to
said topsheet and a lower layer joined to said backsheet, and said

spacer is joined to one of said upper layer and said lower layer in

i o



l-ongi tudi nal |y oriented adhesi ve bands. As used herein the "core "
refers to any conponent of the disposable absorbent article 20 used for
absor bi ng W@i937281a2 ni ng body exudates. The,, absorbent core PETHESIH ¥
opposed major faces and may, if desired, be encased by one or nore |ayers
of tissue (not shown), or may be coated wth a release agent to reduce
friction agai nst the dispaditionat éntemhediate saidlThppen dayer laay exz;id | fowpr clagert,,

i mproves the tensil gy strength of the absorbent core 26 and reduces its
tendency to split or when wetted. The tissue |ayer. may further

i nprove transverse WE%RTW Y 5814 [BRETs! 2yRE andnadd JoweH 33@?’5’1‘1"?’ HutRacs id8Feed
l'i quids throughout the Betseembentat Cieast 266 cerfhhxe@srevhb:a)said lspadengi saurtasi &
wei ght of approxi nat el Yp t unds per 3,000
square feet) and an air %g?%gﬁ ﬁ%f’/ %?b@éﬁir"gﬁ.‘?}g?'(érj’& gg cubic neters per
m nute per square neter (100 cubic feet per mnute per square foot) and a
differential pressukedidpoiabliai labsarbendr art aflewateardil Stoi ridhimof 5wl eand hhs
been found to vork ddrbcterfidseiiRalthie! Yasa slaecagopﬁhes%ﬁe& 4 "R¥onS G agtrs

al so wrap around the core e absor rom
a variety of commonfdPsisdas offear; a{]“gb%’ucﬁ“’é%e lS’t‘b‘d \Kgéé'pm
typically r&8 erred stabde aggregates, and

preferably said spacer comprises high internal phase emulsion foam.

8. A disposable absorbent article according to Claims 5, 6, 7 and 8
characterized in that said topsheet is elastically extensible.

15
10. A disposabie absorbent article according to Claims 5, 6, 7 and 8
characterized in that said spacer further comprises transversely
oriented slits.
20

Sheet Has Been Replaced

BT

TR 0 R A



felt. |If desired, the absorbent core 26 may further contain absorbent

10 gelling maiterials as is comonly used in the art. In particular,
the absorb ) 6 may be nmade in accordance with the teachings_of
commmonl y 2@99&2";5372U. S.” Patent 4,610,678 issued SeptenteT/U593/05%36
to Weisman et al., which patent is incorporated herein by reference for the

1/2

36

as Been Replaced
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pur pose of showi ng how to nmake an absorbent core 26 suitable for use with
the present invention. Absorbent gelling materials nade 1in accordance
with conn%xyﬁg@ggned U S. Patent Re. 32,649 issued April pCI/USBB2TD
‘Brandt et ; been found suitable for use in a di sposabl e absor bent
carticle 20 according to the present invention. If desired, in a
particularly preferred enbodi nent the |ower |ayer 26L of the absorbent core
26 may have discrete storage and acquigypion zones. The storage zone has a
hi gher average density and hi gher average basis weight than the acquisition
zone, so that the acquisition zone may effectively and efficiently
acquire rapidly discharged liquids and transport the sane to the
storage zone for long termcontai nnent. Such a | ower |ayer 26L may be made
in accordance with the teachings of comonly assigned U S. Patent 4,834,735
i ssued May 30, 1989 to Alemany et al., which patent is incorporated herein
by reference for th ur pose of showi ng how to nake a particularly
preferred | ower | ayer L of the core 26. One suitable core 26

material is a fi? ous \absorbent gelling material such as is sold under
t he tradenane Fi bef"§t the Atl anti -¢8i—e€| d Conpany of Los Angel es,
Cal i f orni a. i |

= = B/ TS NN N o )
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As illustrated in Figure 4,

t he absor bent

core 26 may conprise ef"’

separate |ayers, an upper |ayer 26U which is joined to the ir" of 37(
the topsheet 22 a | over | egrep INTBLEAWALERDPERTY PRSiANEd ‘AN tZ@ N5 7si 08 __of
backsheet 24. The absorbent core 26 has | ong |‘tJ ‘ and

t he

transver se WNTRRNATIONALFEARBICATIGN PERISSHER iNDEBJHEFATENE CP@ﬁé‘h‘bTéNZBEaﬁWPCﬁhe

backshe t(SlgﬂtematlﬂePJtMssldcﬁMnes 26L off The, 3Rnak %E‘Fubf?& ioff Narghes 7Y D€ ﬁf@ﬂﬁzéﬁz'
a varietly of sizes and shapes, such as,rectangul ar ourglass. The upper
| ayer 28U 06 Wiid/l8ore 26 generally m‘:t%‘h )tnhea:srha!pwmibn Mce 1361;¢emmr9l93' (@312.93)
42 of the-tepsheet—22—O&—eourse—a staghe—tayer—eore—26—as—+s—wet
known i1 (ilhﬁteﬂ{tkmm}{hé)ﬁn MHblrl zedpcr/us93/05273 N4 ARRE! REEM T' BYVRS et aIaYﬁ?I Prokd W @Rtie
26L .of tihe core 26 mm he- sively Oi N@dmpdn© 5296 B@ing GOPS heRk. CintdnANOH
backshedt® lzq-,muoqabglwég{q tvel y, 4 dyyne 1993 (04.06.93) 45202 (US). l
(30) Priority data: (81) Designated States: AU, BB, BG. BR. BY. CA. CZ. F1. HU.
07/898,047 12 June 1992 (12.06.92) us JP, KP, KR, KZ, LK. MG. MN, MW. NO. NZ, PL. RO.

(71) Applicant: THE PROCTER & GAMBLE COMPANY
[US/US]; One Procter & Gambie Plaza, Cincinnati, OH
45202 (US).

(72) Inventors: ALLEN, Patrick. Jay ; B667 Arcturus Drive,
Cincinnati, OH 45249 (US). SIMS, Bret. Alan ; 451 E.
Boardwalk Drive, Apt. 1118, F1. Collins, CO 80525 (US).

RU, SD. SK. UA, VN. European patent (AT. BE. CH.
DE, DK. ES, FR, GB. GR, IE, IT. LU, MC, NL. PT,
SE), OAPI patent (BF. BJ. CF, CG, CL. CM. GA, GN.
ML, MR, NE, SN, TD. TG).

Published
With international search report.
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(54) Title: SPACERS FOR USE IN HYGIENIC ABSORBENT ARTICLES AND DISPOSABLE ABSORBENT ARTICLES

HAVING SUCH SPACER

20

~(57) Abstract

SOSN8
111 D NN N NN\ IR

AR NTAR

A spacer for use in a disposable absorbent article. The spacer is symmetric about a longitudinal axis and has two trans-
versely oriented springs_generally orthogonal to the longitudinal axis. The transversely oriented springs have different spring
rates. so that transverse compression caused by the wearer’s thighs may be readily accommodated, yet the spacer remains open to
receive fecal material. The spacer may be advantageously used in a disposable absorbent article having a void space between the
topsheet and the core, and maintain this void space under the weight of the wearer.
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fus4-7 1i05
jomed thereto by any attachment neans well known in the art.
Particularly preferred attachment neans are - adhesive spirals and
i | ongi tudinal .and transverse bands of adhesive/ Particularly preferred :
- types of ‘adhésivggﬂgzﬁn manyfactured by Ceptury Adhesives, . Inc.. ,of :
Col uvfbus, Chi.o as- Cent ury 5227, HL- 1258 Adhesiye sold by the H B.. Ful lgr *
Conmpé&ny of St.- Paul ;*M nnesot® and XPO- 9- 035 aghesi ve manuf actyred by the ;
M nnesota M ni ng-anhd Manufacturing Conpany of St. Paul, M nnesota.’ B
Prefgrably, the |owe |ayer 26L-of the core 26 extends the entin? %
| ongi t udi nal di nensi on of .the di.sposabl e absorbent article 20 B&{teen the !
front waist margin 32 and the rear wai gt-nmargin 34, but does not intrude

'nto elt p%rceg'gefofrrg% 1'Vr\<alh§1§1grﬁrcglags§r%eg grtﬁcrlggranvaa'(ﬁgpﬁerEnaég‘sdé'rber-\r@e
articles having such spacer e

EPLACEMENT SHEET

i
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FIELD OF THE INVENTION
The present invention relates to a spacer for use in disposable
absorbent articles, particularly to spacers for wuse

in disposable
absorbent articles which isolate fecal material from the wearer, and more

particularly to spacers for use in disposable absorbent articles having a
void space for receiving the fecal material, wherein the void space is

maintained by such a spacer. The present invention also relates to
disposable absorbent articles having such spacers,

BACKGROUND OF THE TNVENTION

Disposable absorbent articles are well known in the art.
absorbent articles are used to

Disposable
absorb and retain urine and fecal
material. A particularly desired feature of disposable absorbent
articles is the capability to minimize the task of cleaning of fecal
material which 1is present on the wearer’s skin after the

disposable absorbent article is removed from the wearer.
achieve this end,

soiled

In order to
and to minimize epidermal contact and the associated
irritation caused by the fecal material, attempts have been made to

confine the fecal material to limited portions of the disposable
absorbent article. '

. Selected teachings in the art disclose a cavity or cutout in the
absorbent core to receive the fecal material. The fecal material passes
through the topsheet and is received by the material removed from or
otherwise displaced from the absorbent «core (such as through
compression). However, these references suffer from the drawback that a

cavity in the core or a removal of material from the core decreases its
absorbent capacity.

core.

The cavity is limited in volume by the size of the
Furthermore, the cavity may not remain registered with the anal



ion 42
¢ | ower
br - and
her

upper layer 26U of the core 26 need only be presenREPh AR, X5
of the di sposabl e absorbent article 20. ¥

| ayer 26L of 1hl@heom= B2k Reglacst i ent ed towards the jugper core 26 |
-t he underside “t 22.  The other oppoded f48elWlf 1996e

| ayer 26L of tﬂ“ oriented Jowards thefbacksheet 24, apd
preferably is ontacting relationship therew §h. Mre preferably, the
| ower | ayer 26L of the absorbent core 26 is adhestvety—feihed—iot
backsheet 24. The upper |ayer 26U of the core 26 insulates the wearer
Lrlom t hﬁhqdeﬁm@sstm\xhaea ?ﬁ@&drﬁ@eﬁhﬁﬁwﬁﬁt&tm =Y f@mrzﬁeﬁa,ﬂz’m%ﬁ@ed o

el ow, Cc 0 n e wear IS, gittin i.lLe. weari osabl e
absor bentj‘mﬁr?'i glﬁgé as) Sﬁ%kr“f‘h}lf'rg‘géorﬁﬁf% 4ug?)€'¢balsa§/§esr“e56%g8% hlt(-:;’}'lefgggr e 26
shoul d bt fresdnt U.8. aPatleetist,88RelITeds syndr Hap 3042 1889 ttee Klaspaaabl &,

absor bent Il an ri 4 GH Y, t, 0 resent between the rear
wai st ban%“%é%dﬁpﬁéﬁgﬁkfgﬁ&g &%&H+$I%é %@? H@gégggfy§fhat t he upper | ayer
26U of the cOre adempt spemigvimilenthtidaskodft cpeaniingnoficfest! tadediad pbabl e
absorbent ypArdyiifl §£20ne PRCHEF L M HofId LA GHDQPACENN e QPLRshRnas
sufficient absorptive capacity wthout requiring an uaper Iayer 6U of the
core 26 absorbent ‘article to recéive the fecal material and e

isolate it from
the skin of the wearer. Typically, the void space is intermediate the

topsheet which contacts the skin of the wearer and the absorbent core
which absorbs fluid excretions, such as urine.

In this arrangement, the
topsheet may have an aperture or other passageway which communicates the
fecal material into the void space.

Many of these references also disclose various arrangements for
providing elastic extensibility to the topsheet relative to the aperture
therethrough and the absorbent core. However, these references suffer
from the drawback that the void space for receiving fecal material
typically does not remain open when the wearer is in a sitting position
or after the first loading has occurred. Examples of such teachings
include U.S. Patent 4,662,877 issued May 5, 1987 to Williams, commonly
assigned U.S. Patent 4,892,536 issued January 8, 1890 to Desmarajs et
al.; and commonly assigned U.S. Patent 4,990,147 issued February 5, 1991
to Freeland.

To overcome this problem, other references teach adding a spacer to
the disposable absorbent articie. The spacer may be transversely
oriented, generally horse-shoe shaped, or may comprise longitudinally
oriented parallel or divergent members.

However, these references suffer from the drawback that the spacer
is not disposed in a void space, or if so disposed, is constructed such
that transverse compression caused by the wearer’s thighs may close the
spacer, preventing fecal material from passing through the aperture in
the topsheet to the void space. Instead, the fecal material remains on
the topsheet and in contact with the skin of the wearer.

Examp]es_-pf such references include Eurdpeén Patent Application
0,355,740 A2 phb]ished February 28, 1890 in the name of Enloe, UK Patent
Application GB2,074,875 A published November 11, 1981 in the name of
tdwards, French Patent Application 2,561,078 published September 20, 1985



in the front

pELLToNA0-of—the—di sposabl e abso 1 Ie
“Preferably, th MEM& f{ t he upper Iayzmgﬂ a ‘ES*Wer Iayer
26L (those facks| not éftached tq the topsheet 2 eet
_ respectively) prg e@b gnd do not intru d space 52
I ntrusi on of S |can g gntlity ofd 1 oose fibers |nto the voi d
12 space 52 fromthe—eore—26 qould interrupt (if not block) the transport
of

in the name of Lefebvre, U.S. Patent 4,382,443 {ssued May 10, 1983 to
Shafer et al., and U.S. Patent 4,560,380 issued December 24, 1985 to
Tharel.

A need exists in the art for a spacer which can be incorporated into
a disposable absorbent article and particularly into a

disposable
absorbent article having a void space.

Furthermore, a need exists for a
spacer which can accommodate the natural transverse compression caused by
the wearer’s thighs. Yet further,

such a spacer and the disposable
absorbent article used therewith,

should not become misregistered with
the anal opening nor unduly restrict the target area for receipt of fecal
material while the spacer and disposable absorbent article are worn.
Accordingly, it is an object of this invention to provide a spacer
which is adaptable to a wide variety of disposable absorbent articles and
particularly disposable absorbent articles having a void space, which can
accommodate the transverse pressure imposed by the wearer’s thighs, can
remain properly registered during use, and which does not unduly restrict

the target area for the receipt of fecal material while the disposable
absorbent article is worn.

S RY OF VENTIO

» The invention comprises a spacer for use in a diSposab]e absorbent
article. The spacer is symmetric about a longitudinal axis and comprises
two transversely oriented springs. The springs are oriented generally
orthogonal to the longitudinal axis. Each spring has a spring rate which
is unequal to the spring rate of the other spring. The spacer may
comprise a generally closed figure defining two radii of curvature, one
radius- of curvature being greater than the other radius of curvature.
Alternatively, the spacer may be thought of as comprising longitudinal
and transverse spans. The transverse spans are unequal

, with the greater
transverse spring at one end of the spacer.

The spacer may be incorporated into a disposable absorbent article
comprising a liquid impervious backsheet,

a liquid pervious topsheet
having an aperture therethrough and at

least partially peripherally
joined to the backsheet to form a void space for receiving fecal material

through the aperture. An absorbent core is also disposed between the



fecal material in the Iongitudinal di rection, and &ﬁg EL ggpt on of
such fecal navgggﬁg}ggg skin of the wearer. to

Figure 2, the ! Sts to any liquid pervioys faC|ng of th
-di sposabl e abs 20 whi ch contacts thefskin QflﬂhﬁWﬁearer whi | e
t he disposable cIe 20 i s*worn and prevents substantip
contact of the core 26 mnth the skin of the wearer{ The topsheet 22 } s

preferably conpliant tactilely pleasant and non- ttating-to-the iskin of
t he wear ey

she 22 |S. tre b OphI|IC to
nor e readlqpmf"ransp L%oé ekéthggat es % féﬁace C)r;eh gg'f&&g %A tg‘w t%\belsént
t opsheet Pveshijorhe \mawfnad:tm @dthigrothentapshaet, shehbagkspertousrf teersore

aper t ur ed, a'segaeta‘ﬂehnsuhn%w%eﬁtw@r& (feiataa/\f%ef WBFd Spake CAENIQN the
fibers), tic

synt bers l'yester or ypropyl ene |bers or a
combi nat i Sﬁp%ﬁblﬁébs‘?@#@bdfﬁ 16" AS pRrdt cul arI y preferred topsheet 22

conpri ses pol ypropyl ene fibers haV|ng a denler of about 2.2 and a | ength of

about 15.9 mllinmeters (0.4 S22 may be manuf actured
according to a nunber of t¥ nonwoven, spunbonded,

carded, etc. While the Specification conc]udes wlth c]aims particularly pointing
out and distinctly claiming the present invention, it is believed the
same will be better understood from the following description taken in

conjunction with the associated drawings in which like reference numerals
represent the same component and:

Figure 1 is a top plan view of a spacer according to the present

invention;

Figure 2 is a top plan view of a disposable absorbent article shown
partially in cutaway and incorporating the spacer of Figure 1
and an absorbent core in phantom;

Figure 3 is a vertical sectional view taken along line 3-3 of
Figure 2; and

Figure 4 is a vertical sectional view of a disposable absorbent
article having an upper core layer and a lower core layer.

DETA DESCRIPTION OF THE INVENTION )

Referring to Figure 1, a "spacer” refers to a component of a
disposable absorbent article 20 which separates two other components of
the disposable absorbent article 20 to provide a desired clearance
between such components. The spacer 54 may, although not necessarily,
form a generally closed figure. The spacer 54 has a finite thickness and
is symmetric about a longitudinal axis LL. The spacer 54 is provided
with dual stiffnesses, representing spring rates oriented in a transverse
direction generally orthogonal the longitudinal axis LL and lying within
the plane of the spacer 54. More particularly, the spacer 54 has dual
spring rates, or two different deflections in response to unit forces
transversely applied to the perimeter of the spacer 54 in a transverse
direction oriented towards the longitudinal axis LL. .



A particularly preferred topsheet 22 is carded and thgmis
has a wei ght of about 18 to about 25 granms per squar
dry tensile strength of about 400 grans per centinete
. machine direction and a mnimumwet tensile strength

55
grams per square centinmeter taken .in the cross ecftijon
A suitable topsheet 22 is nmarketed by VEratec I nc., -

I nternational Paper Conpany of Wl pole, Massachus under the
desi gnati on P-8. Preferably, the topsheet 22 has an el asti 48

e Te e W grr IR EREe et Blthesa T ERorE b (RS, BeFl

et al.

e wearer, tﬂePpl ng
t 0 mai nt aijarmentegiostr abouwn tod tode abe?r twearen s win eth cohtecahabodypenidates . The

0 issued Jul

el astic p"’m@'dwgg@aﬁw a'%?or‘b@ﬁ?%@‘i@itee@o a??%ﬂ'eﬂ@e& Qot be Ju?@ﬁ‘abﬁlgﬁtg
comonl y assi 12 reeland

wiii et e lb%?tver?t“d §°t nka@n%ﬁat % Wéree‘vlnseayr?%@é%r(@éwo(yshtﬁertpanpose
of showi NGolPdrents may be recycled or composted).

A preferred disposable absorbent article 20 according to the present
invention comprises a diaper to be worn by an infant. The disposable
absorbent article 20 comprises a liquid pervious topsheet 22, a liquid
impervious backsheet 24, and an absorbent core 26 intermediate the
topsheet 22 and the backsheet 24. The topsheet 22 and the backsheet 24
are at least partially peripherally joined to ensure the core 26 is held
in the desired position. As further described in reference to Figure 4,
the core 26 may comprise two layers, an upper layer 26U juxtaposed with
the topsheet 22 and a lower layer 26L juxtaposed with the backsheet 24.

As illustrated in Figure 3, the disposable absorbent article 20
according to the present invention may further comprise a spacer 54
according to the present invention and disposed between the underside of
the topsheet 22 and the backsheet 24 and preferably disposed between the
underside of the topsheet 22 and the lower layer 26L of the core 26.
More preferably, as illustrated in Figure &, the spacer 54 is disposed
betyeen the underside of the upper layer 26U of the core 26 and the lower
Tayer 26L of the core 26.

As illustrated in Figure 2, a disposable absorbent article 20
according to the present invention may further comprise elastic leg cuffs
and/or barrier leg cuffs to prevent leakage of body exudates through the
leg openings of the disposable absorbent article 20 while it is worn. A
disposable absorbent article 20 according to the present invention

preferably further comprises an elastic waist band to provide for
improved fit about the waist of the wearer.

article 20 according to the present

A disposable absorbent
invention may further comprise
adhesive tape fasteners 36 juxtaposed with the rear portion 42 and a
fastening surface juxtaposed with the front portion 40 of the disposable

absorbent article 20 to conveniently secure the disposable absorbent

article 20 about the waist of the wearer. For clarity, the elastic leg
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the elastic panel 48 into the topsheet 22. kf Jpresent, the gelpstic
panel 48 is preferably transversely centered on th Fb&@M&uﬁPéal axi s, and
-may transversely extend between the entire |ongituginal side margijns of the
di sposabl e absorbent article 20 or mayéonly be about 3.8 to about @4.5
centineters (1.5 to 1.8 inches) in width. The el
| ongi tudi nal |y extend fron1the rear wai st nargln 34 to the aperture 46.
The el asti is preferably about centineters 0.5 inches)
in |ongi tcﬂgf£ arB?"rFen‘s‘igoﬁ“ff% apd ?J\’féf?'%t"@ﬁéﬁl band are omitteg from the

figures.

However, if it is desired to incorporate such components into the

disposable absorbent article 20, reference {s made to commonly assigned
U.S. Patent 4,081,301 issued March 28, 1978 to Buell which discloses a
method and apparatus for applying elastic strands to a dispesable
absorbent article 20 to make leg cuffs; commonly assigned U.S. Patent
4,909,803 issued March 20, 1990 to Aziz et al. which shows how to
incorporate barrier leg cuffs into a disposable absorbent article 20:
commonly assigned U.S. Patent 3,848,594 issued November 19, 1974 to Buell
which discloses how to make and incorporate adhesive tape fasteners into
a disposable absorbent article 20; and commonly assigned U.S. Patent
4,816,025 issued March 28, 1989 to Foreman which discloses how to make a
suitable waist band for a disposable absorbent article 20. The
disclosures of these four patents are incorporated herein by reference
for the purpose of showing how to advantageously incorporate these op-
tional features into a disposable absorbent article 20 according to the
present invention.

Figure 2 illustrates a disposable absorbent article 20 according to
the present invention laid out in a flat state having no elastic induced
contraction. The topsheet 22 and the backsheet 24 generally define the
periphery of the disposable absorbent article 20. The periphery is the
outer perimeter and greatest extent of the disposable absorbent article
20. The periphery comprises a front waist margin 32, a rear waist margin
34, and two longitudinal side margins.

The front waist margin 32 and rear waist margin 34 are those
portions of the disposable absorbent article 20 which, when worn,
encircle the waist of the wearer and are generally at the highest

elevation of the disposable absorbent article 20 when the wearer is in

the standing position. The longitudinal side margins are those portions

of the disposable absorbent article 20 periphery which connect the front
and rear waist margins 32 and 34. The crotch of the disposable absorbent
article 20 is that portion of the disposable absorbent articie 20 which
is disposed between the front waist margin 32 and rear waist margin 34
and which, when worn, is typically between the legs of the wearer.
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extend about fiv percent of the longitudinal dimension of the disposable
absorbent artic.. 20 from the edge of the disposable absorbent

towards the transverse axis of the disposable absorbent articl.
As used herein, the

*=*icle 20

"longitudinal® dimension, direction or axis of
the disposable absorbent article 20 is that dimension, direction or axis
LL which is aligned front to back with respect to the wearer as the
disposable absorbent article 20 is worn. The longitudinal axes LL of the
spacer 54 and the disposable absorbent article 20 are preferably
coincident when the spacer 54 is incorporated into the disposable
absorbent article 20.

The "tranmsverse” dimension, direction or axis of the disposable
absorbent article 20 1is orthogonal the 1longitudinal direction and
sideways aligned as the disposable absorbent article 20 1s worn. The
transverse axis TT divides the disposable absorbent article 20 into front

and rear portions 40 and 42, corresponding in position to the respective

front and rear waist margins 32 and 34. The *Z-direction® is orthogonal

both the longitudinal and transverse directions, and does not lie within
the plane of the disposable absorbent article 20 or within the plane of
the spacer 54.

The embodiment described herein is suitable for a wearer weighing
about 7.3 kilograms to about 12.2 kilograms (16 to 27'pounds) and having
ischia bones spaced about 3.0 centimeters to about 7.6 centimeters (1.2
to 3.0 inches) apart. It will be understood that if the spacer S4 and
disposable absorbent article 20 are intended for use with smaller or
larger sized wearers, including adults, the disposable absorbent article
20 and spacer 54 will have to be scaled accordingly.

One nonlimiting example of spacer 54 sized to fit the aforementioned

range of wearers may be made having a thickness in the Z-direction of

about 1.3 to about 1.9 centimeters (0.5 to 0.75 inches) and an overall

longitudinal dimension of about 8.9 to about 11.8 centimeters (3.5 to 4.6



.inches) fromthe rear edge of the disposable absorbent article 20 mhf1e

i S Worn.

Alternatively, the aperture 46 may be § A1 KRV G
di mensi on of about 4.13 centinmeters (1.625 inches Réﬂﬁﬁﬂaﬂhliﬁﬁﬂgg ut
ba

22.38 centineters (8.813 inches) from the r

Al ternatively, the aperture 46 may be sized, shap;d andl Jukgtoster to

mat ch the inside of the spacer 54 according to the¢ present

i nvent

”

The aperture 46 provides a passageway for the comfunication of feca '

mat eri al

fromthe anal opening through the topshegl 22 into the voi

inches) and a transverse opening of about 1.9 centimeterS (0.75 inches).
Such a spacer 54 may also have an overall transverse dimension at the
perimeter of the end of the spacer 54 intended for disposition towards
the front waist margin 32 of the disposable absorbent article 20 of about
4.9 centimeters (1.93 inches) and an overall transverse dimension at the
perimeter of the end of the spacer 54 intended to be oriented towards the
rear waist margin 34 of about 9.53 centimeters (3.75 inches). This
spacer 54 may have a radial thickness ranging from about 1.14 centimeters
(0.45 inches) at the smaller end of the spacer 54 to a radial thickness
of about 2.8 centimeters (1.1 inches) at the larger end of the spacer 54.

A disposable absorbent article 20 sized to fit the aforementioned
range of wearers may be made having a topsheet 22 with a longitudinal
dimension of about 43.8 centimeters (17.25 inches) and a backsheet 24
having 2 longitudinal dimension of about 46.4 centimeters (18.25 inches).
As illustrated in Figure 3, the difference in longitudinal dimension
between the topsheet 22 and the backsheet 24 foreshortens the topsheet 22
relative to the backsheet 24 creating a void space 52 therebetween, even
when a core 26 is interposed between the topsheet 22 and the backsheet
24. The topsheet 22 and backsheet 24 according to the present invention
have a transverse dimension, at the crotch, of about 15.9 centimeters
(6.25 inches) and about 21.3 centimeters (8.4 inches) respectively.

The elements of the disposable absorbent article 20 may be assembled
in any variety of configurations well known to one skilled in the art.
Preferred configurations are described in commonly assigned U.S. Patent
3,860,003 issued January 14, 1975 to Buell, and the aforementioned
commonly assigned U.S. Patent 4,909,803 issued March 20, 1990 to Aziz et
al., which patents are incorporated herein by reference for the purpose
of disclosing well known and preferred disposable absorbent article 20
configurations. In an even more preferred embodiment the configuration
of the disposable absorbent article 20 conforms to the teachings of U.S.
Patent Application Serial No. 07/715,152*filed June 13, 1991 in the name
of Buell et al.

Examining the components of the disposable absorbent article 20 in
more detail, the topsheet 22 and backsheet 24 are generally coextensive
(*Equivalent to W0-92-22273, publighed 23 December 1992.)

wai st mar g 34.

it
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~with the aperture 46, so that gell-blocking does
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a xed or connected to an intermediate member or component which in turn

is affixed or connected to the second member or component. The associ-
ation between the first member or component and the second member or

component is intended to remain for the life of the disposable absorbent
article 20.

The topsheet 22 and backsheet 24 may be joined by any means well
known in the art, such as adhesive bonding or heat sealing. A
particularly preferred method of joining the topsheet 22 and backsheet 24
is using hot-melt adhesive such as manufactured by Century Adhesives,
Inc. of Columbus, Ohio and marketed as Century 95227 or HL1258 adhesive
sold by the H. B. Fuller Company of St. Paul, Minnesota. In a
particularly preferred embodiment, adhesive joining is accomplished by
longitudinally oriented adhesive bands.

As used herein the "core " refers to any component of the disposable
absorbent article 20 used for absorbing and retaining body exudates. The
absorbent core 26 may have opposed major faces and may, if desired, be
encased by one or more layers of tissue (not shown), or may be coated
with 2 release agent to reduce friction against the fecal material.

The tissue layer, if present, improves the tensile strength of the
absorbent core 26 and reduces its tendency to split or clump when wetted.
The tissue layer may further improve transverse wicking of fluids and
more evenly distribute absorbed liquids throughout the absorbent core 26.
A tissue layer having a basis weight of approximately 16 grams per square
meter (10 pounds per 3,000 square feet) and an air permeability of.
approximatéﬁy 30 cubic meters per minute per square meter (100 cubic feet
per minute per square foot) and a differential pressure of 13 millimeters
of water (0.5 inch of water) has been found to work well. Alternatively,
the topsheet 22 may separately or also wrap around the core 26.

The absorbent core 26 may be made from a variety of commonly used
materials such as comminuted wood pulp, typically referred to as air

felt. If desired, the absorbent core 26 may further contain absorbent



.(0.0005 to 0.002 inches). If desired, the backsheet ETPOSS
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with commonly assigned U.S. Patent Re. 32,649 1issued April 19, 1988 to
Brandt et al. have been found suitable for use in a disposable absorbent

article 20 according to the present invention.

If desired, in a particularly preferred embodiment the lower layer
26L of the absorbent core 26 may have discrete storage and acquisition
zones. The storage zone has a higher average density and higher average
basis weight than the acquisition zone, so that the acquisition zone may
effectively and efficiently acquire rapidly discharged liquids and
transport the same to the storage zone for long term containment. Such a
lower layer 26L may be made in accordance with the teachings of commonly
assigned U.S. Patent 4,834,735 issued May 30, 1989 to Alemany et al.,
which patent is incorporated herein by reference for the purpose of
showing how to make a particularly preferred lower layer 26L of the core
26. One suitable core 26 material is a fibrous absorbent gelling
material such as is sold under the tradename Fibersorb by the Atlantic
Richfield Company of Los Angeles, California.

As illustrated in Figure 4, the absorbent core 26 may comprise two
separate layers, an upper layer 26U which is joined to the underside of
the topsheet 22 and a lower layer 26L which is joined to the upper side
of the backsheet 24. The absorbent core 26 has Tlongitudinal and
transverse dimensions generally less than those of the topsheet 22 and
the backsheet 24. The lower layer 26L of the absorbent core 26 may be
made of a variety of sizes and shapes, such as rectangular or hourglass.
The upper layer 26U of the core 26 generally matches the shape of the
rear portion 42 of the topsheet 22. Of course, a single layer core 26,
as is well known in the art may be utilized.

The upper and lower layers 26U and 26L of the core 26 may be adhe-
sively joined to the topsheet 22 and backsheet 24, respectively, or

ALY Y= or
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Joined thereto by any attachment means well known {n the
Particularly preferred attachment means are adhesive
longitudinal and transverse bands of adhesive.

art.
spirals and

Particularly preferred
types of adhesive are manufactured by Century Adhesives, Inc. of

Columbus, Ohio as Century 5227, KL-1258 Adhesive sold by the H. B. Fuller
Company of St. Paul, Minnesota and XP0-9-035 adhesive manufactured by the
Minnesota Mining and Manufacturing Company of St. Paul, Minnesota.

Preferably, the lower layer 26L of the core 26 extends the entire
longitudinal dimension of the disposable absorbent article 20 between the
front waist margin 32 and the rear waist margin 34, but does not intrude
into either the front waist margin 32 or the rear waist margin 34. The
upper layer 26U of the core 26 need only be present in the rear portion
42 of the disposable absorbent article 20.

One opposed face of the lower layer 26L of the core 26 is oriented
towards the upper core 26 layer and the underside of the topsheet 22.
The other opposed face of the lower layer 26L of the core 26 is criented
towards the backsheet 24, and preferably is in contacting relationship
therewith, More preferably, the lower layer 26L of the absorbent core 26
is adhesively joined to the backsheet 24.

The upper layer 26U of the core 26 insulates the wearer from the
imBression and applied pressures of the spacer 54, discussed below, which
occcur when the wearer is sitting while wearing the disposable absorbent
article 20. For this reason, the upper layer 26U of the core 26 should
be present in at least the rear portion 42 of the disposable absorbent
article 20 and particularly, but only present between the rear waist band
and the aperture 46. [t is not necessary that the upper layer 26U of the
core 26 be present in the front portion 40 of the disposable absorbent
article 20, because in a preferred embodiment the core 26 has sufficient
absorptive capacity without requiring an upper layer 26U of the core 26
in the front portion 40 of the disposable absorbent article 20.

Preferably, the exposed faces of the upper layer 26U and the lower
layer 26L (those faces not attached to the topsheet 22 or the backsheet
24 respectively) are well defined and do not intrude into the void space
82. Intrusion of a significant quantity of loose fibers into the void
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The topsheet 22 is preferably compliant, tactilely pleasant and non-
irritating to the skin of the wearer. Preferably the topsheet 22 is
treated to be hydrophilic, to more readily transport body exudates to the
core 26.

A suitable topsheet 22 may be manufactured from materials such as
porous foams, apertured plastic films, natural fibers (e.g. wood fibers
or cotton fibers), synthetic fibers (e.g. polyester or polypropylene
fibers) or a combination of the foregoing. A particularly preferred
topsheet 22 comprises polypropylene fibers having a denier of about 2.2
and a length of about 15.9 millimeters (0.62 inches). The topsheet 22
may be manufactured according to a number of techniques and may be woven,
nonwoven, spunbonded, carded, etc.

A particularly preferred topsheet 22 is carded and thermally bonrded
and has a weight of about 18 to about 25 grams per square meter, a
minimum dry tensile strength of about 400 grams per centimeter taken in
the machine direction and a minimum wet tensile strength of at least
about 55 grams per square centimeter taken in the cross machine
direction. A suitable topsheet 22 {s marketed by Veratec, Inc., Division
of International Paper Company of Walpole, Massachusetts under the
designation P-8.

Preferably, the topsheet 22 has an elastic panel 48 intermediate the
transverse axis and the rear waist margin 34. The elastic panel 48
maintains the topsheet 22 close to the wearer, helping to maintain
registration of the aperture 46 with the anal opening. The elastic'pane]
48 may be incorporated according to the teachings of commonly assigned
U.S. Patent 5,032,120 issued July 16, 1991 to Freeland et aj., which
patent is incorporated herein by reference for the purpose of showing how
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on the longitudinal axis, and may transversely extend between the entire
longitudinal side margins of the disposable absorbent article 20 or may
only be about 3.8 to about 4.5 centimeters (1.5 to 1.8 inches) in width.
The elastic panel 48 may longitudinally extend from the rear waist margin
34 to the aperture 46. The elastic panel 48 is preferably about 1.3
centimeters (0.5 inches) in longitudinal dimension in an unstretched
condition, and may be extended about 300 percent to a longitudinal

dimension of about 5.1 centimeters (2.0 inches) when incorporated into
the topsheet 22.

end

The material comprising the elastic panel 48 should extend about 200
percent under about & to about 8 grams of applied loading per 0.03
millimeters (0.001 inches) of thickness per unit centimeter (0.4 inches)
of width. A particularly preferred elastic panel 48 may be made
according to the teachings of commonly assigned U.S. Patent 5,037,416
issued August 6, 1991 to Allen et al., which patent is incorporated
herein by reference for the purpose of illustrating a particularly
preferred material of construction for the elastic panel 48.

The pervious topsheet 22 further comprises an aperture 46 centered
on the longitudinal axis LL. The aperture 46 may be of any shape desired
with a suitable shape being an oval having a longitudinal dimension of
about 5.1 centimeters (2.0 inches) and a transverse dimension of about
3.8 centimeters (1.5 inches). The rearwardmost edge of the aperture 46
is disposed at least about 15.2 centimeters (6.0 inches), and preferably
abou{~ 17.8 centimeters (7.0 inches) to about 21.6 centimeters (8.5
inches) from the rear edge of the disposable absorbent article 20 while
it is worn. Alternatively, the aperture 46 may be circular,
dimension of about 4.13 centimeters (1.625 inches},
22.38 centimeters (8.813 inches) from the rear waist margin 34.
Alternatively, the aperture 46 may be sized, shaped, and registered to
match the inside of the spacer 54 according to the present invention.

The aperture 46 provides a passageway for the communication of fecal
material from the anal opening through the topsheet 22 inta the void

hav -7 a
and centered .out
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block the void space 52 and {nterrupt the transport of fecal material
towards the rear waist margin 34.

The backsheet 24 is impervious to fluids, such as urine, and
prevents fluids absorbed by and contained in the absorbent core 26 from
wetting undergarments, clothing and bedding. As wused herein the
"backsheet® refers to any barrier disposed outwardly of the core 26 as
the disposable absorbent article 20 is worn and which contains absorbed

liquids within the disposable absorbent article 20. Preferably the

backsheet 24 is flexible, compliant and readily conforms to the general
shape and contour of the wearer’s body.

The backsheet 24 may be a polyolefinic film, such as polyethylene,
having a thickness of about 0.01 millimeters to about 0.051 millimeters
(0.0005 to 0.002 inches). If desired, the backsheet 24 may be embossed
or matte finished to provide a cloth-like appearance or provided with
passages to permit vapor escape. A suitable backsheet 24 can be made
from a blend of about 45 to 90 percent linear low density polyethylene
and about 10 to 55 percent polypropylene. Exemplary backsheet 24 films
are sold by Tredegar Industries, Inc. of Terre Haute, Indiana under the
designation RR8220 blend for blown films and RRS475 blend for cast films.

As noted above and with reference back to Figure 1, the spacer 54

comprises two transversely oriented springs. The springs have mutually

different spring rates. The spacer 54 is intended to be used so that the
transversely oriented spring disposed towards the rear waist margin 34
when the spacer 54 is incorporated into a disposable absorbent article 20

has a greater spring rate than the transversely oriented spring disposed

towards the front waist margin 32. However, it is to be recognized that

prophetically a disposable absorbent article 20 may be constructed and
arranged so that a spacer 54 having dual transversely oriented springs
with mutually different spring rates may be employed with the spring

having the greater spring rate disposed towards the front waist margin
32.
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at or near the application of the force, because different portions of
the spacer 54 will undergo different deflections, due to the two spring
rates incorporated into the spacer 54. However, in a spacer 54 according
to the present invention, different portions of the spacer 54 will
undergo different deflections, which deflections are unequal to those
which could occur if only one spring rate was present in the spacer 54.

The dual spring rates within the spacer 54 may be provided by having
a spacer 54 with two radii of curvature, a smaller radius of curvature
Tongitudinally disposed towards one end of the spacer 54 and a larger
radius of curvature longitudinally towards the other end of the spacer
54. Generally, the longitudinal end of the spacer 54 having the larger
radius of curvature will have a greater spring rate, due to the larger
transversely oriented span 56 located at this end of the spacer 54.
Conversely, the end of the spacer 54 having the smaller radius of
cd}vature will have a lesser spring rate due to the greater
longitudinally oriented span 58 found at this end of the spacerw54 and
connecting this end of the spacer 54 to the opposite end.

Without being bound by any theory, the springs incorporated into the
embodiment of the spacer 54 described herein are based upon the principle
that a linear member, including both rectilinear and relatively short
curvgﬁinear executions of linear members, may have a very high spring

rate (in compression) along the length of such members. However, the
same members will have much lesser spring rate in a direction generally
orthogonal the length of such members.

As noted above, it is generall preferred that when the spacer 54 is
incorporated into a disposable absorbent article 20, the spacer 54 is
longitudinally disposed so that the end having the small radius of
curvature and the greater longitudinal span 58 is oriented towards the

dijus of

p
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front waist margin 32 and the end having the larger radius of curvature
and the greater transverse span 56 {s oriented towards the rear waist
margin 34. This arrangement provides for comfortably accommodating the
thighs of the wearer, due to the smaller transverse span 56 at the end of
the spacer 54 having the smaller radius of curvature.

It is generally preferred that the spacer 54
incorporation

figure,

selected for
into the disposable absorbent article 20 be a closed

so that undesired total collapse does not occur or that an

excessively wide spacer 54 is not necessary to prevent undesired total

collapse from occurring. It is to be recognized that a spacer 54 may

form a nearly closed figure or a figure which has a relatively minor
interruption in its circumference and particularly, an interruption which
closes upon the application of transverse forces and still the spacer 54
be suitable for use with the claimed invention by performing the same
invention, in the same way, to achieve the same result.

The radius of curvature of any particular sector of the spacer 54 is
determined as follows: the center of curvature of any arc is found using
known mathematical means, such as the intersection of the perpendicular
bisectors of two chords. The radius is measured from this center to the
midgoint of the spacer 54 which is radially halfway between the inner and

outer surfaces of the spacer 54. The radius of curvature may change

continuously or remain constant throughout any azimuthal position of the
spacer 54, Of course, it is to be recognized that the spacer 54 may have
at least two centers of curvature. It is to be recognized that a spacer
54 having sharp corners and vertices instead of curvilinear transitions
57 between the transverse and longitudinal spans 56 and 58 oriented in
the 1gﬁgitudinal and transverse dimensions may be utilized as well.

The spacer 54 described herein has several radii of curvature.
Typically, some of these radii are oriented concave towards the center of
the spacer 54 and others are oriented convex towards the center of the
spacer 54, The "larger" and "smaller" radii of curvature refer to the
greater and lesser radii of the spacer 54 coincident the longitudinal
axis LL, respectively.

The 1largaer radius of curvature of the spacer 54

greater than or equal to about 3.6 centimeters (1.4
embodiment described herein.

is preferably

inches), for the
The smaller radius of curvature of the
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so that more

A spacer 54 having the aforementioned radii of curvature and made of
the high internal phase emulsion foam described below, may have a
constant Z-direction thickness of about 0.64 centimeters to about 1.9
centimeters (0.25 to 0.75 inches) and 1is preferably about 1.27
centimeters (0.5 inches) in the Z-direction for the embodiment described
herein. Generally, as the spacer 54 becomes thicker in the Z-direction,
isolation performance improves, at the expense of comfort.

The disclosed spacer 54 may be used alone, or stacked in conjunction

with any other desired spacer, to provide a minimum Z-direction free

space of at least about 0.64 centimeters (0.25 inches) between the lower
layer 26L and the upper layer 26U of the core 26, taking into account any
sagging or festooning of the upper layer 26U and any intrusion of loose
fibers from the core 26 into this space. It is important this minimum
spdce between the upper and lower layers 26U and 26l is maintained under
the loading of the wearer’s weight while the wearer is sitting. The
spacer 54 may be wrapped with a nonwoven fabric to reduce breakage or

cracking of the spacer 54 and improve adhesive joining to
components.

other

The spacer 54 may be made of any material rigid enough to support
the weight of the wearer and retain the aforementioned minimum clearance
between the upper layer 26U and the lower layer 26L, but yet not provide
enough resistance to compression to allow significant red marking of the
skin to occur. A spacer 54 having approximately 10 percent compression
under a Z-direction compressive pressure of about 1,400 kilograms per
square meter (2 pounds per square inch) and which exhibits at least a 90
percent recovery has been found to work well.

The spacer 54 may be made of any foam type material, with open cell

foams being preferred over closed cell foams. This preference is because
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No. U40, filed August 12, 1991 in the names of DesMarais et al., which

patent application is incorporated herein by reference for the purpose of
illustrating one suitable material for constructing a spacer 54 according
to the present invention.

High internal phase emulsion foam absorbent material spacers 54

provide the advantages of high compressive resistance and breathability

to reduce red marking. Furthermore, high internal phase emulsion foam

absorbent materials are very absorbent, adding to the total capacity of
the disposable absorbent article 20 and minimizing urine leakage.

However, high internal phase emulsion foam materials have certain
disadvantages when used to construct the spacer 54. For example, certain
of these materials may not readily bend along the major axis, making it

" difficult for the disposable absorbent article 20 to conform to the shape
of the buttocks of the wearer. Further, these materials may be hard to
machine or otherwise provide in the desired configuration and can be
difficult to adhere to other components of the dispesable absorbent
article 20.

A rubber spacer 54 may also be utilized. If rubber spacer 54 is
selected, suitable cross linked natural foam rubber sold by the Fulflex
Company of Bristol, Rhode Island, under the designation XNRF has been
found Suitable.

A rubber spacer 54 provides the advantage of being very flexible
along the longitudinal axis LL of the spacer 54. However, a rubber

spacer 54 has the disadvantages of being neither breathable

nor
absorbent, and is often too compressible.

1f desired, cross-linked polyethylene foams may be utilized for the
spacer 54. Suitable foams are sold by the Voltek Company, a division of

Sekisui of Lawrence, Massachusetts as Type S foam. These foams provide

the advantages of being inexpensive and easy to mold or otherwise machine
(*Equivalent to US-A-5149720, published 22 September 1992.)
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to the desired configuration. However, these foams provide the disadvan-

tages of not being breathable and are also often
incompressible.

being too

It will be apparent to one skilled in the art that several other
materials are suitable for making the spacer 54 according to the present
invention. For example, fast acting fluid stable aggregates as disclosed
in commonly assigned U.S. patent application 07/705,451f Issue Batch No.
T39, filed May 24, 1991 in the names of Roe et al., or twisted,
chemically stiffened cellulosic fibers as disclosed in commonly assigned
U.S. Patent 4,898,642 issued February 6, 1990 to Moore et al., are
feasible, which patent application and patent are incorporated herein by
reference for the purpose of disclosing alternative materials suitable
for constructing spacer 54 according to the present invention.
Prophetically, the spacer 54 according to the present invention may be
made of the aforementioned Fibersorb brand material sold by the Atlantic
Richfield Company.

Prophetically, there are several feasible ways to incorporate dual
spring rates into the spacer 54, in addition to those noted above. For
example, a spacer 54 which i{s symmetric about both its longitudinal and
transverse axes LL and TT may be utilized but have different spring rates
due‘to different radial thicknesses at different portions of the spacer
54, which thicknesses changes the function of the longitudinal position
of the spacer 54. Alternatively, a spacer 54 symmetric about both the

longitudinal and transverse axes LL and TT may have dual spring rates by

having different thicknesses in the Z-direction. For example, the spacer

54 may monotonically taper in ZI-direction thickness as a function of
position along the longitudinal axis LL.

Similarly, a spacer 54 symmetric about both the longitudinal and
transverse axes LL and TT may be made of bicombonent materials, utilizing
stiffer materials or reinforcing members in that portion of the spacer 54
desired to have the greater transverse spring rate.

Yet another manner 1in which the dual

spring rates may be
incorporated into the spacer 54

is to provide different degrees of
attachment of the spacer 54 to the other components, such as the topsheet
22, backsheet 24. or core 26 along various longitudinal positions of the
(*Equivalent to W0-91-15362, published on 17 October 1991.)
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di sposabl ePHBdeR h&ft ther(sRACEr 230 transversely articulate with very large
deflection in response to a unit force. Such a spacer 54 need not be a
closed figure, but may merely have one or more longitudinal spans 58.

In yet another embodiment, the spacer 54 may be bifurcated along the
longitudinal axis LL. The end of the spacer 54 disposed towards the
front waist margin 32 has a transverse span 56 on each side of the
longitudinal axis LL, which transverse span 56 does not touch the
symmetrically opposite transverse span 56 on the other side of the
longitudinal axis LL. Similarly, the end of the spacer 54 disposed
towards the rear waist margin 34 has a transverse span 56 on each side of
the longitudinal axis LL, but which does not touch the symmetrically
opposite transverse span 56 on the opposite side of the longitudinal axis
LL.

The discontinuity between the transverse spans 56 oriented towards
the rear waist margin 34 {is smaller than (having a lesser transverse
dimension) than the discontinuity between the transverse spans 56
oriented towards the front waist margin 32. This difference in
discontinuities allows for greater transverse defiection in response to
unit force (and hence lesser spring rate) of the end of the spacer 54
disposed towards the front waist margin 32 than the end of the spacer 54
disposed towards the rear waist margin 34. This difference in transverse
deflection (and hence spring rates) occurs because once the lesser
transverse discontinuity between the transverse spans 56 oriented towards
the rear waist margin 34 is taken up by the deflection of each transverse
span 56 towards the other, this end of the spacer 54 becomes very rigid
and approximates a closed figure.

Conversely, the transverse spans 56 oriented towards the front waist
margin 32 have not yet deflected sufficiently to take up the entire
transverse discontinuity between the opposing transverse spans 56, and

deflection may continue in response to the same unit force. Thus, a
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that end of the spacer 54 has been transversely deflected a certain
distance.

In yet another alternative, a spacer 54 according to the present
invention may have three or more different spring rates rather than only
two spring rates as discussed above. The advantage of incorporating

three or more spring rates into the spacer 54 is the portion 57 of the

spacer 54 longitudinally intermediate the transverse and longitudinal

spans 56 and 58 discussed above and having a spring rate which is between

the spring rates of the transverse and longitudinal spans 56 and 58

discussed above provides for transition between such transverse and

longitudinal spans 56 and 58 and for controlled transverse collapse of
the spacer 54,

The spacer 54 may be modified to accommodate the curvature of the
buttocks of the wearer. For example, the spacer 54 may be transversely
s1it or otherwise provided with transversely oriented score lines on the
tension side of the neutral axis of the spacer 54. The tension .ize of
the spacer 54 is dictated by the curvature of the spacer 54 ar.und the
buttocks of the wearer and is the side of the spacer 54 facing the
backsheet 24. This arrangement allows the spacer 54 to curve : ng its
longitudinal dimension and to more readily and accurately conform to the
buttocks of the wearer. This arrangement may also make the disposable
absorbent article 20 easier to fold for packaging and shipment.

Of course, it will be apparent to one skilled in the art that
several of the aforementioned means for providing dual spring rates may

be combined into a spacer 54 having multiple radii of curvature, multiple

radial thicknesses, multiple 1Z-direction dimensions, bicomponent

materials, and multiple -~rientations of longitudinally and transversely

oriented spans 56 and ! ind discontinuities. Similarly, such means for

providing dual spring r¢ 2s may be utilized with a spacer 54 which is not
symmetric about its transverse axis TT. It will be apparent that several
other modifications and variants may be made by one skilled in the art.
A1l are within the scope and intent of the appended claims.
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orthogonal to said longitudinal axis, each said spring having a

spring rate in said direction which is unequal to the spring rate of
said other spring.

2. A spacer for use in a disposable absorbent article, said spacer
having a longitudinal axis and being symmetric thereabout, said
spacer comprising:
two radii of curvature defining generally coplanar arcs and a

generally closed figure, cne said radius of curvature being
greater than the other said radius of curvature.

3. A spacer according to Claims 1 and 2 characterized in that the shape
of said spacer comprises a generally closed figure.

4. A spacer according to Claims 1, 2 and 3 having different radial

thicknesses, Z-direction thicknesses, or transverse discontinuities,
and

preferably further comprising transversely oriented slits.

S. A disposable absorbent article having a front waist margin, a rear
waist margin, and a longitudinal axis, said disposable absorbent
article comprising:

a liquid impervious backsheet;
a liquid pervious topsheet at least partially peripherally joined to
said backsheet to form a void space intermediate said topsheet
"and said backsheet for receiving fecal material, said topsheet
— having an aperture for communicating fecal material to the void
space;

an absorbent core intermediate said topsheet and said backsheet; and

v e e
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6. A disposable absorbent article having a front waist margin, a rear

waist margin, and a longitudinal axis, said disposable absorbent
article comprising:

a liquid impervious backsheset;

a liquid pervious topsheet at least partially peripherally joined to
said backsheet to form a void space intermediate said topsheet
and said backsheet for receiving fecal material, said topsheet
having an aperture for communicating fecal material to the void
space;

an absorbent core intermediate said topsheet and said backsheet; and

a spacer joined to one of said topsheet, said backsheet and said
core, said spacer being generally symmetric about said
longitudinal axis and registered with said aperture, the shape
of said spacer defining two transverse spans, a larger

\ transverse span and a smaller transverse span, said spacer
being oriented so that said larger transverse span is disposed
towards said rear waist margin and said smaller transverse span
is disposed towards said front waist margin.

7. A disposable absorbent article according to Claims 5 and 6
characterized in that said core coﬁprises an upper layer joined to
said topsheet and a lower layer joined to said backsheet, and said
spacer is joined to one of said upper layer and said lower layer in
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desired to have {t ansverse spring ra \‘\ anot her
manner in whic spring,,rates &\ pdrated into

the spacer 54 is to provide different degrees of attachnent of the spacer
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preferably said upper layer and said lower layer have a space there-
between of at least 0.6 centimeters when said spacer is under a
pressure of 1,400 kilograms per square meter.

8. A disposable absorbent article according to Claim 5, 6 and 7
characterized in that said spacer is selected from the group

consisting of foam, rubber, twisted cellulosic fibers, and fluid
stable aggregates, and

preferably said spacer comprises high internal phase emulsion foam.

9. A disposable absorbent article according to Claims 5, 6, 7 and 8
characterized in that said topsheet is elastically extensible.

10. A disposable absorbent article according to Claims 5, 6, 7 and 8

characterized in that said spacer further comprises transversely
oriented slits.
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20 spacer 54. For exanple, the portion of the spacer disposed towards the
rear wai st margin 34 may be firmy affixed to another conponent, such as
the core 26 which provides transverse rigidity. The portion of the
spacer 54 disposed towards the front wahgt margin 32 may be di sconnected
fromor hingedly connected to the other conponents, allow ng the front
portion of the spacer to transversely articulate with very large
deflection in response to a unit force. Such a spacer 54 need not be a

cl osed figure, but na nere have one or _nore Iongitudinal spans 58.

In yet another Sl ENMIGABSOQRBENT ARTIGLESHAND he

| ongi t udi nal aDIS;P(DSABLE”:éB§ Nﬁ‘héREI‘ISGZ HAVANG SUCH (SRACKER  t he
front waist margin 32 has 3 transverse span 56 on each side of the

| ongi tudinal axis LL, which transverse span 56 does not touch the
symmetrically opposite transverse ABapactd6 on the other side of the
| ongi tudinal axis LL. Simlarly, "the end of the spacer 54 disposed
towards the rear waist margin 34 has a transverse span 56 on each side of

A spacer for use in a disposable absorbent article. The spacer is symmetric
about a longitudinal axis and has two transversely oriented springs generally
orthogonal to the longitudinal axis. The transversely oriented springs have different
spring rates, so that transverse compression caused by the wearer’s thighs may be
readily accommodated, yet the spacer remains open to receive fecal material. The
spacer may be advantageously used in a disposable absorbent article having a void
space between the topsheet and the core, and maintain this void space under the

weight of the wearer.

FIGURE 4
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the | ongitudinal axis LL, but which does not touch the symmetrically
opposite transverse span 56 on the opposite side of the |ongitudinal axis
LL. The discontinuity between the transverse spans 56 oriented towards
the rear waist margin 34 is smaller than (having a | esser transverse
dimension) than the discontinuity between the transverse spans 56
oriented towards the front waist margin 32. This difference in
discontinuities allows for greater transverse deflection in response to
unit force (and hence | esser spring rate) of the end of the spacer 54

di sposed towards the front wai st margi n182 than the end of the spacer 54

di sposed towards the rear waist margin 34. This difference in transverse
defl ection (and hence spring rates) occurs because once the |esser
transverse discontinuity between the transverse spans 56 oriented towards
the rear waist margin 34 is taken up by thg.dgflection of each transverse
span 56 towards the other, this endsgf the spager 54 becones very rigid

and approxi mates a cl osed figure. ely, the transverse spans 56
oriented towards the front wai st not yet defl ected
sufficiently to take up the enti

54

" Fig. |

36
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transverse discontinuity between the opposing transverse spans 56, and
deflection may continue in response to the sane unit force. Thus, a
21 difference in spring rates between the ends of the spacer 54 is
"realized, because deflection at the end of the spacer 54 oriented towards
the rear waist margin 34 is dramatically decreased in response to unit
force after that end of the spacer 54 has been transversely deflected a

certain
212

20
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onl spring rates as discussgd above. The advantage of

i T MOTE€ Spring rates into the spacer 54 1S the portion
g?ﬁ;’?% THE AﬁS”?ﬁALQfT

57 € spacer ongitudinally interpediate the transverse and
Iongitudlnal spans 56 and 58 di scussed above and having a spring rate which
i$ between the spring rates of the transverse and |ongitudinal spans
56 and SPAUERIEORIUSH N ETYGINTES BEOR BEND AIRTICLESAMBEDISPOFA R ENSVeEr se
and | ongitudinal spamscERRNE ABrRNES QA VIR sOCueshAcgRsver se col T apse of

t he spacer 54. he spacer 54 may be nodifred to accomobdate the
curvature of the buttocks of the wearer. For exanple, the spacer 54 may

be transversely slit _or qtherw se provi ith tr n versely orlented
s¢ore Risacer 4oF 45an 2 isposehic abspebet arﬂ% &@bt SDASST 4D ISSRRISCAOUSA,  The

t énsi olengituinalfaxist(hd) apd Bes tvautransversely 4T EHomsptecheprings garainldy efthageaaldpacer
54 ar othadonditedinaliaxie ds). Toe tahsverselyr @) omiedted sptings sivd elifférentgprippaates, 54
faci ngso thhetradsaedss bempre2dion cdiled barthawgasenthighd ows be headilpacesmmdddted,cur ve
al ong VéiSthe spacer (54) remains open to receive fecal material. The spacer (54) may be
advantageously used in a disposable absorbent article having a void space between the
topsheet (22) and the core (26), and maintain this void space (52) under the weight of the
wearer.

. Fig. 4

st OR@?% frer|aaplicotion Na. H026%4-754 according to the
premventlon may have ree or nore different spring rates rather than|
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| ongi t udi nal
butt ocks of the wearer.

absorbent article 20 easier to fold for packaglng and shlpnent

course, it wll be apparent to one sklkled in the art that.
af orenenti oned neans for providing dua

a spacer 54 having multiple radii of curvature,
t hi cknesses, multiple Z-direction dinensions,

materi al s, opeRdngul zxaipeeordfem@ttmaamgfs i pétidt uglisnap dyenant, ct«Bamve:rs%eby
oriented s

AT Q1R o7 Ao @hy oo Ut 1 1eset e T o plaske PO TER e,

symmet ri c bboidmada,s Ut fankatented &34 J3TTissiuedwidy Ie a@&ﬁart@nﬂh_lﬂ"natand;dl/.ér. al
other modi g 'ﬁ%%zaél@! {BLLANKS,BY, b8, TRAT BY Q% S LLedml 0, AR 36l
are within the scope and intent of the appended cl al ins.

provi di ng

nultiple radi al
bi conponent 1™

teaches a dlsposable diaper having a cavity comprising a cushion of air

which is glued to an impermeable film. The cavity permits the storage of

faecal material while a spongy mass stores the urine.

One attempt to minimize the task of cleaning of fecal material from
the skin of the wearer is to provide a void space in the disposable

absorbent article to receive the fecal material and to isolate it from

the skin of the wearer. Typically, the void space is intermediate the

topsheet which contacts the skin of the wearer and the absorbent core

which absorbs fluid excretions, such as urine. In this arrangement, the

topsheet may have an aperture or other passageway which communicates the
fecal material into the void space.

Many of these references also disclose various arrangements  for
providing elastic extensibility to the topsheet relative to the aperture
therethrough and the absorbent core. However, these references suffer
from the drawback that the void space for receiving fecal material
typically does not remain open when the wearer is in a sitting position
or after the first loading has occurred. Examples of such teachings
include U.S. Patent 4,662,877 issued May 5, 1987 to Williams, commonly
assigned U.S. Patent 4,892,536 issued January 9, 1990 to Desmarais et
al.; and commonly assigned U.S. Patent 4,990,147 \ssued February 5, 1991
to freeland.

To overcome this problem, other references teach adding a spacer to
the "disposab1e absorbent article. The
oriented, generally horse-shoe shaped,
oriented parallel or divergent members.

spacer may be transversely
or may comprise longitudinally

However, these references suffer from the drawback that the spacer
is not disposed in a void space, or if so disposed, is constructed such
that transverse compression caused by the wearer‘s thighs may close the
spacer, preventing fecal material from passing through the aperture in
the topsheet to the void space. Instead, the fecal material remains on
the topsheet and in contact with the skin of the wearer

. g———. -
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spring rates my ~be conbined into
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22 CLAIMS: 1. A spacer (54) for use in a disposable absorbent

article (20), said spacer (54) being symetric about a | ongitudi nal
axis (LL), characterised in that said spacer (54) conprises t wo
springs having a resistance to deflection in a direction general ly
orthogonal to said |ongitudinal axis (@L), each

Examples of such references include European Patent Application
0,355,740 A2 published February 28, 1990 in the name of Enloe, UK Patent
Application GB2,074,875 A published November 11, 1981 in the name of
Edwards, WO 90/14063 teaches a disposable absorbent article that includes a
hose-like body comprising a shape stable material of wvery high 1liquid
permeability. EP 0 486 006 A teaches an absorbent article comprising a cleft
block for spacing the topsheet above the absorbent assembly to form a pocket-
like shape. French Patent Application 2,561,078 published September 20, 1985
in the name of Llefebvre, U.S. Patent 4,382,443 issued May 10, 1983 to
Shafer et al., and U.S. Patent 4,560,380 issued December 24, 1985 to
Tharel. '

A need exists in the art for a spacer which can be incorpo;ated into
a disposable absorbent article and particularly into a disposable
absorbent article having a void space. Ffurthermore, a need exists for a
spacer which can accommodate the natural transverse compression caused by
the wearer’s thighs. Yet further, such a spacer and the disposable
absorbent article used therewith, should not become misregistered with
the anal opening nor unduly restrict the target area for receipt of fecal
material while the spacer and disposable absorbent article are worn.

Accordingly, it is an object of this invention to provide a spacer
which is adaptable to a wide variety of disposable absorbent articles and
particularly disposable absorbent articles having a void space, which can
accommodate the transverse pressure imposed by the wearer’s thighs, can
remain properly registered during use, and which does not unduly restrict

the target area for the receipt of fecal material while the disposable
absorbent article is worn.

S RY OF YENTIO

The invention comprises a spacer for use in a disposable absorbent
article. The spacer is symmetric about a longitudinal axis and comprises
two transversely oriented springs. The springs are oriented generally
orthogonal to the longitudinal axis. Each spring has a spring rate which
is unequal to the spring rate of the other spring. The spacer may
comprise a generally closed figure defining two radi{ of curvature, one
radius- of curvature being greater than the other radius of curvature.
Alternatively, the spacer may be thought of as comprising longitudinal

and transverse spans. The transverse spans are unequal, ﬁi'P;gnf reater
. LriAvovii .
transverse spring at one end of the spacer.

e
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Said.SDVing having a spring rate in said directionﬁﬂp qual to
the spring rate of said other spring. 2. 19@3§WENT‘SHE%HF

A space \u%] aeeerat-hg |t o

claiml1 wherein said spring rates are provided
(54) with two radii of curvature, one said rad|u§
greater than the other said ragius of curvaturle 3

Vln

sai d gpacer
W%tur= bei ng

i)

according to clains 1 and 2 characterized in
spacer (54) cUwepspaes maydeeirmoryorated {mtloosedtishpo

comprising a liquid impervious backsheet,

a liquid pervious

A._spacer (54)

that the shape off said

topsheet

having an aperture therethrough and at least partially peripherally

joined to the backsheet to form a void space for receiving fecal material

through the aperture. An absorbent core is also disposed between the

topsheet and the backsheet. The spacer, according to the present
invention, is joined to either the topsheet, the backsheet, or the core

and registered with the aperture to maintain the void space while the
disposable absorbent article is worn.

BRIEF DESCRIPTION OF THE DRAWINGS
Khile the Specification concludes with claims particularly pointing
out and distinctly claiming the present invention, it is believed the
same will be better understood from the following description taken in

conjunction with the associated drawings in which 1ike reference numerals
represent the same component and:

Figure 1 is a top plan view of a spacer according to the present

invention;

Figure 2 is a top plan view of a disposable absorbent article shown
partially in cutaway and incorporating the spacer of Figure |
and an absorbent core in phantom;

Figure 3 is a vertical sectional view taken along line 3-3 of
Figure 2; and

Figure 4 is a vertical sectional view of a disposable absorbent
article having an upper core layer and a lower core layer.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1, a *spacer® refers to a component of a
disposable absorbent article 20 which separates two other components of
the disposable absorbent article 20 to provide a desired clearance
between such components. The spacer 54 may, although not necessarily,
form a2 generally closed figure. The spacer 54 has a finite thickness and
is symmetric about 2 longitudinal axis LL. The spacer 54 is provided
with dual stiffnesses, representing spring rates oriented in a transverse
~direction generally orthogonal the longitudinal axis LL and lying within

the plane of the spacer 54. More particularly, the spacer 54 has dual
spring rates,

or two different deflections in response to unit forces
transversely applied to the perimeter of the spacer 54 in a transverse
direction oriented towards the longitudinal axis LL. .



4. A spacer (54) according to clainms 1,2 and 3 havi
radi al thicknesses, Z-direction thicknesses, or tranfH

i.fferent

di scontinuities, and preferably further C }ﬁﬁdﬂﬂth,SHb
transversely oriented slits. 5. A disposabl e absor bent artlcle 2Q)
having a front wai st margin (32), a rear wai st i 14 RAY 198d |a

| ongi t udi nal axis LL, said disposable absorbent jartjcle (20)

conpri si ng: a liquid inpervious badksheet (24); a liquid
pervi ous topsheet (22) at least partially |Qi
sai d backsheet (24) to forma void space (52) internediate said

sl d Topshaet THE caBb26,afi PEF doBpapLALsYIRBRt T Ot e Amen GaE 170 Pcodl
into the front waist margin 32 or rear waist margin 34, so that the
topsheet 22 and backsheet 24 may be joined and sealed to each other {n
this area or may be joined and sealed to each other in other areas.
Preferably, the front and rear waist margins 32 and 34 longitudinally
extend about five percent of the longitudinal dimension of the disposable
absorbent article 20 from the edge of the disposable absorbent article 20
towards the transverse axis of the disposable absorbent article 20.
As used herein, the "longitudinal® dimension, direction or axis of
the disposable absorbent article 20 is that dimension, direction or axis

LL which 1s aligned front to back with respect to the wearer as the

disposable absorbent article 20 is worn. The longitudinal axes LL of the

spacer 54 and the disposable absorbent article 20 are
coincident when the spacer 54 is incorporated
absorbent article 20.

preferably
into the disposable

The "transverse” dimension, direction or axis of the disposable
absorbent article 20 1is orthogonal the longitudinal direction and
sideways aligned as the disposable absorbent article 20 is worn. The
transverse axis TT divides the disposable absorbent article 20 inte front

and rear portions 40 and 42, corresponding in position to the respective

front and rear waist margins 32 and 34. The "Z-direction® is orthogonal

both the longitudinal and transverse directions, and does not lie within
the plane of the disposable absorbent article 20 or within the plane of
the spacer 54.

The embodiment described herein is suitable for a wearer weighing
about 7.3 kilograms to about 12.2 kilograms (16 to 27'pounds) and having
ischia bones spaced about 3.0 centimeters to about 7.6 centimeters (1.2
to 3.0 inches) apart. It will be understood that if the spacer 54 and
disposable absorbent article 20 are intended for use with smaller or
larger sized wearers, including adults, the disposable absorbent article
20 and spacer 54 will have to be scaled accordingly.

One nonlimiting example of spacer 54 sized to fit the aforementioned
range of wearers may be made having a thickness in the Z-direction of
about 1.3 to about 1.9 centimeters (0.5 to 0.75 inthes) and an overall
longitudinal dimension of about 8.9 to about 11.8 centimeters (3.5 to 4.6
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to make material suitable for the elastic panel 48 and {incorporate the
elastic panel 48 into the topsheet 22.

[f present, the elastic panel 48 {s preferably transversely centered
on the longitudinal axis, and may transversely extend between the entire
longitudinal side margins of the disposable absorbent article 20 or may
only be about 3.8 to about 4.5 centimeters (1.5 to 1.8 inches) in width.
The elastic panel 48 may longitudinally extend from the rear waist margin
34 to the aperture 46. The elastic panel 48 is preferably about 1.3

centimeters (0.5 inches) in longitudinal dimension

in an unstretched
condition,

and may be extended about 300 percent to a longitudinal

dimension of about 5.1 centimeters (2.0 inches) when incorporated into
the topsheet 22.

The material comprising the elastic panel 48 should extend about 200
percent under about 6 to about 8 grams of applied loading per 0.03
millimeters (0.001 inches) of thickness per unit centimeter (0.4 inches)
of width. A particularly preferred elastic panel 48 may be made
according to the teachings of commonly assigned U.S. Patent 5,037,416
issued August 6, 1991 to Allen et al., which patent is incorporated

herein by reference for the purpose of illustrating a particularly
preferred material of construction for the elastic panel 48.

The pervious topsheet 22 further comprises an aperture 46 centered

on the longitudinal axis LL. The aperture 46 may be of any shape desired

with a suitable shape being an oval having a longitudinal dimension of

about 5.1 centimeters (2.0 inches) and a transverse dimension of about

3.8 centimeters (1.5 inches). The rearwardmost edge of the aperture 46

is disposed at least about 15.2 centimeters (6.0 inches), and preferably

about 17.8 centimeters (7.0 inches) to about 21.6 centimeters (8.5

inches) from the rear edge of the disposable absorbent article 20 while
it is worn. Alternatively, the aperture 46 may be circular, nhaving a
dimension of about 4.13 centimeters (1.625 inches), and centered about

22.38 centimeters (8.813 inches) from the rear

waist margin 34,
Alternatively,

the aperture 46 may be sized, shaped, and registered to
match the inside of the spacer 54 according to the present invention.

The aperture 46 provides a passageway for the communication of fecal
material from the anal opening through the topsheet 22 into the void



sai d backsheet (24); and a spacer (54) joine EH,%@ngaftsmmziof said
t opsheet (22), sai d backsheet (24) and said pofe {26)y—sa-d-Sgacer
(54) bei ng generally synmetric about said

n | | axig ({LL)
and registered with said aperture (46) characteri h%fMQ? 3ai d
spacer (54) conprises two springs, each of said s rlnyu haV|n a

different spring rate in a direction d8nerally ort hogonal sai
| ongi tudi nal axis(LL), said spring oriented t owards—sate—+earl wai st

margin (34) having a greater spring rate than said spring oriented
towards sa

article t(02(§51£ rc&ééBV\%chgftg@raing ggweveg- ghese Poams prov1§gcﬁab4isag‘basﬁqr bent

tages of not being breathable and are also often
incompressible.

L

being too

It will be apparent to one skilled in the art that several other
materials are suitable for making the spacer 54 according to the present
invention. For example, fast acting fluid stable aggregates as disclosed
in commonly assigned U.S. patent application 07/705,451f Issue Batch No.
739, filed May 24, 1991 in the names of Roe et al., or twisted,
chemically stiffened cellulosic fibers as disclosed in commonly assigned

U.S. Patent 4,898,642 issued February 6, 1990 to Moore et al., are

feasible, which patent application and patent disclose alternative materials
suitable for constructing spacer 54 according to the present invention.
Prophetically, the spacer 54 according to the present invention may be made

of the afcrementioned Fibersorb brand material sold by the Atlantic Richfield
Comparny .

Prophetically, there are several feasible ways to incorporate duail
spring rates into the spacer 54, in addition to those noted above. For
example, a spacer 54 which {s symmetric about both its longitudinal and
transverse axes LL and TT may be utilized but have different spring rates
duetto different radial thicknesses at different portions of the spacer
54, which thicknesses changes the function of the longitudinal position
of the spacer 54. Alternatively, a spacer 54 symmetric about both the

longitudinal and transverse axes LL and TT may have dual spring rates by

having different thicknesses in the Z-direction. For examplg, the spacer

54 may monotonically taper in Z-direction thickness as a function of
position along the longitudinal axis LL.

Similarly, a spacer 54 symmetric about both the longitudinal and
transverse axes LL and TT may be made of bicombonent materials, utilizing
stiffer materials or reinforcing members in that portion of the spacer 54
desired to have the greater transverse spring rate.

Yet another manner in which the dual spring rates

may be
incorporated into the spacer 54 s

to provide different degrees of
attachment of ghe spacer 54 to the other components, such as the topsheet
22, backsheet 24, or core 26 along various longitudinal positions of the
(*Equivalent to W0-91-15362, published on 17 October 1991.)



wherei n shape of said spacer (54) defines two tranasverse

a |larger transverse span (56) and a smaller REPEH@EWE@TS
said spacer (54) is oriented so that sai d |jagger—trarswel.8E* span (56)
I s di sposed towards said rear wai st margin (34) d said snpl]er
transverse span (56) I s di sposedztowards saidjfr NONa1999 nargln (32).
7. A di sposabl e absorbent article (20) according-ta clains 5f i and 6
characterized in that said core (26) conprises ah

upper laydr (26U)
joined to said topsheet (22) and a | ower | ayer—{26+)—-oined tlo said
backsheetdifPenencanih sarihgspatesgrbetween (54)erids 9b|thgdspta@e0rﬁé b$ real idedpper

layer (26{dka@tdds@eltion at the end of the spacer 54 oriented towards the rear
waist margin 34 is dramatically decreased in response to unit force after

that end of the spacer 54 has been transversely deflected a certain
distance.

spans (56),
an: (56),

-

In yet another alternative, a spacer 54 according to the present
invention may have three or more different spring rates rather than only

two spring rates as discussed above. The advantage of incorporating

three or more spring rates into the spacer 54 is the portion 57 of the

spacer 54 longitudinally intermediate the transverse and longitudinal

spans 56 and 58 discussed above and having a spring rate which is between
the spring rates of the transverse and longitudinal spans 56 and S8

discussed above provides for transition between such transverse and

longitudinal spans 56 and 58 and for controlled transverse collapse of
the spacer 54.

The spacer 54 may be modified to accommodate the curvature of the

buttocks of the wearer. For example, the spacer 54 may be transversely

s1it or otherwise provided with transversely oriented score lines on the
tension side of the neutral axis of the spacer 54. The tension side of
the spacer 54 {s dictated by the curvature of the spacer 54 ar.una the
buttocks of the wearer and is the side of the spacer 54 facing the
backsheet 24. This arrangement allows the spacer 54 to curve along its
tongitudinal dimension and to more readily and accurately conform to the
buttocks of the wearer. This arrangement may also make the disposable
absorbent article 20 easier to fold for packaging and shipment.

0f course, it will be apparent to one skilled in the art that
several of the aforementioned means for providing dual spring rates may
be combined into a spacer 54 having multiple radii of curvature, multiple
radial thicknesses, multiple Z-direction dimensions, bicomponent

materials, and multiple orientations of longitudinally and transversely

oriented spans 56 and 58 and discontinuities. Similarly, such means for

providing dual spring rates may be utilized with a spacer 54 which is not

symmetric about its transverse axis TT. It will be apparent that several

other modifications and variants may be made by one skiiled in the. art.
A1l are within the scope and intent of the appended claims.



| ower layer (26L) in a disposition intermediate said upper | ayer
(26U) and said | ower Iayer (26L), and preferably_said upper. .l ayer
(26U) and said lower |a ) ~ have a spac éRE}PLeq@EMENWPTI at
| east 0.6 cen:ﬂL"ﬁw l‘““ﬁ H sai d spacer (54) Tmeter——e—pr-eS5 Ur
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CLAIMS:
1. A spacer (54) for use in a disposable absorbent article

(20), said spacer (54) being symmetric about a longitudinal
axis (LL), characterised in that said spacer (54) comprises
two springs having a resistance to deflection in a direction
generally orthogonal to said longitudinal axis (LL), each
said spring having a spring rate in said direction which is

unequal to the spring rate of said other spring.

A spacer (54) according to claim 1 wherein said spring rates

are provided by having said spacer

(54) with two radii of

curvature, one said radius of curvature being greater than

the other said radius of curvature.

3. A spacer (54) according to claims 1 and 2 characterized in

that the shape of said spacer (54)

closed figure.

comprises a generally

4. A spacer (54) according to claims 1,2 and 3 having different

radial thicknesses, Z-direction thicknesses,

discontinuities, and preferably

transversely oriented slits.

5. A disposable absorbent article (20)

margin (32), a rear waist margin (34),

axis LL, said disposable absorbent article

a liquid impervious backsheet (24);

a liquid pervious topsheet (22)

or transverse

further comprising

having a front

waist

and a longitudinal

{20) comprising:

at least partially

peripherally joined to said backsheet (24) to form a void

space (52) intermediate said topsheet (22) and

backsheet (24) for receiving faecal material,

(22) having an aperture (46) for

material to the void space (52);

communicating

said

said topsheet

faecal

of



24 8. A di sposabl e absorbent article (20) according to clains 5,6
and 7 characterized in that said spacer (54) is sele -—~from_the

orou oot <R DEIILE % s ™ 2 o Y e

conpri ses high fnterral "phase® erruIZ%i on foam

an absorbent core (26) intermediate said topsheet (22) and
said backsheet (24); and

a spacer (54} joined to at least one of said topsheet (22),
said backsheet (24) and said core (26), said spacer (54)
being generally symmetric about said longitudinal axis (LL)
and registered with said aperture (46) characterised in that
said spacer (54) comprises two springs, each of said springs
having a different spring rate in a direction generally
orthogonal said longitudinal axis(LL), said spring oriented
towards said rear waist margin (34) having a greater spring
rate than said spring oriented towards said front waist

margin (32).

6. A disposable absorbent article (20) according to claim 5
wherein shape of said spacer (54) defines two transverse
spans (56), a larger transverse span (56) and a smaller
transverse span (56), said spacer (54) is oriented so that
said larger transverse span (56) is disposed towards said
rear waist margin (34) and said smaller transverse span (56)

is disposed towards said front waist margin (32).

7. A disposable absorbent article (20) according to claims 5
and 6 characterized in that said core (26) comprises an
upper layer (26U) joined to said topsheet (22) and a lower
layer (26L) joined to said backsheet (24), and said spacer
(54) is joined to one of said upper layer (26U) and said
lower layer (26L) in a disposition intermediate said upper
layer (26U) and said lower layer (26L), and
preferably said upper layer (26U) and said lower layer (26L)
have a space there-between of at least 0.6 centimeters when
said spacer (54) is under a pressure of 1,400 kilograms per

square meter.



9. A di sposable absorbent article (20) according to clains
5,6,7 and 8 characterized in that said topsheet (22) is el astically

ext ensi bl e.
cl ai ns

MMM cbserbert artrele (20) _ascording

"

conprises transversefy 'oriented slits.

10.

A disposable absorbent article (20) according to claims 5,6
and 7 characterized in that said spacer (54) is selected
from the group consisting of foam, <rubber, twisted
cellulosic fibers, and fluid stable aggregates, and
preferably said spacer (54) comprises high internal phase

emulsion foam.

A disposable absorbent article (20) according to claims
5,6,7 and 8 characterized in that said topsheet (22) is

elastically extensible.

A disposable absorbent article (20) according to claims
5,6,7 and 8 characterized in that said spacer (54) further

comprises transversely oriented slits.
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