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Di sposabl e absorbent. structures such as di lgendd apers;
g and incontinence pads have net with incriﬁggggdbﬁgircial
ecent years prinari+d~because of their conveni ence. Many
different comstructions have been proposed and used and some have 15  net
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function : ot _ robl ens has been
the inability to provide a suitable construction that can 20 accept a

| arge void of body fluids. This is particularly true of the adult

i nconti nent whether the incon{inent be active and working or ill and

bedri dden: Vari-ous attenpts have been made to provide special structures to
absoBb .a | arge body fluid void.” These include U S. Patent 25- 3,441,024 to
H J. Ralph, US. Patent 3,747,602 to:H J. Ralph,-U S Patent 3,968,798 to

K. C. Hokanson, and U.S. Patent 4,067,366 to R L. ‘Johnson. While these
various constructions were designed to assist the adult incontinent, the
pr obl em gagkgrouid@farthe draténton di sposabl e absor'bent structure which
w || handle a full volune discharge of urine w thout |eakage still remains.
Particularly when the incontinent i.s an adult, disposable structures
gendPal | Pisppsaide ahsgrbentasttuttures ysucizsas disposabllecharge of urine
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the sanitar apkin
wié‘ QA%reased commercial acceptance in recent years

primarily because of their convenience. Many different
_ constructions have been proposed and used and some have
15 met with widespread commercial success in spite of certain
inadequacies in functional properties.

One of the most serious prior art problems has been the
inability to provide a suitable construction that can.

20 accept a large void of body fluids. This is particularly
true of the adult incontinent whether the incontinent be
active and working or ill and bedridden. Various attenmpts
have been made to provide special structures to absorb a
large body fluid void. These include U.S. Patent

25 3,441,024 to H. J. Ralph, U.S. Patent 3,747,602 to
H. J. Ralph, U.S. Patent 3,968,798 to K. C. Hokanson, and
U.S. Patent 4,067,366 to R. L. Johnson. While these
various constructions were designed to assist the adult
incontinent, the problem of providing an overall

30 disposable absorbent structure which will handle a full
volune discharge of urine without leakage still remains.

Particularly when the incontinent is an adult, disposable
structures generally have not accepted and held a full
35 volume discharge of urine without leakage onto clothing.



art to handle a full discharge of nenstrual fluid (see U S. Patent

4184, 498 to P. Franco), disposable structures which will handle a agpl et e
ur¥ne void by an adult are 5 absent . e present invention prow geg an
absor bent €5t ruct ure whi ch accepts and holds a conplete urine void by an
adult and whi ch nay be used as an infant diaper,. an adult I ncont i nence
devi“ce, a sani t?elrghcmq:l'k advancesndane beemmade.dn the sanitery ToPSdfmar v

of the Inventiqy c?‘i-ﬁﬁ a fﬂﬂflt BN aPGel F mn%tmauemusmr Yglew e to.
recei ve and contaln bo fluid

rising a | ooge onpact ed,
cekbal osic fi bribafse tﬁﬁtie‘ﬁ'a\ﬁ 4& KU ke |W\S‘§Ealﬁ1§pﬁéaa shrustunes;ne
side and a noi Sﬁwmr mﬂnrmmrmﬂeahr ldbrtpl\e&rel\mmecumusbgt a]nemium-hene de of

t he absorb tt o po e the bhac rous
batt is su tarﬂat?soﬁ"f RS ﬁrré%ap where y“{ %enget% of the
batt is at | easstamnre& %iqmqmamandﬂ hﬁldswé mlettlﬁe urineevaigt by

exceedi ng 12. 7C§ﬁn£c§.\i{‘c§?§)wﬁ1§1 HYY AGe &E 4 his %tim'ﬁt@'d"i%ﬁé@, an

reservoirs spaced apar Wt h connecting c anne The servoirs and the

length of the cadnkel ingentinencendeyige c shisanitary “acB’F Nye AN AGIGQNK il

axi s of the bat{encdhgad £56¥ e SLiwel, t he channel are formed by conpression
of the cellulosic fibers. Each reservoir has a capacity of at |east about

10 cc. and@he channel depth is 'at |east half the depth of the reservoirs.
30 The two resesumany aofl the Irwemtelomct in concert to pro- vide a

t hree- di nensi onal product unlike the two dinen- sional products of the
prior. art. Wen the structure of the present invention is worn by the user
the | egs of theTh® present aiavention pravides An Ahsarhent KRrusturs de

si de, receive and contain body fluids comprising a loosely-

15 conpacted, cellulosic fibrous batt having a moisture-
impermeable backing sheet on one side and a moisture-
permeeble fabric cover which covers at least the side of the
absorbent batt opposite the backing sheet. The cellu-
losic fibrous batt is substantially rectangular in -shape

20 whereby the length of the batt is at least about 1.5 times
the width of the batt, the latter not exceedin§1237ccm
(5 inches ) One surface of the batt contains two reservoirs

spaced apart with a connecting channel. The reservoirs
and the length of the channel are substantially centered

25 on the longitudinal axis of the batt. The reservoirs and
the channel are formed by compression of the cellulosic:
fibers. Each reservoir has a capacity of at least about
10 cc. and the channel depth is at least half the depth of
the reservoirs,

30 o o _
The two reservoirs and the channel act in concert to pro-
vide a three-dimensional produét unlike the two dimen-
sional products of the prior art. When the structure of
the present invention is worn by the user the legs of the

35 user apply pressure to the structure against each side,
the structure selectively collapses at the channel more so
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the structure sel ectlvely col | apses at the channel nore so than at the

poi nt g~0f the reservoirs. This provides a boat shape by the back and: front
4ean| (see Figure 1) and the reservoirs staying open and avail abl e. 4
The se\eftive col I apsing of. #He-channel keeps the strike zone on the

| ongi t&rdi nal centerline. By 5 keepi ng the reservoirs on t he \V
| ongi t%@% S pBints6r ﬂ*ﬁxiéﬁé%ﬁ% Imgﬁ-oofaegra Bok€ 's capacity.
The absor bent structure may_ be In porate a di sposable d| aper such as
for an Wnibg ang TNt FAMLNg| MR pltee T4aHre, 1)o7k e FEERTYORGT di ng capaci t -
Fur t hergtaytng bﬁb’h aﬂa@@ﬁbﬂsbleiruﬁélﬁe@emyebml&:smg of thercorporated in a X

sani tary napk as_ wel S Ln_an inco nge ea I nstance the
openi nge"ﬁfmghke?pgsgﬁgk?ﬁ%r%eq& ‘g’ﬁ g‘?m?@‘dﬁf‘%’gée%?%ﬁ he void zone to
Sal | ow ikeepihgatiee aesepbirs enbthet hengittudical reendériihe, mwml ui d di scharge.
Gener al l¢ 1 £368 o?sgﬁ\éoferse%&ir'g M%J east 75 percent of the body fluid

r

dlscharged I n one econ efore, the present invention also
provides an adul t |ncont|nence structure substantially rectangul ar in shape
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oosel y-conpacgted c osrc | att _syper osed, on, sai acki ng
sheet, 3 n% ﬁ%ﬁ' u’rerg J& a‘&tﬁ E"#& Cei]ri,“""’&‘gveri ng at |east
t he si dmldin@%;mhcamormm ogneosbsorbent dthetirengay beet ; sai d absor bent
jobatt bejng 1%&1: r r Is ?ﬁ% ir@@ t th a
connectr ng c a#n&ei?’q 521“3 er gﬁésa ]'f' ? . a\f'?tfnnel bei ng
cent er ekr 68ch h@%l%&ﬂ?&i@? sthef I'Qﬁ?é“"bfét er thgcthaneeledSoi r having a
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one-hal f_ t he. dept h, of the.r vairs e nvent | op al so provides a
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backl ngse%Bﬁc?t and a

Therefore, the present invention also provides an adult incontinence
structure substantially rectangular in shape comprising a moisture-
impermeable backing sheet; an absorbent loosely-compacted cellulosic
fibrous batt superimposed on said backing sheet, and a moisture-

20 permesble facing cover, covering at least the side of said absorbent
batt opposite said backing sheet; said absorbent batt being provided
with at least 2 reservoirs spaced apart with a cornecting che mel-said
reservoirs and the length of the charmnel being centered on the
longitudinal axis of the batt; each reservoir having a capacity of
25 at least 10 cc. the channel depth being at least one-half the

depth of the reservoirs.

The present invention also provides a disposable disper comprising a
moisture-impermeable backing sheet; an absorbent loosely-compacted
cellulosic fibrous batt superimposed on seid backing sheet and a

30 moisture-permesble facing superimposed on the side of the fibrous
batt opposite said backing sheet; said absorbent batt being provided
with at least two reservoirs spaced gpart with a connecting channel;
said reservoirs and the length of the charmel being centered on the
longitudinal axis of the batt; at least one of the reservoirs having
35 a capacity of at least 10 cc., the chamnel depth being at least
one-half the depth of the reservoirs. '



noi st ur e- per meabl e faci ng superinposed on the S|de of the fibrous
a\t opposite said backing sheet; said absorbent batt being provided Wi t h.
| east L WO r ESErvoirs spaced apart wi th a connecting channel; said \
reservoirs and the length of the chapnel being centered on the longit nal

axiis,of the batt; at | east one of {he eservoirs having 35 a
capacity of at least 10 cc., the channel depth being at |east one-hal he
depth of the reservoirs. ~-3a - The present invention further provides a

sanitary napkin conprising a noisture-perneable outer |ayer contai ning an
absefbent | oosel yihe yegent: davension fusthert pravides Bosani tasyi REpkbs oprisingt t

bei ng provided gl f1atEreibimpaBle outér dapért oﬁ%ﬁﬁtg%rﬂﬁb%zbbﬁ@%oo&é’ﬁ
reservoirs spaced apart wth a co:}nectl n channel sai d reserv0| rs and the

|l ength of the ch& tedicryluloniefd the batt;
each reservoir havroviged wizhasiet surdbceatofl saisibé& emta.i.rtmgcmllaaét dept h bei ng

at | east ope-half X9 he QS 3 and
channel are cr eat%%gg%r esslgé)%to?&?’he 40([')'30%%}'8& CE:% ttsgéﬁ !%#M
fibers. The conpaodithe lsmgtholcthe m&tbﬁylgaqepml@dt%ﬁh@ﬂ%m i n the
shape desired foraag%fraﬁesaﬂ [ Sachfeddhobile & 1§ SoBe JRuse

or e

st anpi ng-type operation or enbossi ng roI I 1 ke Bri ef
Description of tH& ﬁamgganeb d@mm&%bﬁﬁﬁ ne-haldn s dﬁﬂ'@" ehtldsi nent
of the present i|nggérvodrs, Fig. 2 is a top view of the enbodi nent of Figure

1 with a portion broken away for clarity; 20 Fig. 3is a
cross-sectional view taken along line 3-3 of Figure 2;
10 The reservoirs and charnel are created by compression of the loosely-

canpacted, cellulosic fibers. The compaction may be carried out by
application of pressure in the shape desired for the reservoirs and
chamel. This may be done by a stamping-type operation or by an
embossing roll or the like.

15 Brief Description of the Drawings

Fig. 1 is a perspective view of one embodiment of the present
invention;

Fig. 2 is a top view of the embodiment of Figure 1 with a portion
broken away for clarity;

20  Fig. 3 is a cross-sectional view taken along line 3-3 of Figure 2;



4 is a cross-sectional view taken along line 4-4 of Figure 2;
6, 7 and 8 are top views of different enbodinents 5 of the present
on. Fig. 9 is a perspective view of a diaper |ncorporai|ng t he
absotbént . structure of the presdm invention; and 10 . Fig. 10 is a
perspectlve view of the diaper of Figure 9 as it appears when worn.
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Det ai |y Dap ofd [ i osf-ddia 1oneantviany akenVailbfgt *rxﬁ.e' Rugnideon is

susce | e of enbodinment in many different forns, ere is shown in the

dr awi d§“§ﬁ1 ‘here- in will be described in deta|I preferred enbodi ments __
of the invention and nodifications thereof. i s understood that the "N
prese SG ouUr e i r xenplif.i cati on of the

pri nC|r¥t gcegs og} t%ﬁee’l na\?’gtn?l %%eangi Sﬂr?g% ?’%t gﬁg%%rten% HB pddpen gﬁ\/ent ion to

t Ife etﬁfocﬁh?erﬂ@ﬁqnm&ﬂvaféd°mihe scope of the |nvent|on will be pointed out
in the appended claims. 25 Referring to the drawings and particularly to
Fi gur n .absor bent structure 10 |s rovided with reservoirs 12 and 14
conneg:[l&)' V3 A BRTSPeR Ive Y iRvaREi A BiigRer incorpopatipgcthee view of
t he aladsdobentststuniatureaof ttheo présemrednvenitiieniciang worn. Preferably,

t he underside of the 30 structure has at. | east one adhesive strip whereby
the structure can be fastened to the underwear of the wearer. The narrow
3% t i Fiof 10nhdspad Rerspectiyex view ofn thee AdapernofnwFdourgodt asn of the pad
woul d jxe appdarisoweth Widrrf,r ont. The pad is satisfactory for use as a-
urinary pad 35 or as a nenstrual fluid pad.  Wen the absorbent structure
is being worn the thighs of the-wearer would press at

Detailed Description of the Invention

15 While this invention is susceptible of embodiment in many
different forms, there is shown in the drawings, and here-
in will be described in detail, preferred embodiments of
the invention and modifications thereof. It is understood
that thé present disclosure is to be considered as' an

20 exemplification,of the principles of the invention and is
not intended to limit the invention to the embodiments
illustrated. The scope of the invention will be pointed
out in the appended claims, -

25 Referring to the drawings and particularly to Figure 1, an
absorbent structure 10 is provided with reservoirs 12 angd
14 connected by a channel 16. The view in Figure 1 is a
perspective view of the ahsorbent structure as it would
appear while being worn. Preferably, the underside of the

30 structure has at least one adhesive strip whereby the
structure can be fastened to the underwear of the wearer.
The narrow portion of the pad is the back portion whereas
the wider portion of the pad would pe worn toward the
front. The pad is satisfactory for use as a urinary pad

35 or as a menstrual fluid pad. When the absorbent structure
is being worn the thighs of the wearer would press at
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points 18 and 18' to cause the pad to forma boat-I|ike shape where the

sivdes of the pad.are higher than the central portion. This assists in
preventing | eakage by any runover of fluid over the sides. 5 Figure 2 A58
top view of the pad of Figure 1 show ng-%+H absorbent structure 20 hayi f9.
back reservoir 22 and a front reservoir 24 connected by a channel 26
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a urinary ad, it could be expected that the flow of the urine into the pad
woul d follow t ' t{on rSESehel f ty UG e re
has an absor bellr:lf‘g a%'?fo%é)l%gésol I;}-ﬁcég;rrpact ecf rc%‘fﬁsi ?‘]‘%ez%r ngﬁd 'S
provi ded wit h 2PFRFRATE SHTTEE 20 haHing dndadk raserve ith@2siamds aand
giv% S ﬁ portibmwi ir-]é@ef\wizﬂvﬂ adiirdeted m;aﬁe¢rﬁd1auizt.perm@%¥5 :qarfﬁi ng

i ch may it orm o nwovern syc S ester or er
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Figure 4 is a cross-sectional view 40 0 sorbent structure.of Figure
2 al'ong |ines Davrien;such ag A polyethylens \Pagking« ates the rel ati onship

of the depth of the channel in relation to the reservoirs. As can be seen,
, Figuré 3 provides a cross-sectional view 36 of the absor-
15 bent structure of'Pigure 2 along lines 3-3. The absorbent
structure has reservoirs 32 and 34 connected by channel
36. If the pad were to be used as a urinary pad, it could
4 S be expected that the flow of the urine into the pad would
' follow the direction of the arrows. The absorbent 'struc-
20 ture has an absorbent batt of looselyv-compacted cellulosic
fibers 33 and is-provided'with a moisture barrier 35 which
comes up around the sides and covers a portion of the top
over which is placed a liquid permeable facing 31 which
may be in the form of a nonwoven such as polyester or
25 other suitable fabric. The under surface is provided with
an adhesive strip 38 to which is attached a release liner
37. Upon removal of the liner the adhesive is available
for fastening to the clothing of the wearer.

30 Figure 4 is a'cross-sectional view 40 of the absorhent
structure of Figure 2 along lines 4-4. This figure par-'
ticularly illustrates the'relationship of the depth of the
channel in relation to the reservoirs. As can be seen,

. the reservoir 44 is deeper than the channel 46. This is a

35 preferred embodiment, although the channel can be as deep
as the rgservoirs; The cellulosic batt 43 surrounded most
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antially all of the product. Release liner 47 is renoved t

voir 44 is deeper than the channel 46. This is a 35 preferred
t; although the channel can be as deep as the reservqirs. The

¢ .batt 43 surrounded nost of the way except for an opening on
a noi sture barrier 45. e facing 41 is used as an overwap to wap
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t he preése ention may al so be used in the form of a diaper.
diaper 90 is illustrated in Figure 9. The cellulosic batt 93 is pro- vided

ESQEYEs r§%9@, ancafd Vi { IdderH nisddriemth At ryluds -50 Sur roundi ng

W th
the ¢
noi st
mar gi

A6

of th
cotto
t oget

15

20

25

30

35

(e 628 i

Such a

180 (£Es e okoe by hadithe, ALPERARIR, Shetha. #ok W cd | n the

neesexiveirs i CThese| awednere lynei Hiwparative sand atiteer i t. Wien t he

Lséﬂ%l)%%re&i'é)%{)?estl %s#@ﬁ%g%w a!géi . V\%Wasp%gegtr‘y%ﬁ{lg! wearer. The

| oosel In cerpucease ccthe| mameral radingin 2,and i4 denotesdhent structure

In Figure

Or PEESEHL r WREELLS tﬁefﬂhxﬁ@@bfrmy@dwt& radpixes, ew@yon. fi bers,
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The absorbent structure of the present invention may also
be used in the form of a diaper. Such a diaper 90 is
illustrated in Figure 9. The cellulosic batt 93 is pro-
vided with reservoirs 92 and 94 with the connecting chan-
nel 96. -Surrbunding the cellulosic batt is”a.moisture—
imperneable backing 97 and a moisture-permeablé facing 95.
The facing and backing are lgminated in thé margins and
elastic is placed in the diapér for suitable fit. When
the diaper is worn, tape tabs 91 secure the diaper about
the wearer. In Figure 10, the diaper 100 is illustrated
as it would appear on a wearer.

The loosely-compacted cellulosic fibrous batt used in the
absorbent structure of thé-preseng invention is formed
fron wood pulp fiberé, rayon fibers, cotton linters or
nixtures thereof. The batt is primarily held together by
interfiber bonds requiring no added adhesive, 1In sone
instances the batt may contain synthetic fusible fibers
such as polyethylene, polypropylene and the like. The
batt is a bulk density coherent web of 1oose1y-compacted'
cellulosic fibers preferably comminuted wood pulp fibers
in the form of so-called "fluff". When the reservoirs and

hel d

ki



interfiber bonds reduiring no added adhesive. In sone instances
na contain synthetic fusible fibers such as pol yethyl ene, pol ygropyehe -

the like. The batt is a bul k density7coherent web of | oosel y
35 cellulosic fibers preferably comm nuted wood pul p fibers in the form
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In e batt a corrpr essi n ac- rocess ressi on
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absorbs t he bod comrences distribution of uld to other

parts of tRe coengifdied Fibroys, xegirn, whexedngtheef &EﬁﬁécFFﬂgceﬂaﬁﬁEPgr
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e base of t ngi.t t S o
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the channel . Tigles ladiesiicy ibag tapersiculariyaadeost the caBnecldnd from one .

reservoir to a%@;tahﬁfeﬁnd 1% 0 (ch@nnldd’ t;% ¥t least! hsneltbul QéFﬁhf ok ere
batt. The location a spaC|ng of . th e %§erv0|rs na om ze
e.

optinize dOndi TeSREVEIESy pALthopsh, asg Pt Pﬁs%ﬂﬁﬂ@e f“ﬁYlHﬁFy ﬁgﬁé
it is desirabl as Grighha G=swity as tbhebbapleaced aatresegvbiryo theekedsapart
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found that eve € reservoirs may be
relatively cl oﬁiatmgét-herrhitshﬂenéﬂ-fvém a@ﬁésf\‘-él fini srANSPOXRSANGt kber eser -

voirs should bQﬂﬂUT@‘%@%ﬁf%hetQ%s%Q%%ﬂ%lt%nQnBEﬁEﬁrﬁthtétother parts of
15 the cellulosic fibrous batt. The location and spacing of
the reservoirs may be customized to optimize conditions
for a particular use. In the instance of urinary pads, it
is desirable for the reservoirs to be placed at least two
' S inches apart but preferably not more than about six inches
20 apart. It has been found that even in the use for a
menstrual pad where the reservoirs may be relatively close
together, that at least one-half inch between the reser-
voirs should be provided for the channel and preferably at
least about an inch is suitable for the length of the
25 channel. In all instances, the reservoirs and the. channel
should lie substantially on the longitudinal axis of the
absorbent stucture. ' '

Aithough the absorbent structure is substantially

30 rectangular, it can assume other shapes such as those
illustrated in the drawings. One primary benefit afforded
by the combination of the substantially rectangular shape
of the reservoirs and the connecting channel is that when
the structure is worn, the thighs, whether they be those

35 of an infant or an adult.'place pressuré on the sides and
the sides come up in the central portion to provide a
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| east gabpyt an inch is suitable for the length of the 25 -channel. In all’
I nst a X the reservoirs and the channel should |ie substantially on.the
longi\udiwal axis of the absorhgat stucture. Although the absorbent e
structwe/is substantially 30 rectangular, it can assune ot her shapes

such gﬁﬁthgﬁs illustrated in the drawings. One primary benefit afforded by
the cOMAtTddikeh niguranionan: Sachy a sonfigurationaps dighBy reservoirs

and t ldestioabdet iteg prevent! lieakiagel ofh@ddyh€184B4ChY @hbS 4@k, the thighs,
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si des and t'he sides cone up in the central porti-on to provide a et
boat-1i ke configuration. Such a configuration is highly desirable to )
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Do polunesisarrarel o oo oA Wl e1uiANC, THY! @Bp EAYRRET okhe I1ke.
Prefer blg t.he fabric used Lor 15 t he .coyer |§ a, 1gﬁtme| ht fabric in
t he réﬁﬁe B 1ges sprace Ra¥s PEePVEFHERBPP dnaRdEdnid RewBRable | ess t han

0.2 graterjal sochThae wpsbnwoveablfabkdbli CFopauRampleyaknel y hi gh _
v ap ekl Al B’ EB1585RL, RMGLEARERLYT o1ybopyaalls on (he cover s
nylon, rayon or the like., Preferably, the fabric used for
15 the cover is a lightweight fabric in the'range of 0.3 to
5 ounces per square yard and with a'density less than
0.2 grams per cc. The most suitable fabrics have unusual=-
1y high elongation loft softness and drabe characteris-
tics. -Though the cover is moisture-perméabie,'it is
20 preferably of the type which after permeation of the
moisture prevents strike back of the bedy fluid when the
absorbent structure is approaching saturation.

The body of the celluiqsic fibrous batt is substantially

25 more wettable gpan the cover and tends to draw liquid away
from the facing layer. Thus the void occurs and the cover
is permeated and the liquid deposited in at least ohe
reservoir. The individual fibers of the batt are extrene-
ly wettable and thus draw the liqﬁid into the baﬁt and

30 along the channel to the other reservoir. The base of the
reservoir is a densified fibrous region wherein the capil-
lary radius is quite small. Thus, the capillary pressure
is increased and the liquid is rapidly distributed to
‘portions of the cellulosic batt. Furthermore, the base of

35 the channel is of a higher density than the immediatelv
surrounding areas except for the reservoir. Thus, this
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20 preferably of the type which after perneation of the noi
strike back of the body fluid when the absorbent structure i g appflg
séturatlon The body of the cellulosic fghrous batt is substa 7= .
mor e wettable than the cover and tends to draw |iquid away fro e facing
I ayer . Thus the void occurs and the, cover is perneated and the liquid

dep05|ted in aEeP§&§ﬂegn51PEQBFVGF91°¥hét|ﬁBPvPGE&I°f|BE?s°B¥“¥ﬁ§ BEPT are

?ﬁtrege IY ?ENﬁabbe?amd1bh§atdb&pulmarylgvedsuﬁéOﬁéherbﬁipoﬁﬂdtﬁg al ong
e Cchanne (0] [ S se r eryolLJr
dengi fi ed f.br&&gﬁﬁggq§ thE. PEhak ﬁsS§§§P?? 8§§e Bop ERFREGRIL efnsi-

Thus, the. caplﬁu&ﬂybpsesgﬁrGhescthereaseerundrtﬁnrthqnidbserbaptuey

di stribut eg tom%tiaoras.aotnshhssl:bgl q8iC Qﬁase Eea&hsia@rfmi—a&sbase of 35
t he channel is of ,a sity thap the i medi atel ¥ surroundlng ar eas
n

except for thef F§§9P§ogF t?ﬁu athP ‘the. EesﬂEﬁgFF$eﬂ“ theucharBedn at the
base of the chproeider ehevmdkimanf capitlbhrgaprebsuyepbesavse i toabinest

the ot her reset; VeRE, 287 SoNEabr URRTEEE FRE PLBERY GF (Fhe beEE prER
These densi fi e#hiei bighs deagitys oft thredensdfiedt Gibervservoirs and the

channel pjgvi de the maxi nun capillary presSUre because it conbi nes the very

| ow contact angle ers.of th tt_ wWith the hj nsity of the
densi fi ed fibe&g d%Hgd $ingxs P?bég PtPhérSaPth?%e tvekEpple,
wet t abl e, genegéhbrauayl gvthUEdqﬁEBGEibéﬁteohtaaﬁ|eﬁgbeéohehbﬁuabaﬁterr]

In the optinunbﬁabqqingtprQSUWigﬁthkkaxtgr The wickability or
preferential absorptivity of the body of the batt for
15 water is limited, however, by its low density which

) events

results in large effective capillary radius for the
capillaries between adjacent fibers.

The pressure causing a liquid to enter a cylindrigal
20 capillary is expressed by the equation

2 Ycos ©
P= -------- -
r

25
wherein
P is the canillary pressure,
¥y is the surface tension of the liquigd,
© is the liquid-fiber contact angle, and
30 r is the capillary radius,

With a given liquid, the pressure (capillary force)
increases with the cosine of the liquid-fiber contact
angle (reaching a maximum where the angle is zero) and
35 increases with narrower capillary radii so that narrower
capillaries will draw liquid from wider ones.
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feraqtial absorptivity of the body of the batt for 15 ~“water is
however, by its |low density which results in large effective:

radius for the capillggles between adjacent fibers. The pressur e §
) ‘rzlqu|? to eFter a cylrndrical 20 capillary is expressed by the
equation 2 [err] cos [err] P = 2[lerr]cos[err] r 25 wherein Pis the '
capl!Th?yrﬁ£é55ﬂ¢e?lf%#P}1+§YtPﬁFéﬁﬁ$eﬁk?t?ﬂﬁé?ﬂ#ﬁ¥e§+ﬂp iMEd eis the
g:gghs?a%bsg Q?ﬁtﬁ§$r6@Q|Eatﬁﬂﬂbﬁ@ffeé%éd;ﬁynbdxﬂﬂﬂﬂéugelatﬂms. Wth a

qui d, essure (ca ary. C. HATARS) L thet he cosine of -

t he I?ﬁGFHFF?ﬁe?gcggfai?yﬁﬁ 1%H§réﬁthﬁﬁg%f%%x§§éﬁ§§§§§ the angle is zer oW/
and.35he.indigﬁéealmfihgnarimw&aChap$Y¢awy'Thﬂhinéiﬁiﬁuﬁlnarromer
cap! | kehbes WE! bnd BULL! Ve SROSLEhEEAL BN Snaller Ltqdle-£obekive
wi ckabiTrty between the cover layer and thée ﬁ%g of ;%e fjbrous batt is
af f eceentagt panalescthanathose jehsthe cCOVRT ¢ %%y%ﬁ%F%REF?ﬂe rel ative

r@ttaghéiE&nQit&haiEBdféhddahnéibeoeiﬂﬂn@aahsﬁhqeantﬂbb ovelralliual . 5
I bers o

f the batt haye substantially_ s L aui d-f1ber ntact angles
than tREEE2EF ?ﬂecﬁg§xiaF§y8Fe5§gfﬁoﬁ?ngg%#éﬁcé$é#%€ %é$$e%%%ce and )
provi bodg efsthet batktal overall increase in capillary pressure to absorb
iqu|d into the body of the batt.

A densified fiber layer such as that at the base of the
reservoirs and the channel provide the maximum capillary
pressure because it combines the very low contact angle of
the fibers .of the batt with the high density (small

15 capillary radius) 6£_the densified fibers,

Thus, when urine is voided into an area in the cover
layer, it partially wets a small portion of the cover
layer ané is passed through the cover layer, almost

20 instantaneously, to the reservoir. It then comes into
contact with the body of the batt surrounding the
reservoir and the channel and is preferentially absorbed
into the body of the batt because of the enhanced
wettability of the reservoir and channel and particularly

25 the base of the reservoir and channel. The same is true
when the body fluid is a menstrual fluid or other liquid
exudate. '

In addition, it may be degirableltd provide a'papef-like
30 densified layer on the side of the batt opposité the

reservoir. The paper-like densified layer is formed by a

slight moistening of the surface of the batt followed by

light compaction using the application'of'preSSure. u.S.

Patent lo. 3,017,304 to Burgeni provides such a demnsified
35 layer in a loosely-compacted cellulosic fibrous batt.
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10 A densified fiber layer such as that at the base of the reservoirs and

tqe,chaﬁnel provi de the maxi num capillary pressure because it combi nes=tig
very |ow contact angle of the fibers of the batt with the high densAp
(small 1% capillary radius) of the densified fibers. Thus, when e f%

vojded into an area in the cover layer, ifjpartially wets a small por
of the cover layer and is passed through the cover |ayer, alnost 20

i nst ant aneousl| y q.t: es OLI. t then cones into contact with the
body of the bat Fhégr &’gﬁﬁéu §§£¥h§£?%§€¥?f‘%i 3YFE PIRMQYEH icking of liquid
pré&ferentially &bselbeporhions hef bthiy strodtubest because of the enhanced
wettability of the reservoir and channel and particularly 25 t he base of
the reservoir and channel. The sane is true when the body fluid is a.

menstrual flui dI&r véthePe| PRdeEs tORRIPe. thesegskillnd in thes ars ddeitr abl e
to provide a paperibtion80and densdificst iene o R e i i dnddidlehts

opposite the regervaoi.;. .Th aper-1l.i ke depsifjed |layer js forned by a
sl i ght noisteni§§SSF1§ﬁg gﬁ?@%o@?%ﬂbﬁkﬁpﬁih¥eécﬂ#?ﬂd&ftiﬁﬂ§ﬁfﬂﬁgcéﬁﬁﬁcFPGh
usi ng the appl i caopefothe lresntian ab. ®fifed dnt tH¥0appdnBdd c38st.0 Bur geni

on

provi des such a densified 35 | ayer in a | oosel y-conpacted cellul osic
fibrous batt. This paper-like densified | ayer pronotes w cking of liquid
to all portions of the structure. It will be understood by those skilled in

the art that variations and nodifications of the specific enbodi nents
descri bed above nmay be enpl oyed wi thout departing fromthe scope of the
i nvention as defined in the appended cl ai ns.



-12- 1. Ar conprising a | oosel y-conpacted cel lul osic
flbro-wspatt substantially rectangular in shape 5 and.having a length at
Igast 1,0'{0 ﬂlﬂmumm "ntu th of the batt, the width not,-exceeding 12.7 °
cm ( ala sai d batt containi ng at | east-2 reservoirs
spaceS_apart "wi fth & cbnrfect'i ng channel, said reservoirs -and.the | ength of

t he channel being centered on thel2® | ongi t udi nal axi s .of- the batt, each
reservoir having a capacity of at least 10 cc., the channel depth being at
| east ogeplighé the depth of the reservoirs; a noisture- periteable facing .-

.

- °

covering the surface of the batt containing the reservoirs; and a A
nmoi st ure-i nperneabl e 15 backi ng covering at |east: the surface opposite

t he surﬁaceaaoababnbagttberuesetéocoaprfsxﬁ@eaahmusémyﬂcaﬁpauﬁade:of Clain
1 wherei

L vher el )i 35 (GhebliE BESE KAbLDahDi8) SFNPLLLARI L Ofk Unddie 1bers of

brous “bat sor ur e m 1 orf claim?2
‘wheBei naadc havéagr aolenpth| ataleasbcabent 1402 tinemtheiwidkh tafinsverse end

of the aéa%orbtaw %h"eu%tiai:ﬁ né? éxceea’hsgamapx bents SheHes) |irgpeof any one of
claine 1 tg 3 rein aci t each.reservoir is sufficient to hold

at IeasF“?gaﬁére nFaéﬁ Eﬁétb BVtPKBFﬂgd?ECﬁ%ﬁiﬁxﬁ|FF§ﬁE¥%%E%nd 30 5
The absepaeeid spartt wiehol 2oypnecein§ channel]l ssaid réweevoirdie surface of

the absquBenteD3Lho@RPa Lhel BRahRSET LG Lenbbfud ol ¢hdh @ paver-Iike

denS|f|e sk he“absor any onge claine 1 to 5
whélei n liongizndinadaaikisgofs theobrlsd each ﬁﬁﬁ%@ﬂ@%tvhﬂ%tmGFﬁfor secur enent

of the capacity of at least 10 cc., the channel depth being at
least one~half the depth of the reservoirs; a moisture-
permeable facing covering the surface of the bétt
containing the reservoirs; and a moisture-1npetneable
15 backing covering at least the surface opposxte the surface
containing the reservoirs.

2. The absorbent structure of Claim 1 wherein the base of
_ the reservoirs is a densified region of the fibers of the
20 fibrous batt.

3. The absorbent structure of claim 1 or claim 2 wherein each

reservoir is located between the center and one transverse
end of the absorbent structure,

25 -
4. The absorbent structure of any one of claims 1 to 3 wherein the

capacity of each reservoir is sufficient to hold at least
75 percent of the body fluid discharged in one second.

30 5. The absorbent structure of any one of claims 1 to 4 wherein the
surface of the absorbent ba_.ft orncs:te the reservoirs is provided
with a paper-like densified skin.

6. The absorbent structure of any one of claims 1 to 5 wherein the

35 backing is provided with an adhesive strip for securement of the
structure when worn,



structure mhen wor bsorbent structure of any one ¢
to 6 in the form ﬂ ﬂ &!“ﬁ““rmmkl n, a di sposabl e di-aper, or

ihcont i nence pad. {3 ncont i nence.structure substanti al V' .
rectangul ar in shape conprising a rmlsture1 ﬁperneable backi ng sheet; an

agéprbent Ioosely comﬂggtgg 8§%éﬁ4c2¢#ﬁ?¢ ;éng% §%P§9%Eﬁ%§gd Qn sald

batki ng sheet, anll a Nors T per e C|ng C } cast the
side of said absteb@ninbtie mmf@mm}kln@meta diGposabd eabsor bent

batt being provigegodd! hoRtad efpdorde frfsiiie/ Ydp, Spaced apart with a

cqanecti ng channel said reservoirs and the 'l ength of the channel being
centered on the Iong!tudlnal axis of the batt; each reservoir ‘having a
capacity of at least 10 cc. the channel depth being at 15 |east one-half

the depth of™t-hg-reggr &am% iaconlhseaeul ktweeakénsasstéﬁwsw&e of claim
8 wherein the baCkhgng eet. is_provid an adhesi ve

functi ons afress arsip shepe §888F ﬁéﬂg Bt P %tBEﬁ'hﬂéﬁrﬂﬁPhiezo
1Q A disposabbec&uagesheempraalagserbenstmbesempecanpbéEebac&lﬁglebeet an

absor bent | 0osgl §rsamstt%dssggmggkgaf bR 848aPBALK EHECLLIROSCHngNa5al ¢

backi ng sheet an tur aci ng-super 8%fde of
the fibrous baPPisgpserpernsn lgaéaphggsneeer.saoueass@rgbnleast theat t

bei ng prow ded gWideh o#t s'aQéSTabE&QbéﬁiebHQtr&p aaseé Qﬂﬁatb%khné gRegest i ng
channel ; d reservoirs. and I th of centered on

h .
the Ionglt di n£RigdypdsgrbeRt QEF “9e8§?v ﬁsg VQFheaFei§g§Bl?s havi ng a

reservoirs spaced apart with a connecting channel said
reservoirs and the length of the channel being centered on
the longitudinal axis of the batt; each reservoir having a
capacity of at least 10 cc. the channel depth being at

15 least one-half the depth of the reservoirs.

’ oo 9. The adult incontinénce:,_,ﬁtnzc’tume;bf claim 8 wherein the
: backing sheet is provided with an adhesive layer which
functibns as an adhesive strip for securement of the pad
when worn.

20 19, a disposasle diaper comprising a moisture-impérneable
backing sheet; an absorbent loosely-compacted cellulosic
fibrous batt superimposed on said backing sheet and a
moisture-petmeable facing superimposed on the side of the
fibrous batt opposite said backing sheet; said absorbent

25 batt being provided with ‘at least two reservoirs spaced

" apart with a connecting channel; said reservoirs and the
length of the channel being centered on the longitudinal
axis of the batt; at least one of the reservoirs having a
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" -14- capacity of at least 10 cc., the cha | east one-hal f
the dg¢f of the reservoirs. 11'. A sanit rﬁ l il nl ing a L
noi st ‘berneable 5 out er | ayl¥= cont ai

onpacted cellulosic fibrous batty sald absorbent bat t belng pr o-

vi ded a‘% %?ﬁréécﬁgtsﬁ e attﬂg@rgﬂ,mer]g Fdptitadig\xy eservoirs

space connecting c hannel : said reservoirs and the | engt h of

t he chb@#ﬁaﬂ- oreTha L th%e‘?ﬁ%@’bd’%nﬂi%e"?wqmmal axjs of the batt; each

B

v

reservoir having a capacity of at least .10 cc. the channel depth belng at -~

Iaegistnj%gewlr“glrf#hge dEpt%%’g%btgg"égfﬁﬁglg %noijsrturel% mea itary napkin O

poSi reservoirs i's provided with an
addiesi oeténybayehi containingnan aabserbkentsioeselkytgearacteur ement of the

napki n h | 45 o ggﬂgnghgg BeBigNpgloOr cl aim 12
wher ei ng\?ﬁﬂ %%SE o%gt%egr%astégvesifga S. a ren5|f ﬁ reg|€€r} of t he fibers of

the fivided whth one surfage PHcpepi t??ﬁﬁLﬁQPt 38%s hereinbefore
descri g wbsbrveies egpacéd éb&ﬁmbﬂpwwmﬁmmgmaﬂ:ﬁelﬂn adul t

i ncontinegce structure p napki n,

substaﬁ?g | FGSQEVREF R, ﬁ"sbg#g g&@@é@rggagﬁé ?%F ?gfé%@gyto t he

atsonpeentegedroni the. longitudinal axis of the batt; each
reservoir having a capacity of at least 10 cc. the channel
depth being at least one-half the depth of the

reservoirs.

15 12, The sénitﬁry napkin of Claim 11 ‘wherein the side
opposite the reservoirs is provided with an adhesive layer
which functions as an adhesive strip for secureméent of the
napkin when worn. '

20 {3 The sanitary nakpin of claim 11 or claim 12 wherein the base of :
the reservoirs is a densified region of the fibers of the i
fibrous batt.

14. An absorbent structure, substantially as
hereinbefore described with reference to the
accompanying drawings. _

15. An adult incontinence structure, a disposable
diaper or a sanitary napkin, substantially as herein-
before described with reference to the accompanying
drawings. ' |
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