SPECI FI CATI ON URI NE RECEI VER AND WEARI NG ARTI CLE TECHNI CAL FI ELD 5[ 0001]

A first aspect of the present invention relates to urine receivers adapted
to be put on a person such as a bedridden aged one for whomit is difficult
to control timng of urination and/or to nake disposal of urine after

di scharged so that automatic 10 urine disposal nmay be achieved.

Second and third aspects of the present.invention relates to wearing
articles and nore particularly to wearing articles such as pants,

di sposabl e di apers or incontinent briefs provided with a suction unit for
suction of noisture such as urine. 15 RELATED ART [0002] Conventionally,
automatic urine disposal systens for a physically disabled person such as a
bedri dden aged one are knowh.P Eot exarpliep The @rli ne receiver disclosed in
JP 2006-26108 A 20 ( PATENT DOCUMENT 1) includes a suction unit to collect

t he urine discharged byHive wearsrerandoawzrAaINe goairderd ube extending from

TECHNICAL FIELD
5 [0001]

A first aspect of the present invention relates to urine
receivgrs adapted to be put on a person such as a bedridden aged
one for whom it is difficult to control timing of urination and/or
to make disposal of urine after discharged so that autcmatic

10 urine disposal may be achieved.

Second and third aspects of the present invention relates
to wearing articles and more particularly to wearing articles
such as pants, disposable diapers or incontinent briefs provided
with a suction unit for suction of moisture such as urine.

15 RELATED ART
[6002]

Conventionally, automatic urine dispesal systems for a
physically disabled person such as a bedridden aged one are known.
For example, the urine receiver disclosed in JP 2006-26108 A

20 (PATENT DOCUMENT 1} includes & suction unit to collect the urine
discharged by the wearer and a urine guide tube extending from
the suctionunit to a vacuum tank. The suction unit has an opening

covered with a liquid-pervious sheet and this liquid-pervious



the suction unit to a vacuumtank. The suction unit has an openi ng covered
with a |iquid-pervious sheet and this |iquid-pervious sheet is provided on
its inner surface with a pair of electrodes spaced fromand extending in
parallel to each other. Wth the urine receiverput on the wearer ' s body,
when the paired electrodes are electrically connected with each other by
urine, electric 5 signals are generateg. and, in response to this electric
signal, a vacuum punp is actuated to cause urine evacuation fromthe
suction unit toward the urine guide pipe to be initiated. [0003]
Conventionally, wearing articles such as pants provided 10 on their side
facing the wearer's skin with a noisture-suction systemare known, for

exanpl e, frend&: Q8-(ELEI24A ohPATENIN EOSUNVENTe R) th lanpd i s f RABENTcDOCUVENT 2,
a catheter system functioning to such and to evacuate urine outward from
pants is desgiihedrohnatidexcase of ihhpsrgatheteresysteny1 heitpanks are
provided on 15 the side facing the wearer's body with an interface device
conprising a,phastis Sheld: 38HmLIRA L0 £ BEQ) VendH i Epa B dd QWdrbAPer Vi ous

| ayer lying on the side of the shell facing the wearer's body and a

hydr ophobi c_cover, j (s he: sl +Ehe |d1quids knper vi ous
| ayer facin89§H%ﬁﬁgggg%lgp%gh%%%V%ykgggﬁﬁu%hggﬁ%gggggnected to the shell so
that uripe staying.in the pan r. b ol I.ect ed, i nt - I nder a
suction %ff3%?%%ﬁ%af%§eﬁ?Fggﬂééngépeﬁﬂ%ﬁ¥ggt(%gg%gfﬁe%gglggﬁg%gghated from
C?nvenggonakkg, weari ng

the pants through the drain tube. -3. [0004].
articles suéhvﬁgnﬂhﬁngp?%i?%gag%%1fh§FLS§i%%HF%§Wﬁ§u he wearar 8% body with
a urine sensor are known, for exanple, from JP 2004-41697tAT§P TENT

DOCUVENT 3)§uctlon unit toward the urine guide pipe to be initlated.

[0003]

Conventionally, wearing articles such as pants provided

10 on their side facing the wearer's skin with a moisture-suction

systemareknown,forexample,fromJPGS—5lO924A(PATENTDOCUMENT

2). In this PATENT DOCUMENT 2, a catheter system functioning

to such and to evacuate urine outward from pants is described.

In the case of this catheter system, the pants are provided on

15 the side facing the wearer's body with an interface device

comprising a plastic shell serving to receive urine, a

liquid-impervious layer lying on the side of the shell facing

the wearer's body and a hydrophobic cover stock material lying

on the side of the liquid-impervicus layer facing the wearer's

20 body. Adrain tube is connected to the shell so that urine staying

in the pants may be collected into the shell under a suction

effect and the urine collected into the shell may be evacuéted

from the pants through the drain tube.



5 According to the disclosure of PATENT DOCUMENT 3, a urine sensor is
sandwi ched between a pair of diapers. The urine sensor includes a pair of
el ectrodes extending in the |ongitudinal direction and, upon electrical
connection of the paired electrodes via urine flow ng between them the
urine sensor is turned on to 10 detect occurrence of urination. PRI OR ART
DOCUMENT PATENT DOCUMENT [ 0005] PATENT, DOCUMENT 1: JP 2006-26108 A 15
PATENT DOCUMENT 2: JP 08-510924 A PATE DOCUMENT 3: JP 2004- 41697 A
DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0006]
20In the urine receiver disclosed in PATENT DOCUMENT 1, a pair of
el ectrodes is covered with the |iquid-pervious sheet so that, upon
occurrence ofoanji nati on by the wearer of the urine
Conventionally, wearing articles such as pants provided
on their side facing the wearer's body with a urine sensor are
known, for example, from JP 2004-41697 A (PATENT DOCUMENT 3).
5  According to the disclosure of PATENT DOCUMENT 3, a urine sensor
is sandwiched between apair of diapers. The urine sensor includes
a pair of electrodes extending in the longlitudinal direction
and, upon electrical connection of the paired electrodes via
urine flowing between them, the urine sensor is turned on to
10 detect occurrence of urination.
PRIOR ART DOCUMENT
PATENT DOCUMENT
10005]
PATENT DOCUMENT 1: JP 2006-26108 A
15 PATENT DOCUMENT 2: JP 08-510924 A
PATENT DOCUMENT 3: JP 2004-41697 A
DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0008]
20 In the urine receiver disclosed in PATENT DOCUMENT 1, a
pair of electrodes is covered with the liguid-pervious sheet

so that, upon occurrence of urination by the wearer of the urine

receiver, urinemay spread over this liquid-pervious sheet and/oxr



receiver, urine may spread over this |liquid-pervious sheet and/or the
ot her 1iquid-pervious sheets and the paired el ectrodes may be electrically
connected to each other via the |iquid-pervious sheet (s ) wettedwi th urine
However, it is not necessarily assured depending on the wearer's posture
that the dlscharged urine 5 snoothly spreads over the |iquid-pervious
sheet (s) and, in consequence, there is;a possibility that the vacuum punp
coul d not be actuated even when urination occurs. [0007] It is an object of
the present invention on a first aspect 10 thereof to inprove the known
urine receiver so that a pair of electrodes nmay be electrically connected
with each other via urine rapidly upon occurrence of urination. [0008] The
shel | descrthedthar PATEN-ROCHVENTs2=dts andehefpa mpldastd o ribiesatar i al and
therefore liquid-inpervious. In addition, the |liquid-inpervious |ayer is

formed on the eSkdertfaltiRecsheklkehat ag-i benaeat erchs bofyd-certabm v,
di scharged urine is sucked away fromthe shell but a small quantity of

urine is i n@xvéé«@(@l qult%feﬁ wh B thenshedde it houts el Ng-suekedy awayred
Vapori zati on of
dependlng on the wearer's posture that the discharged urine
153 smoothly spreads over the liquid-pervious sheet{s) and, in
consequence, there 1s a possibility that the vacuum.pumb could
not be actuated even when urination occurs.
[ago7]
It is an object of the present invention on a first aspect
10 thereof fto improve the known urine receiver so that a pailr of
electrodes may be electrically connected with each other wvia
urine rapidly upon occurrence of urination.
[00081
The shell described in PATENT DCCUMENT 2 is made of a plastic
15 material and therefore liquid-imperviocus. In addition, the
liquid-impervious layer is formed on the side of the shell facing
the wearer's body. Certainly, discharged urine is sucked away
from the shell but a small gquantity of urine is inevitably left
in the shell without being sucked away. Vaporization of this
20 small guantity of urine raises a temperature within the pants
and makes the inside of the pants stuffy. Sweat of the wearer
alsomayraiseatemperaturewithintﬁepantsandcausestuffiness.

Stuffiness generated within the pants may induce skin troubles



20 smal |l quantity of urine raises a tenperature within the pants and nmakes
the inside of the pants stuffy. Sweat of the wearer al sonay raise a
tenperature within the pants and cause stuffiness. Stuffiness generated
within the pants may induce skin troubles such as eczema and create a
feeling of disconfort against the wearer. [0009] It is an object of the
present invention on a second aspect Eglhereof to assure the inside of the
wearing article to be prevented from becom ng stuffy and from causi ng skin
troubl es even when humidity within the wearing article rises. [0010] The
uri ne sensor disclosed in PATENT DOCUMENT 3 is designed 10 to be held
between a pair of diapers and the urine sensor may inevitably be displaced
relatively tecH he diaper andf ofeexaaptfe;ling ¢helicauvnserofagaittsicngh4 he

di apers on the wearer's body or depending on the wearer's posture after the
di apers havg-been put on the wearer's body. Urination can be detected at a
hi gh 15 probability so far as the el ectrodes of the urine sensor are

al i gned mﬁtpoémg urination region of the wearer but the urination detecting
accuracy will be lowered if the urine sensor is displaced and, in
consequence, the,urj r. oM : | i i nation
regi on of the we%z;:r ;{eér Qﬁ@&%&grof"%%\iéE)Q??Qﬁéﬁgaﬂhir%g}%s@eﬁé\%érﬂ% égg?%l%l aced
relatively to the urinatiaqn reqgi.qgn of .the arer, . Lt LS.l | to check
on the ' dt St SESHaN. HosaGSE Te i rhc sanes b Exharer PR TEhELT, o

di apers. [0011

LKOA becoming stuffy and from causing skin troubles even when
humidity within the wearing article rises.
[0010]
The urine sensor disclosed in PATENT DOCUMENT 3 is designed
10 to be held between a pair of diapers and the urine sensor may
inevitably be displaced relatively to the diapers, for example,
in the course cof putting the diapers on the wearer's body or
depending on the wearer's posture after the diapers have been
put on the wearer's body. Urination can be detected at a high
15 probability so far as the electrodes of the urine sensor are
aligned with the urination region of the wearer but the urination
detectingaccuracywillbe loweredif theurinesensorisdisplaced
and, in consequence, the urine sensor will be out of alignment
with the urination region of the wearer. However, even if the
20  urine sensor is displaced relatively to the ﬁrination region
of the wearer, it is impossible to check on the displacement
because the urine sensor is held between a pair of diapers.

o1y}



-6 It is an object of the present invention on a third aspect thereof
to provide the wearing article allow ng the accuracy of noisture detection
by a noisture detecting structure to be inproved. 5 MEASURE TO SOLVE THE
PROBLEM [ 0012] According to the first aspect of the present

invention, there is provided an urine receiver conprising a | eakage-barrier
receptacl e having a bottom and a peripgheral wall and a top opening, 10 a
uri ne evacuation duct extending through the peripheral wall adapted to be
connected with urine suction nmeans prepared separately of the receptacle, a
plurality of |iquid-pervious sheets stacked one on another to cover the top
opening and a pair of electrodes spaced fromeach other and extending in
one 15 directiomnt bs parabiel: 60 teach-woidner ivdheraion, ori B tleispodase:¢to

el ectrical connection of the pair of electrodes via urine contained in one

or nmore of the-dlrural htyick bh@uidiResVvheuscisheet swiddendr kBeusust i on neans
is actuated to suck urine discharged by the wearer into the receptacle

through thegtop;20,0penitRg:and 40 .e¥aCHale be:dtilgessuekadd pbo,d he
receptacle fromthe receptacle through the urine evacuation duct. [0013]

The first agpect of the present invention is characterized -7.

5 MEASURE TC SOLVE THE PROBLEM
[oo12)]

According to the first aspect of the present invention,
there is provided an urine receiver comprising a leakage-barrier
receptacle having a bottomand a peripheral wall and a top opening,

10 a urine evacuation duct extending through the peripheral wall
adapted to be connected with urine suction means prepared
separately of the receptacle, a plurality of liquid~pervious
sheets stacked one on another to cover the top opening and a
pair of electrodes spaced from each other and extending in one

15 direction in parallel to each other wherein, in response to
electrical connectien of the pair of electrodes wvia urine
contained in one or more cf the plurality of ligquid-pervious
sheets, the urine suction means is actuated to suck urine
discharged by the wearer into the receptacle through the top

20  opening and to evacuate the urine sucked into the receptacle
from the receptacle through the urine evacuation duct.
[0013]

The first aspect of the present invention is characterized



in that any one of the plurality of |iquid-pervious sheets |ying outside
the pair of electrodes in a depth direction of the receptacle is forned of
a nonwoven fabric containing thernoplastic synthetic fibers and has an
outer surface facing 5 outward in the depth direction and an inner surface
facing inward in the depth direction wherein the outer surface is forned
Wi th undul ati on conprising crests and-roughs alternating in the one
direction and each of the crests and troughs extends across the pair of

el ectrodes. 10[ 0014] Accordi ng to one enbodi nent of the first aspect
of the present invention, the sheet fornmed on the outer surface thereof
with the undulation has a flat inner surface and is put inclose contact
with the |iguicdapenyicuscosSheetplaei hgy bhe iffuati-pemerowsusfeade. 115{0015]
Accordi ng to anot her enbodi ment of the first aspect of the present
invention, &lesisheebef phiRd Oe1hRe routerisu fagant hgreof i tdf tite

undul ation has the inner surface extending in parallel to the outer surface

and is put }&eGl@seeCcond actsMetih the 20 ddngui-en peratious sbeetifaed ng the
i nner surface al ong respective bottons of the troughs. [0016] According to

still anot hﬁ{eﬁmqgkg?@tsyﬁghé&% ffhf)é!fs aspefls a8 sut@l Lherplesenind nvention,

respective tops of the crests are hydrophobi c and respective bottons of the

troughs A e?m&rr%plm %ljle deé&O&Zleéﬁ%%ogn% ng;LR.yet-anot Pgélrﬁg[@%éfﬂant of the

first aspec

in the depth direction wherein the outer surface is formed with
undulation comprising crests and troughs alternating in the one
direction and each of the crests and troughs extends across the
pair of electrodes.

10 [0014]

According toone embodiment of the first aspect of thg present
invention, the sheet formed on the outer surfacs thereof with
the undulationhas a flat inner surface and is put inclose contact
with the liquid~pervious sheet facing the flat inner surface.

15 {00135}

According to another embodiment of the first aspect of the
presant invention, the sheet formed on the outer surface thereof
with the undulation has the inrer surface extending in parallel
to the outer surface and is put in close contact with the

20  liguid-pervious shest facing the inner surface along respective
bottoms of the trcughs.
[0018]

According to still another embodiment of the first aspect



of the present invention, the nonwoven fabric contains in the respective
troughs thernoplastic synthetic fibers extending in the direction
orthogonal to the one direction. [0018] 10According to the second aspect of
the present invention, there is provided an wearing article having a
| ongi tudi nal direction and a transverse direction, conprising a side facing
the wearer ' s body and a side fac ng the wearer ' s garnent, a chassis
having a front waist region, a rear walrst region and a crotch 15 region
extendi ng between the front and rear wai st regions and a urine receiver
adapted to receive bodily fluids discharged onto the chassis wherein the
bodily fluids received by the urine receiver is sucked by a noisture
sucki ng devibger@itp@fsehiei Meaiding, artbed &:1v20EB039%f the creFRe segond
aspect of the present invention is characterized in that the receiver
conpri ses ah?@&g&;@qhe_ gonnected-t 0,4 hephat urs: supki on-glepisceato coll ect
the bodily fluids received by the receiver and a noi sture-absorbent
structure |ying..onthe side of the receptacle facing the wearer's garnent,
and the noi sture-absorbent structure conprises a npisture-pervious sheet
lying on th 0§19F of the receptacle facing the wearer's 5 body, a
nDisture-inEerV|ous sheet lying on the side facing the wearer's garnent and
a noi sture-absorpent material sandw ched bet ween the nojsture-peryvious
Sheet andl the | I'6UAST RberyiGiss SHUKY. SBOBOT" T0RECoPEI g To “6REEmbodi ment
of the second aspect of the present invention, the receiver additionally
i ncl udes a Abi StUPERHRt e dPVRGEEVHUEREIPTEEIVSFI §7 Mg A CRBF&ERF é"dEERct i ng
sensor, a spacer |lying on the side of the noisture detecting sensor facing
t he wearer' $eHeRRLIVE WiQger sHftrToRéet U1 Prg- o itthélzg treesferHé 915" noi st ur e
detecting sensor facing the wearer's garnment and an air perneabl e-resistant
sheet |yington diecsiide ofthdyendl spertsantnshéetedtdoinng t he wearer's
gar ment .

[0018]

10 Bccording to the second aspect of the present invention,
there is provided an wearing article having a longitudinal
direction and a transverse direction, comprising a side facing
thewearer's body andaside facingthewearer’'s garment, achassis
having a front walst region, a rear wailst region and a crotch

15 region extending between the front and rear waist regions and
a urine recelver adapted to receive bodily fluids discharged
cnto the chassis wherein the bodily fluids received by the urine
receiver is sucked by amoisture sucking device out of the wearing
article.

20 [0019]

The second aspect of the present invention is characterized
in that the receiver comprises a receptacle connected to the

moisture suction device to collect the bodily fluids received



[ 0021] According to another enbodi nent of the second aspect of 20 the
present invention, the noisture-absorbent structure has a length in the
transverse direction dinensioned to be |onger than that of the nvisture
detecting structure to extend outward in the transverse direction beyond
t he side edges of the noisture - 10 - detecting structure. [0022]
According to still another enbodi nent. 9of the second aspect of the present
i nvention, the noisture detecting structure 5 extends in the |ongitudinal
direction fromthe front waist region to the rear wai st region. [0023]
Accordi ng to one enbodi nrent of the second aspect of the present invention,
the receptacle is |iquid-inpervious and

by the receiver and a moisture-absorbent structure lying on the

side of the receptacle facing the wearer's garment, and the
moisture-absorbent structure comprises a moilsture-pervious
sheet lying cn the side of the receptacle facing the wearer's
5 body, a moisture-impervious sheet lying on the side facing the
wearer's garment and a moisture~absorbent material sandwiched
between the moisture-pervious sheet and the ligquid-impervious
sheet.
[G020]

10 According to one embodiment of the second aspect of the
present invention, the receiver additionally includes amoisture
detecting structure comprising a moisture detecting sensor, a
spacer lying on the side of the moisture detecting sensor facing
the wearer's body, a dispersant sheet lying on the side of the

15 moisture detecting sensor facing the wearer's garment and an
alr permeable-resistant sheet lying on the side of the dispersant
sheet facing the wearer's garment.

[0021]
According to another embodiment of the second aspect of

20 the present invention, the moisture-abscrbent structure has a
length in the transverse direction dimensioned to be longer than
that of the moisture detecting structure to extend oubward in

the transverse direction beyond the side edges of the moisture



10 flexible and may position in the rear waist region in use of the
receptacle. [0024] According to the third aspect of the present
invention, there is provided a wearing article having a |ongitudinal 15
direction and a transverse direction, conprising a side facing the wearer

s body and a side facing the wearer ' s garnent, a chassis having a front
wai st region, a rear waist region andle_crotch regi on extendi ng between the
front and rear wai st regions and a urine receiver adapted to receive bodily
fluids discharged 20 onto the chassis wherein the bodily fluids received by
the urine receiver is sucked by a noisture sucking device out of the
wearing article. [0025] The third aspect of the present invention is
char act eri zeécddt itnhakt theuwecei ver is formed with an alignnent checkmark
adapted to be visually recognized fromthe outside through the chassis.

[ 0026] SAccosgting to one enbodi ment of the third aspect of the present

i nvention, the receiver has a longitudinal centerlinebisecting a |length

di mension in theddransyersedihnestonandkhg.al bLgnment.checkspaek linearly
extends in the longitudinal direction along the |ongitudinal center |ine.

1010027] | oc Aecording Locenother eubad: et of.ide (i 1d aspeet of the

present invention, e al ignnent chec rk conprises a’first segnent

| i nearly. extendi ng. al.ong the |ongitudinal center, |li.ne and. segnent
v n. 3 | erEr T ere] s et SR DB Pl les s SR & S8 M an Phat
0028]

of the first segnent. & ,
to the rear walst regicn.

[0023]
According to one embodiment of the second aspect of the
present invention, the receptacle is ligquid~imperviocus and
10 flexible and may pesition in the rear waist region in use of
the receptacle.
[0024]
According to the third aspect of the present invention,
there 1s provided a wearing article having a longitudinal
15 direction and a transverse direction, comprising a side facing
the wearer'sbodyanda side facing the wearer's garment, a chassis
having a front waist region, a rear walst region and a crotch
region extending between the front and rear walst regions and
a urine receiver adapted to receive bodily fluids discharged
20 onto the chassis wherein the bedily fluids received by the urine
receiver is sucked by a moisture sucking device out of the wearing
article.

[0025]



According to still another enbodinment of the third aspect of the present
invention, at least in the crotch region, the receiver is visually
recogni zed through the chassis. At least 20 in the crotch region, the
chassis is fornmed with wi ndows through which the receiver is exposed.
[ 0029] According to yet another enbodi nent of the third aspect - 12 - of
the present invention, at least in th IQrotch region, the chassis is forned
wi th wi ndows through which the receiver is exposed. [0030] 5According to
further another enbodinent of the third aspect of the present invention,
t he noisture detecting structure is fornmed so as to extend al ong the
| ongi tudi nal center line of the receiver. EFFECT OF THE | NVENTI ON 10[ 0031]
I'n the urine receieveii@CEeatingr thetdr@ skt Sinvaapect iefciihecpreseat
i nvention, anyone of the |iquid-pervious heets covering
inthat the receiver is formedwith analignment checkmark adapted
to be visually recognized from the outside through the chassis.
[0026]
5 According toone embodiment of the third aspect of the present
invention, the receiver has a longitudinal center line bisecting
a length dimension in the transverse direction and the alignment
check mark linearly extends in the longitudinal direction along
the longitudinal center line.
10 [00273
According to another embodiment of the third aspect of the
present inventicn, the alignment check mark comprises a first
segment linearly extending along the longitudinal center line
and a second segment having a length dimension in the transverse
15 direction larger than that of the first segment.
(00281
According to still another embediment of the third aspect
of the present invention, at least in the crotch region, the
receiver is visually recognized through the chassis. At least
20  in the crotch region, the chassis is formed with windows through
which the receiver is exposed.

[0029]

According to yet ancother embodiment of the third aspect



a pair of electrodes is fornmed of the nonwoven fabric of which the outer
surface has the undul ation conprising the crests and 15 the troughs
alternating in the direction in which the el ectrodes extend. These crests
and troughs respectively extend in the direction intersecting with the
direction in which the el ectrodes extend across the el ectrodes. Urine
di scharged by the wearer of the urineléeceiver flows into the troughs and
fl ows al ong 20 thetroughs. | nconsequence, t heel ect rodescanbequi ckl ybri dged by
urine and electrically turned on. As a result, the urine suction neans
connected to the urine receiver also can be quickly actuated and suction of
urine into the receptacle as well as evacuation - ‘13 - of urine fromthe
recept acl e san:te ppeos®t €thveh0032] at least in the crotch region, the
chassis is formed with windows through which the receiver is
exposed.
[0030]
5 According to further another embodiment of the third aspect
of the present invention, the moisture detecting structure is
formed so as to extend along the longitudinal center line of
the receiver.
EFFECT OF THE INVENTION
10 (0631
In the urine receiver according to the first aspect of the
present invention, any one of the liguid-pervicus sheets covering
a pair of electrodes 1is formed of the nonwoven fabric of which
the outer surface has the undulaticon comprising the crests and
15  the troughs alternating in the direction in which the electrodes
extend. These crests and troughs respectively extend in the
directionintersectingwiththedirecticoninwhichtheelectrodes
extend across the electrodes. Urine discharged by the wearer
of the urine receiver flows intc the troughs and flows along
20  the troughs. Inconsequence, theelectrodes canbe quickly bridged
byurine andelectrically turnedon. As aresult, theurine suction

means cennected to the urine receiver also can be guickly actuated

and suction of urine into the receptacle as well as evacuation



According to the second aspect of the present invention, the receiver

i ncl udes the noisture-absorbent structure serving 5 to absorb noisture
vapor generated within the wearing article. Wth such an arrangenent, even
i foi sture vapor within the wearing article increases, such noisture vapor
can be absorbed by the noisture-absorbent structure and thereby it is
possible to restrict a rise of the tepgperature within the wearing article
10 fromrising. It is possible thereby'to prevent the interior of the
wearing article frombecom ng stuffy as well as to reduce a feeling of

di sconfort against the wearer. [0033] According to the third aspect of the
present invention, 15 the alignnent check mark adapted to be visually
recogni zed +8 frameedron diee rstéecaflet benrecaintcekteacl udi ng t henoi sture
detecting structure facing the wearer's body. Such an arrangenent nakes it
possi bl e toreeigrm ne whether the receiver lies on a desired position or
not. If the receiver is determned to be displaced 20 fromthe desired

position, the r%%b\fﬁingf%e Pﬁe r.eRasktioned so {rhal e, mistur eodet ecting
structure may be aligned with the desired position and thereby the desired

1a BRIEF s%ﬁ%lrf%ﬁ@%és%%&vﬁ&%s@%ﬁ%ﬁ%‘f%f&% P e et i

diagramillustratin constructlo automat i ¢ i posa
system |5ncl udi %505}3%01 PIAE® réeei vgeen.er[aE?%Wl%F#n%he w?% Fggrgirr%show ng

t he urine rec%lver as
such anarrangsment, even ifmoisture vaporwithinthewearing

article increases, such moisture vapor can be absorked by the
molsture-absorbent structure and thereby it is possible to
restrict a rise of the temperature within the wearing artible
10 from rising. It is possible thereby to prevent the interior of
the wearing article from becoming stuffy as well as to reduce
a feeling of discomfort against the wearer.
[0033]
According to the third aspect of the present invention,
15  the alignment check mark adapted to be visually recognized is
formedonthe sidecf thereceiver including themeoisturedetecting
structure facing the wearer's body. Such an arrangement makes
it possible to determine whether the receiver lies on a desired
position or not. If the receiver is determined teo ke displaced
20 from the desired position, the receiver can be repositioned so
that the moisture detecting structure may be aligned with the
desired.position and thereby the desired detection accuracy of

the moisture detecting structure may be assured.



put on a wearer. [FIG 3]Fig. 3 is a plan view of the urine receiver. [FIG
41Fig. 4 is a sectional view taken along line IV-1V 10in Fig. 3. [FIG
5]Fig. 5is a sectional viewtaken along line V-V in Fig. 3. [FIG 6]Fig. 6
is a plan view of a urine sensor. [FIG 7]Fig. 7 is a sectional view taken
along line VII-VIl 15in Fig. 6. [FIG 8]Fig. 8 is a plan view of the urine
sensor with insulating coating peel edlgf_f. [FIG 9]Fig. 9 is a perspective
view of a strip of sheet. [FIG 10]Fig. 10 is a sectional view taken al ong
line X-X 20in Fig. 9.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

[FIG. 1] Fig. 1 is a schematic diagram illustrating a

construction of an automatic urine disposal system including

5 a urine receiver.

[FIG. 2] Fig. 2 is a diagram showing the urine receiver as

put on a wearer.

[FIG. 3] Fig. 3 is a plan view of the urine receiver.

[FIG. 4] Fig. 4 is a sectional view taken along line IV-IV

10 in Fig. 3.

[FIG. 5] Fig. 5 is a sectional view taken along line V-V in
Fig. 3.

[FIG. 6] Fig. 6 is a plan view of a urine sensor.

[FIG. T} Fig. 7 is a sectional view taken along line VII-VII

15 in Fig. 6.
[FIG. 8] Fig. 8 is a plan view of the urine sensor with
insulating coating peeled off.
[FIG. 9] Fig. 9 is a perspective view of a strip cof sheet.
[FIG. 10} Fig. 10 is a sectional view taken along line X-X
200 in Fig. 9.
[FIG. 11] Fig. 11 is a view similar to Fig. 10, exemplarily
showing a skin~contact sheetf.

[FIG. 12] Fig. 12 1is an overall diagram schematically



[FIG 11]Fig. 11 is a viewsimlar to Fig. 10, exenplarily show ng a
skin-contact sheet. [FIG 12]Fig. 12 is an overall diagramschematically -
15 - illustrating the systemaccording to the present invention. [FIG
13]Fig. 13 is a plan view of the urine receiver as viewed fromits side
facing the wearer' s body. [FIG 14]Fig. 14 is a sectional view taken along
line XIV-XIV 5in Fig. 13. [FIG 15] %Eg 15 is a sectional viewtaken
along line XV-XV in Fig. 13. [FIG 16]Fig. 16 is a plan view of the urine
receiver as viewed fromits side facing the wearer' s garnment. 10[FI G
17]Fig. 17 is a perspective view of a urine receptacle. [FIG 18] Fig. 18 is
a sectional view taken along line
illustrating the system according to the present invention.
[FIG. 13] Fig. 13 is aplanviewof the urine receiver as viewed
from its side facing the wearer's bcdy.
[FIG. 141 Fig. 14 is a sectional view taken aleng line XIV-XIV
5 din Fig. 13.
[FIG. 15]Fig. 15 ig a sectional view taken along line XV-XV in
Fig. 13.
[FIG. 16} Fig. 16 iz aplanviewof the urine receiver as viewed
from its side facing the wearer's garment.
10 [FIG. 17] Fig. 17 is a perspective view of a urine receptacle.
[FIG. 18] Fig. 18 is a sectional view taken along line
XVIII-XVIII in Fig. 17.
[FIG. 19] Fig. 19 is an overall diagram schematically
illustrating the system according to a first embodiment of the
15 present invention.

[FIG. 20] Fig. 20 is aplanviewof the urine receiver as viewed

from its side facing the wearer's body.

[FIG. 21] Fig. 21 is a secticnal view taken along line XXI-XXI
in Fig. 20.

20 [FIG. 22] Fig. 22 isasectional viewtakenalongline XXIT-XXIT
in Fig. 20.
[FIG. 23] Fig. 231is agﬁjﬂ1viewcyﬁthe1irine receiver as viewed

from its side facing the wearer's garment.



XVITI-XVITl in Fig. 17 [FIG 19]Fig. 19 is an overall diagram
schematically illustrating the systemaccording to a first enbodi nent
of the 15 present invention. [FIG 20]Fig. 20 is a plan view of the urine
receiver as viewed fromits side facing the wearer' s body. [FIG 21]Fig.
21 is a sectional viewtaken along Iine XXI-XXI in Fig. 20. 20[FIG 22]Fig.
22 is a sectional view taken al ong ne ;¥XI'1- XXl | in Fig. 20. [FIG 23]Fig.
23 is a plan view of the urine receiver as viewed fromits side facing the
wearer' s garment. - 16 - [FIG 24]Fig. 24 is a perspective view of the
urine receptacle.
[FIG. 24} Fig. 24 isaperspectiveviewof theurine receptacle.
[FIG. 25]
Fig. 25 is a diagram similar to Fig. 19, schematically
illustrating the system according to a second embodiment of the
B present invention.
IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS
[0035]
100=a urine suction means
102 urine recelver
10 112 urine receptacle ({(container)
112a opening
112b bottom

il2c peripheral wall

114 opening

15 143 electrode
143 electrode
134 liguid-pervious sheet (skin-contact sheet)
126 liquid-pervious sheet (dispersion sheet)
400 strip of sheet

20 400a outer surface (upper surface)

400b inner surface {(lower surface)
401 crests

402 troughs



[FIG 25] Fig. 25 is a diagramsimlar to Fig. 19, schematically
illustrating the systemaccording to a second enbodi nent of the 5 present

i nvention. | DENTIFI CATI ON OF REFERENCE NUMVERALS USED | N THE DRAW NGS [ 0035]
100a urine suction nmeans 102urine receiver 10112urine receptacle
(container) 112aopeni ng 112bbottom 112cperi pheral wall 2114openi ng
15143el ect rode 143el ectrode 134quuidiﬁervious sheet (skin-contact sheet)
1261 i qui d- pervi ous sheet (dispersion sheet)

407 thermoplastic synthetic fibers
P longitudinal direction
Q transverse direction
R depth (thickness) direction
5 501 wearing article
502 chassis
503 receiver
504 molsture sensor structure
505 urine receptacle
10 506 molsture-absorbent structure
521 front waist region
522 rear waist region
523 crotch region
541 moisture sSensors
15 542 spacer
549 dispersant sheet
550 alr permeable-resistant sheet
562 moisture perviocus sheet
563 Liquid-impervious sheet
20 500P  suction pump (moisture suction device)
601 wearing article
602 chassis

603 receiver



400strip of sheet 20400aouter surface (upper surface) 400bi nner surface
(l ower surface) 40l1lcrests 402troughs - 17 - 407t hernopl astic synthetic
fibers longitudinal direction transverse direction depth (thickness)
direction 5501wearing article 502chassis 503recei ver

- 18 -
04 molsture sensor structure
605 urine receptacle {container)
606 mark
621 front waist region

5 622 rear waist region
623 crotch region
626 window
041 moisture sensor
661 first segment

10 662 second segment

600P suction pump
DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0036]
Detalls of a urine receiver according to a first aspect
15 of the present invention will be more fully understood from the
description given hereunder with reference to the accompanying
drawings.
[0037]
Fig. 1 is a schematic diagram illustrating an automatic
20 urine dispesal system 100 comprising a urine receiver 102
according to the present invention and vacuum-utilizing urine
suction means 100a. The urine receiver 102 has a side facing

the wearer's skin and a side facing the wearer's garment. In



504nvi sture sensor structure 505urine receptacle 10506nvoi st ure-absorbent
structure 521front wai st region 522rear wai st region 523crotch region
541nvi sture sensors 15542spacer 549di spersant sheet 550air

per neabl e-resi stant sheet 562nvi sture Pervi ous sheet 563li qui d-i nmervi ous
sheet 20500Psuction punp (noisture suction device) 60lwearing article

_19-

Fig. 1, various elements on the side facing the wearer's garment
are illustrated as partially cutaway.
[0038]
The automatic urine disposal system 100 can automatically
5 collect urine discharged by the wearer into the urine receiver
102 upon urination. The urine receiver 102 comprises a urine
collector unit 102a put in contact with the wearer's skin in
the vicinity of the wearer’s urethral orifice and adapted to
collect discharged urine and a urine sensor unit 102b adapted
10  to detect urination. The vacuum-utilizing urine suction means
100a includes a joint element 104 by which the suction means
100a is connected to the urine receiver 102, a urine guide tube
106, a urine reservoir 106a, a pump unit 108 and an electric
wiring 116.
15 [D039]
The pump unit 108 includes a sucticon pump (not shown) adapted
to be actuated in response to signals transmitted via the wiring
116 from the urine sensor unit 102b. In the urine receiver 102,
the urine guide tube 106 1s connected via the joint element 104
20  to & urine evacuation port 114 formed through a peripheral wall
112c of a receptacle 112 in the urine collecteor unit 10Za. A
distal end of the wiring 116 extending from the pump unit 108

is provided with a clip 120 by which a pair of eleciredes 218a,



602chassi s 603receiver - 18 - 604nvi sture sensor structure 605urine

receptacle (container) 606mark 621front wai st region 5622rear wai st
623crotch regi on 626w ndow 641noi sture sensor 661first segnent 10662second

segment

10

15

20

-20_

218b (See Figs. 3 and 4) of a urine sensor 118 included by the
urine sensor unit 102b are electrically connected to the wiring
116. In such automaticurine dispesal system 100, the urine sensor
118 detects occurrence of urination andrgenerates signals on
the basis therecf. In response to the signals transmitted from
the urine sensor 118, the suction pump included by the pump unit
108 is actuated to suck air within the urine reservoir 106a and
thereby to suck urine into the urine receptacle 112 so that the
urine sucked in this manner may be further sucked and collected
through the joint element 104 and the urine guide tube 106 into
the urine reserveoir 106a.
[0040]

Fig. Zexemplarilyillustrateshowtoweartheurine receiver
102. With the urine receiver 102 put on the wearer's body, the
clip 120 lies on the wearer’'s ventral side. A T-belt 300 is used
as means to wear the urine receiver 102 on the wearer's body,
the urine receiver 102 is fixed to the inner surface of a crotch
belt segment 301 as a component of the T-belt 300 with
pressure-~sensitive adhesives or mechanical fasteners well known
by the trade mark "Velcro" (registered trademark). Most part
of the receptacle 112 in the urine receiver 102 extends in the
vertical direction along the front side of the wearer's body

so that the inner side of the urine receiver 102 may face the

regi on



600Psucti on punp DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0036]
Details of a urine receiver according to a first aspect 15 of the present
invention will be nore fully understood fromthe description given
hereunder with reference to the acconpanying drawings. [0037] Fig. 1 is a
schematic diagramillustrating an automatic 20 urine di sposal system 100
conprising a urine receiver 102 accot%gng to the present invention and
vacuumutilizing urine suction nmeans Oa. The urine receiver 102 has a
side facing the wearer's skin and a side facing the wearer's garnment. In -
19 - Fg. 1, various elenents on the side facing the wearer's garnment are
illustrated as partially cutaway. [0038]
urethral orifice, the vicinity thereof and further extends along
the inner surface of the crotch-belt segment 301 toward the anus
in a gentle curve. Opposite ends of a waist-belt segment 302
as ancther component of the T-belt 300 are temporarily connected
5 to each other by suitable connector means 303 such as mechanical
fasteners. The crotch-belt segment 301 is stitched at one end
together with the waist-belt segment 302 and temporarily
connected at the cother end to the walst-belt segment 302 with
mechanical fasteners 304. It should be noted that the means to
10 wear the urine receiver 102 is not limited to the T-belt 302
as illustrated, but the other appropriate means such as open-type
diapers, pants-type diapers, diaper chassises or pants for
incontinent patient also may be used for the same purpose.
[0041]
15 Fig. 3 is a plan view showing the side of the urine receiver
102 facing the wearer's skin (not shown}, Fig. 4 is a sectional
view taken along line IV-TIV in Fig. 3 and Fig. 5 is a sectional
view taken along line V-V in Fig. 3. In Figs. 4 and 5, most of
respective elements of the urine receiver 102 overlapping one
20  another in the thickness direction R are shown to be spaced one
from another for convenience of explanation. The thickness

directionRmaybe rewordedby thedepthdirectionof the receptacle

112. As used herein, the term "outward in the depth direction”



The automatic urine disposal system 100 can automatically 5 collect urine
di scharged by the wearer into the urine receiver 102 upon urination. The
urine receiver 102 conprises a urine collector unit 102a put in contact
with the wearer's skin in the vicinity of the wearer's urethral orifice and
adapted to collect discharged urine and a urine sensor unit 102b adapted 10
to detect urination. The vacuun}utiILéhng urine suction nmeans 100a i ncl udes
a joint element 104 by which the sucti"on nmeans 100a is connected to the
urine receiver 102, a urine guide tube 106, a urine reservoir 106a, a punp
unit 108 and an electric wiring 116. 15[00391 The punp unit 108 includes a
suction punp (not shown) adapted to be actuated in response to signals

transm ttedm¥ids the direbfgord ¥6ohrom bhen ity NE2 Sense yatéptAk. 110 the
urine receiver 102, the urine guide tube 106 is connected via the joint

el ement 104:20:10 RtYLade evacuatiQn pokrt 1 114 foonaedsddreughna pesi pheral
wal | 112c of a receptacle 112 in the urine collector unit 102a. A distal

end of the wiplng,l16;extendingdromihg punp. i 6,108 isLavEdgd wth a
clip 120 by which a pair of el éctrodes 218a, - 20 -
the opening 112a to the inside of the receptacle 112 as viewed
5 in Fig. 4.
[0042]

The urine receiver 102 has a longitudinal direction P
corresponding to the vertical direction of the wearer's body
and a transverse direction @ which is orthogonal to the

10  longitudinal direction P. The urine receiver 102 has a width
whichisrelativelargeinthevicinityofitsoppositeendsections
as viewed in the longitudinal direction P and gradually reduced
in its middle section. The urine receiver 102 has a thickness
direction R also and includes, above the receptacle 112 as viewed

15 din Fig. 4, a plurality of sheet-like elements, i.e., a
liguid-impervious leakage-barrier sheet 122, an alr
permeable-resistant and liguid-pervious sheet 124, a dispersant
sheet 126, a cushion sheet 128, the urine sensor 118, a sheet~like
spacer 130, a sheet-like filter 132, a liguid-perviocus

20 skin-contact sheet 134 and lsakage-barrier 136 stacked in this
order from below. The leakage-barrier sheet 122, the air
permeable-resistant sheet 124 and the dispersant sheet 126 are

integrated with the receptacle 112 tco form the urine collector



218b (See Figs. 3 and 4) of a urine sensor 118 included by the urine sensor
unit 102b are electrically connected to the wiring 116. In such automatic
uri ne disposal system 100 , the urine sensor 118 detects occurrence of
urination and generates signals on 5 the basis thereof. In response to the
signals transmtted fromthe urine sensor 118, the suction punp included by
the punp unit 108 is actuated to suck,air within the urine reservoir 106a
and thereby to suck urine into the urine receptacle 112 so that the urine
sucked in this manner may be further sucked and collected 10 through the
joint elenent 104 and the urine guide tube 106 into the urine reservoir
106a. [00401 Fig. 2 exenplarily illustrates how to wear the urine receiver
102. Wth theitrine TiecehmeronldZaut2sgn-Heher weasars s tadythd beadd clip 120
lies on the wearer's ventral side. AT-belt 300 is used as neans to wear the

urine receiyves, 162 onthelyeaneri bRAY-cdhecurimed eseimes s4802ds fixed to
the inner surface of a crotch belt segnent 301 as a conponent of the T-belt

300 with pressune.sgnsitive radhesives;qe peehanigal {@afeners well known 20
by the trade mark "Velcro" (registered trademark). Mst part of the

receptacle %%Q§]n the urine receiver 102 extends in the vertical direction
along the front 'side of the wearer's body

5 The receptacle 112 is leak-proof tray-shapedmeans contoured
by a bottom 112k, the peripheral wall 112c¢ and an upper cpening
112a and made of soft elastic material such as soft polyethylene
or silicon rubber. The receptacle 112 has flexibility of a degree
such that the receptacle 112 can be inflected in the longitudinal

10 direction P as well as in the transverse direction Q but resist
against a deformation due to a negative pressure generated when
the suction pump sucks urine. The leakage~barrier sheet 122 is
water-tightly bonded to a peripheral flange 152 of the receptacle
112 with adhesive 112d.

15 [0044]

The leakage-barrier sheet 122 extends cutward beyond the
peripheral edge therecf to prevent urine from leaking out of
the urine receiver 102. The leakage-barrier sheet 122 may be
formed of a thermoplastic synthetic resin f£ilm or a composite

20  sheet consisting of such film and a nonwoven fabric. In the case
of the urine receiver shown in Fig. 1, a soft polyethylene film
having a thickﬁess of 30pm may be used for the leakage—bafrier

sheet 122. In cases where the urine receiver 102 requires no



so that the inner side of the urine receiver 102 may face the -21-
urethral orifice, the vicinity thereof and further extends al ong the inner
surface of the crotch-belt segnent 301 toward the anus in a gentle curve.
Qpposite ends of a waist-belt segnment 302 as anot her conmponent of the
T-belt 300 are tenporarily connected 5 to each other by suitable connector
nmeans 303 such as nechani cal fastene[%4_The crotch-belt segnent 301 is
stitched at one end together with the™ai st-belt segnment 302 and
tenporarily connected at the other end to the waist-belt segnment 302 with
mechani cal fasteners 304. It should be noted that the nmeans to 10 wear the
urine receiver 102 is not limted to the T-belt 302 as illustrated, but the
ot her appr opsi@ate Aeansaisichbasr Dper-rrype diaperss paniphdrypetdiaper s,

di aper chassises or pants for incontinent patient also may be used for the

same pur poseecd ALl OFi ghe 3chBade-Paahivi eWShoW Ngy thessddel efot he urine
receiver 102 facing the wearer's skin (not shown), Fig. 4 is a sectional

view taken ghong dions | Ml Eb Qo3 A00i KL Gordieh® Envestional view taken

along line V-V in Fig. n Figs. and 5, nost of respective el enents of

the urine r?ggkﬁer 102 overl appi ng one 20 another in the thickness
direction R are 'shown to be spaced one from anot her for conveni ence of

expl anatéon' Thef‘htehl %ggesgermeablewresistant sheet 124 is  Thighly

liguid-perviocus but absolutely orsubstantiallyair-impermeable
and covers the upper opening 11i2a of the receptacle 112 as seen
in Fig. 4. The periphery of the sheet 124 is bonded to the
leakage~barrier sheet 122 from above with hot melt adhesives
10  124a. A negative pressure can be easily generated within the
receptacle 112 covered with the air permeable-resistani sheel
124 sufficiently to suck urine discharged onto the skin-contact
shealt 134 rapidly upon actuation of the suction pump of the pump
unit 108. The air permeable-resistant sheet 124 may be formed,
15 forexample, of an SMS nonwoven fabric consisting of a spun bonded
nonwoven fabrichavingabasismass of 22g/m?, amelt blownnonwoven
fabric having a basis mass of 10g/m? and a spun bonded nonwoven
fabric having a basis mass of 22g/m’® preferably modified by
surfactant sc as to become hydrophilic. The air-permeability
20 of the air permeable-resistant sheet 124 determined by
Dir-Permeability Measuring Method A specified by JIS L 1026,
Secﬁion 6.27.1lisinarangeof0to 1ODcc/cm2/sec', more preferably

in a range of 0 to 50cc/cm’/sec in a wet condition and in a range



directi on Rmaybe rewordedby the depth direction of the receptacle 112. As
used herein, the term"outward in the depth direction" - 22 - nmeans the
direction fromthe opening 112a of the receptacle 112 to the outside of the
receptacle 112 and as used herein, the term"inward in the depth direction”
means the direction fromthe opening 112a to the inside of the receptacle
112 as viewed 5in Fig. 4. [0042] .95 he urine receiver 102 has a

| ongi tudi nal direction P corresponding to the vertical direction of the
wearer's body and a transverse direction Q which is orthogonal to the 10

| ongi tudi nal direction P. The urine receiver 102 has a width which is
relative large in the vicinity of its opposite end sections as viewed in
the | ongitudinat i necki:panPsand gsmduadelfgraieducied a maints ni dald ecsect i on
The urine receiver 102 has a thickness direction R al so and includes, above
t he recept aghe:/Lk2/as: Yhewedy lrdntFbg. The wetpburaliton of sheetsnd ke

el enments, i.e., a liquid-inpervious |eakage-barrier sheet 122, an air

per meabl e-r g stanka80d; | Qyind-Rar¥i QUssheet o L24qi ey fi spersant risheet 126,
a cushion sheet 128, the ‘urine sensor 118, a sheet-like spacer 130, a

sheet -1 i ke &&iéﬁ{fgl%@@nki gui drpervioys 20.;ski ncontact shest 134 and

| eakage- barrier 6 stacked I1n this order from bel ow. The | eakage-barri er
sheet 122, th i_r._pernmeahl.e-resistant et . I SRey sant sheet
126 are %nt%%r%?%ﬁﬂmﬁ?ﬂx¥ﬁé§?§§bﬁ §Eu3t§?§£¥b}$§%n1 cigg%gﬁegcoﬁﬁﬂctor

-23- unitl1l02a.The cushion sheet 128, the urine sensor. 118 e spacer 130,
the filter 132%¥rh n%k??ﬂé%ﬁ?égfé%ﬁg%Im1§gea?%n %%fﬁbgfo%geo%gﬁnother to

formthe urine sensor unit 102b.
permeable-resistant sheet 124 after this sheet 124 has been left

for 24 hours or longer in a room at a temperature of 20°C and

RH of 50%.
10 [0046]
Moisture content (%) = (mass of sheet in wet condition
- mass of sheet in a dry condition) / (mass of sheet in a dry
condition) .. BEquation (1)
[0047]
15 The dispersant sheet 126 is formed of a ligquid-pervicus

sheet such as a nonweven fabric containing hydrophilic fikers,
for example, rayon fibers and serves to disperse urine cver the
alr permeable~resistant sheet 124 as rapidlyzmspossible:ﬂathat
the air permeable-resistant sheet 124 may be wet over an area
20 as wide as possible. Once the air permeable-resistant sheet 124
has been wetted, it is easy to generate a negative pressure within
the receptacle 112 and thereby suck urine into the receptacle

112. Preferably, the dispersant sheet 126 1s intermittently



[ 0043] 5The receptacle 112 is | eak-proof tray-shapedneans contoured by a
bottom 112b, the peripheral wall 112c and an upper opening 112a and made of
soft elastic material such as soft polyethylene or silicon rubber. The
receptacle 112 has flexibility of a degree such that the receptacle 112 can
be inflected in the longitudinal 10 direction P as well as in the
transverse direction Q but resist agaipst a deformation due to a negative
pressure generated when the suction pdnp sucks urine. The | eakage-barrier
sheet 122 is water-tightly bonded to a peripheral flange 152 of the
receptacle 112 wth adhesive 112d. 15[ 0044] The | eakage-barrier sheet 122
extends outward beyond the peripheral edge thereof to prevent urine from

| eaki ng outp®fcdde urihae afecpe a2 re Iherdreakagerbarti es sheedntl22 may be
formed of a thernoplastic synthetic resin filmor a conposite 20 sheet

consi sting ofgsuchelilmandR-nonmpven f1abyd Gochn shhetsasesRfndhey urine
receiver shown in Fig. 1, a soft polyethylene filmhaving a thickness of

30pm may bejused.f.qr the | eakage-barrier sheet 122. In cases where the
urine receiver 102 requires no

(00481
5 The cushion sheet 128 is formed, for example, of a
liguid-pervious sheet such as a thermally bonded nonwoven fabric
having a basis mass in a range of 20 to 30g/m? and capable of
pickingupurine instantanecuslyat the initial stageofurination
to prevent urine staying in the dispersant sheet 126 and the
10  air permeable-resistant sheet 124 from flowing back toward the
urine sensor 118. The sheet-likematerial such as the urine sensor
118, the spacer 130 and the filter 132 may be previously stacked
cn the cushion sheet 128 to utilize the cushion sheet 128 as
a carrier element serving for previocusly arranging these
15  sheet-like elements at predetermined positions in the urine
receiver 102 in the course of producing the urine receiver 10Z.
Preferably, the cushicn sheet 128 is intermittently bonded to
the dispersant sheet 126 %o prevent the liguid-pervious
properties of these both sheets from being disturbed.
20 [0049]
The urine sensor 118 is obtained, for example, by printing
a palr of electrodes each having a desired shape on a synthetic

resin filmwith conductive inkandadetailed construction thereof



-24- particul ar | eakage-barrier effect along the periphery of the
receptacle 112, the | eakage-barrier sheet 22 nay be spared fromthe
el enents required to exploit the present invention. [0045] 5The air
per meabl e-resi stant sheet 124 is highly |iquid-pervious but absolutely or
substantially air-inpernmeabl e and covers the upper opening 112a of the
receptacle 112 as seen in Fig. 4. Theyperiphery of the sheet 124 is bonded
to the | eakage-barrier sheet 122 fromabove with hot nelt adhesives 10
124a. A negative pressure can be easily generated within the receptacle 112
covered with the air perneabl e-resistant sheet 124 sufficiently to suck
urine discharged onto the skin-contact sheet 134 rapidly upon actuation of
t he sucti onwplnmmbeotickbeijpumatatt ME8urThe wdrrsqrelheald etreesbsbaed sheet
124 may be fornmed, 15 for exanple, of an SM5 nonwoven fabric consisting of
a spun bondgd 1east in a space defined between the air permeable-resistant
sheet 124 and the skin-contact sheet 134 of a plurality of
liquid-pervious sheets 124, 126, 128, 130, 132 and 134 and, in
B the illustrated embodiment, the urine sensor 118 is sandwiched
by the cushion sheet 128 and the spacer 130. The urine sensor
118 may be bonded to the cushion sheet 128.
[0050]
The spacer 130 is formed of a liquid-pervious mesh sheet.
10 In the urine receilver 102, a certain quantity of urine should
be left in the skin~contact sheet 134 and keep the skin-contact
sheet 134 in a wet condition sven after suction of urine. If
such skin-contact sheet 134 still in & wet condition comes in
direct or indirect contact with the urine sensor 118 under a
15 body mass or the other factors, there is a possibility that the
urine sensor might malfunction. The spacer 130 is means serving
to keep the urine sensor 118 and the filter 132 to he spaced
fromeach other in the thickness direction R andthereby toprevent
such malfunction of the urine sensor 118. The spacer 130 is not
20 urine-absocorbent but water-repellent and has air-permeability,
liquid-permeability and stiffness higher than those of the air

permeable-resistant sheet 124 so that the spacer 130 may keep

its thickness unchanged even under the body mass. Such spacer



nonwoven fabric having a basis mass of 2 2g/nR, anelt bl own nonwoven fabric
havi ng a basis nmass of 10g/n2 and a spun bonded nonwoven fabric having a
basi s mass of 22g/n2 preferably nodified by surfactant so as to becone
hydrophilic. The air-perneability 20 of the air perneabl e-resistant sheet
124 determ ned by Air-Perneability Measuring Method A specified by JIS L
1096, Section 6.27.1 is in a range ot&é_to 100cc/ cnR/ sec, nore preferably
in arange of 0 to 50cc/cn2/sec in a Wwet condition and in a range - 25 -
of 20 to 100cc/cnR/sec, nore preferably in a range of 20 to 50cc/cnR/sec in
a dry condition. The wet condition in which the air-perneability is
measured refers to a condition in which the noisture content of the air

per neabl e- r esb stgnbe Sheebd1l2d ahnaal sHéat advasgar dhngat«esabn equation as
i ndi cated below is 100% or higher. The dry condition neans the condition of

the air pergeabke-resisians sheet si2dhafiteredihi s sheet 24 Rasibeen |eft
for 24 hours or longer in aroomat a tenperature of 20C and RH of 50%

10[ 0046] . acet&@é%BHJ§¥ﬁ@et§pEfgq@ﬁﬁugga§§eég1§@%ﬁ%f@@a%@§ iGoadigion -nmass

of sheet in a dry con I on mass of sheet in

amanner that the liquid-permeably properties of these both sheets
5 130, 128 is not disturbed.
[0051]

The filter 132 serves to avoid a situation in which solid
contents of urine might cling to the urine sensor 118 and, in
conseqguence, the urine sensor 118 might be permanently left in

10 a turn-on state. The filter 132 may be formed of a sheet material,
more preferably of a nonwoven fabric having alr-permeabillity
and liguid-permeability higher than those of the air
permeable-resistant sheet 124. The filter 132 may be
intermittently bonded t¢ the spacer 130 to prevent the

16 ligquid-permeably properties of these both sheets 132, 130 from
being disturbed.

[0G52]

The skin-contact sheet 134 has an upper surface 134a and
a lowar surface 134b wherein the lower surface 134b is kept in

20  tight contact with the upper surface of the filter 132. With
the urine receiver 102 put on the wearer's body, the upper surface
134afacesthewearer‘Surinationorificeaﬁdthevicinitythereof

and, in this state, is kept in contact with the wearer's skin.



condition)... Equation (1) [0047] 15The di spersant sheet 126 is forned of a
| i qui d- pervi ous sheet such as a nonwoven fabric containing hydrophilic
fibers, for exanple, rayon fibers and serves to disperse urine over the air
per neabl e-resi stant sheet 124 as rapidly as possible so that the air
per meabl e-resi stant sheet 124 nmay be wet over an area 20 as wi de as
possi ble. Once the air perneable-resL§éant sheet 124 has been wetted, it is
easy to generate a negative pressure within the receptacle 112 and t hereby
suck urine into the receptacle 112. Preferably, the dispersant sheet 126 is
intermttently - 26 - bonded to the air perneabl e-resistant sheet 124 to
prevent |iquid-pervious properties of these both sheets from bei ng
di sturbed. This skin-contact sheet 134 is formed of a sheet material having
flexibility and liquid-permeability such as a thermally bonded
nonwoven fabric having a basis mass in a range of 15 to 25g/m2.
Like the cushion sheet 128, the skin-contact sheet 134 is capable
5 of picking up urine instantaneously at the initial stage of
urination and it i1s preferred tc bond the skin-contact sheet
134 intermittently to the filter 132 so that the liquid-permeable
property of these both sheets 134, 132 may be assured. The
skin-contact sheet. 134 may be hydrophilic or water-repellent
10  depending on conditions.
[0053]
Paired right and lefit leakage-barriers 13¢ seen in Figs.
3 and 4 are capable of preventing urine from flowing on the
skin~contact sheet 134 in the transverse direction Q and leaking
15  sideways out of the urine receiver 102. Of the leakage-barriers
136, outer side edges 136c lying outside the urine receiver 102
are bonded fo the skin-contact sheet 134 and inner side edges
136d lying in the vicinity of middle section of the urine receiver
102 are not bonded to the skin-contact sheet 134 wherein the
20  inner side edges 136d are provided with elastic elementsl3tb
such as rubber varns (See Fig. 4) are attached therestc under

tension in the longitudinal direction P. With the urine receiver

102 put on the wearer's body, the elastic elements 136b are curved



[ 0048] 5The cushion sheet 128 is fornmed, for exanple, of a |iquid-pervious
sheet such as a thermally bonded nonwoven fabric having a basis nmass in a
range of 20 to 30g/n2 and capabl e of picking up urine instantaneously at
the initial stage of urination to prevent urine staying in the dispersant
sheet 126 and the 10 air perneabl e-resistant sheet 124 from fl ow ng back
toward the urine sensor 118. The shee%—Like mat eri al such as the urine
sensor 118, the spacer 130 and the fiIPer 132 may be previously stacked on
t he cushion sheet 128 to utilize the cushion sheet 128 as a carrier el enent
serving for previously arranging these 15 sheet-like el enents at
predeterm ned positions in the urine receiver 102 in the course of

produci ng the uHel nendgiecaiver di@2ctRiefresablyn itrheigushhon tsheetpd28 is
intermttently bonded to the dispersant sheet 126 to prevent the

|'i qui d- per viiIs:-Har Opest is880fadNes8s801h cahept s ff-0mnbei figs dizst srded.

20[ 0049] The urine sensor 118 is obtained, for exanple, by printing a
pair of elegctrades gaghqhavipg acdesi ted shapg.on ansypthetic resin
filmvth conductive ink and a detailed construction thereof - 27 - will be

d i bed | T ' N i
ot i ned. bet sEer The A 1 Dot hobbl o7 ael T AL Sheet TD4 SAa ERG"Ski n- cont act

sheet 134 of a plurality of |iquid-pervious.sheets 4, 126, 128, 130, 132
2na- 134 Ana-oFH & TR 1 BSTRAT ahEou SRt S R A LR SonSorTaTd T3
sandw ched b%%the cushion sheet 128 and the spacer 130. The urine. sensor

118 may be DBORYEE"tFHHE TUshi DRT & hEet® 128 T 6050P The Cpater 148 i s f or med

of a liquid-pervious nmesh sheet. 10 In the urine receiver 102, a certain
quant i ty of 1urihRe '@Ro(iey of the urine receiver 102, the leakage-barriers

136 (See Fig. 32) have upper and lower ends covered with first
and second end sheets 138, 140, respectively.
10 [0054]

With the urine receiver 102 put on the wearer's body, 1f
defecation occurs and the skin-contact sheet 134 is covered with
feces, it will be difficult or sometimes impossible for the urine
receiver 102 Lo detect urination and to start the sucticn of

15 urine. To solve this problem, the urine receiver 102 is provided
with a feces sensor 144 as will be apparent from Figs. 3, 4 and
5. In the feces sensor 144, thermoplastic synthetic resin film
sheets 142c, 142d are formed on respective upper surfaces with
electrodes 142c, 142d and covered with cover sheets 142a, 142b,
20  respectively. The cover sheet 142a is liguid-pervious and allows
molisture in feces to pass therethrough toward the electrodes
143a, 143b. In thlis feces zenscr 144, the electrodes 143a, i43b

extend in the longitudinal direction P in parallel to the urine



be left in the skin-contact sheet 134 and keep the skin-contact sheet 134
in a wet condition even after suction of urine. |If such skin-contact sheet
134 still in a wet condition conmes in direct or indirect contact with the
urine sensor 118 under a 15 body mass or the other factors, there is a
possibility that the urine sensor mght malfunction. The spacer 130 is
nmeans serving to keep the urine sensqr 118 and the filter 132 to be spaced
fromeach other in the thickness direcgion R and thereby to prevent such
mal functi on of the urine sensor 118. The spacer 130 is not 20
urine-absorbent but water-repellent and has air-perneability,
| i quid-perneability and stiffness higher than those of the air
per neabl e- r est &itanly <Sheetod242 58n,t hedb ddhiehspacere A0S ikeepievsd t hi ckness
unchanged even under the body mass. Such spacer
in Figs. 3 and ¢ extend downward beyond the second end sheet
140. When the lower ends 145b are soiled with feces, moisture
in feces permeates the cover sheet 142a, causing the electrodes
5 143a, 143b to be electrically connected to each other. Thereupon
glectric current is supplied from a power source 1lé6a (See Fig.
1) included by the wiring 116 and an alarm device {noct shown)
in the pump unit 108 receives signals. In response to the signals,
the alarm device prompts the care perscnnel to deal with feces
10  and to exchange the urine receiver 102 with the fresh one.
[0055]
Fig. 6 is a plan view of the urine sensor 118 used in the
embodiment illustrated in Figs. 3, 4 and 5 wherein the contour
of the urine receiver 102 is indicated by imaginary line. The
15  urine sensor 118 comprises a film sheet 260 formed of a synthetic
resin film, a pair of the urine detecting electrodes 218a, 218b
formed on one surface of the film sheet 260 and the insulating
coating 170 covering the most part of these electrodes 2Z18a,
Z18b. The filmsheet 260 hasarectangularshapewhichisrelatively
20  long in the longitudinal direction P and formed in its middle
inthe transverse directiconQwithagenerallyrectangular opening

171 largely cut out in the longitudinal direction P. Such film

sheet 260 has an upper end section 266, as viewed in Fig. 6,



-28- 130 may be fornmed of a nesh sheet having a thickness in a range of 0.5
to 1lmmmade of a soft synthetic resin such as ethyl ene-vinyl acetate and
bonded to the cushion sheet 128 preferably in such a nanner that the

| i qui d- perneably properties of these both sheets 5130, 128 is not

di sturbed. [0051] The filter 132 serves to avoid a situation in which
solid contents of urine mght cling L% the urine sensor 118 and, in
consequence, the urine sensor 118 nigh? be permanently left in 10 a turn-on
state. The filter 132 maybe fornmed of a sheet material, nore preferably of
a nonwoven fabric having air-perneability and |iquid-pernmeability higher
than those of the air perneabl e-resistant sheet 124. The filter 132 nay be
intermttentbiypthandedd Reldheyspacerid 300t o geevededtient52diqub d7iper meabl y
properties of these both sheets 132, 130 from bei ng disturbed. [0052] The

ski n- cont actxsdegthgl@dihascan-dPpes upikt ase J34a angs @ choveih suaéace 134b
wherein the | ower surface 134b is kept in 20 tight contact with the upper

surface of the fihter 182 Wi h 1N unine,f 868N et, 102, Butian the wearer' s
body, the upper surface 134a faces the wearer' s urination orifice and the

vicinity thereof and, LnmtiS.shal&eiis kepl J.1.6antackoWhihdt Beoyearer s

ski n.

5 the lower end of the lateral section 267a, and a lower end section
268b extending from the lower end section of the lateral section
267b. The lower end section 268a is connected with the lower
end section 268b via a connecting region 268c. In the upper end
section 266 of the film sheet 266, the electrodes 218a, 218b

10 are exposed. In Fig. 6, a plurality of small circular regions
in the lateral sections 2Z67a, 267b and the lowsr end sections
268a, 268k indicate uncoated regions 16%a, 169 formed in the
insulating coating 170 in which a urine detecting region 173a
or 175b of the electrode 218a or 218b are exposed.

15 [005¢]

Fig. 7 is a sectional view taken along line VII-VITI in Fig.
6. The £ilm sheet 260 is formed on its upper surface with, in
addition to the urine detecting electrode 218a, a resistive
element 250 for detection of burnout and the urine detecting

20 region 175%a of the electrede 218a is exposed in the uncoated
region 16%a. The resistive element 250 is entirely covered with
the insulating coating 170C.

[0057]



- 29 - This skin-contact sheet 134 is forned of a sheet material having
flexibility and Iiquid-perneability such as a thernmally bonded nonwoven
fabric having a basis mass in a range of 15 to 25g/ nR2. Like the cushion
sheet 128, the skin-contact sheet 134 is capable 5 of picking up urine

i nstantaneously at the initial stage of urination and it is preferred to
bond the skin-contact sheet 134 intetgbttently to the filter 132 so that
the |iqui d-perneabl e property of these both sheets 134, 132 may be assured.
The skin-contact sheet 134 may be hydrophilic or water-repellent 10
depending on conditions. [0053] Paired right and left |eakage-barriers 136
seen in Figs. 3 and 4 are capable of preventing urine fromflow ng on the
skin-contact shesty.184id B bhen triansverse difectdeonoc® ant Hagakipnghd5

si deways out of the urine receiver 102. O the |eakage-barriers 136, outer

si de edges 136¢ dthho-QulisSOediRe Yrinenceeeinened02 qar es ronded 40 the
ski n-contact sheet 134 and i nner side edges 136d lying in the vicinity of

m ddl e sect,onsof £ 16, Uk e JHCehY &) 1102 Lu NGl pONdednba1kherskd n- contact
sheet 134 wherein the
218a extending along the lateral section 267a and the lower end
5 section 268a and the inverted L-shaped urine detecting electrode
218b extending along the lateral section 267b and the lower end
section 268b. The circular regions 175a, 175b of these electrodes
218a, 218b are exposed in the uncoated regions 16%a, 169b shown
in Fig. 6. The resistive element 250 for detection of burnout
10  isformedbetweentheelectrodes218a, 218b. The resistive element
250 is electrically connected to the respective lowerendsections
173, 174cf theurinedetectingelectrodes 218a, 218bandextending
along a peripheral edge of the opening 171.
[0658;
15 As the f£ilm sheet 260 preferred to be used in such urine
sensor 118, a polyester film having a thickness in a range of
50 to 100ummay be used. The electrodes 218a, 218b may be obtained
by printing the £ilm sheet 260 with conductive ink or the otherx
conductive coating material in a desired shape. The conductive
20  ink or the conductive coating material may contain carbon black
of 3 to 7% by mass, artificial graphite such as carbon graphite
of 10 toe 30% by mess and an appropriate quantity of silver powder.

Tach of the preferred electrodes 218a, 218k is designed to have



20 inner side edges 136d are provided with elastic el ements136b such as
rubber yarns (See Fig. 4) are attached thereto under tension in the

| ongi tudi nal direction P. Wth the urine receiver 102 put on the wearer's
body, the elastic elenments 136b are curved - 30 - in the |ongitudinal
direction P as seen in Fig. 1 and thereupon and the inner side edges 136d
of the | eakage-barriers 135 are space§4upmard fromthe skin-contact sheet
134. The | eakage-barriers 136 are formed of a soft thernoplastic synthetic
5 resin filmor a conposite sheet consisting of this filmand a nonwven
fabric and are preferably liquid-inpervious. As viewed in the plan view of
the urine receiver 102, the | eakage-barriers 136 (See Fig. 3) have upper

and | ower epds &averedsWhohhbif ol Steoanth segandeensh sheets1d38s 14K
respectively. 10[0054] Wth the urine receiver 102 put on the wearer's

body, if defecaldsonn@aty snanthdhRe-gkidicont acda sheetod3ddnsneovesed with
feces, it wll be difficult or sonetines inpossible for the urine receiver

102 to detegly;upipat bem 8ndq0 Skanlyddhe fuetionyoks15tHiide:edonsol ve this
problem the urine receiver 102 is provided

250 may be obtained by printing the film sheet 260 witn ink,

5 for example, containing carbon black ¢f 3 to 7% by mass and
artificial graphite of 5 to 10% by mass in a desired shape. This
resistance element 250 has a resistance value substantially
higher than that of the urine detecting electrodes 218a, 218b
and the preferred resistance element 250 has a width dimension

10 o©f 0.3 to 1lmm and a resistance value in the order of 2 to 10MQ.
If the kind of ink used to form the resistance element 250 has
conductive properties as high as the type of ink used form the
electrodes 218a, 218b has and the resistance element 250 is
dimensioned tohave a sufficiently large width tomake the process

15 easy, a total length of the resistance element 250 may be
dimensionedas longaspossible soas toextendinthe longitudinal
direction P along the peripheral edge of the opening 171 and
thereby to increase the resistance value thereof.
[0059]

20 In the case of the urine receiver 102 using the urine sensor
118 shown in Fig. 6, the wiring 116 including the power socurce
116a normally carries faint current A from the souﬁce 11l6a via

the clip 120 to the electrodes 218a, 218b and the resistance



with a feces sensor 144 as will be apparent fromFigs. 3, 4 and 5. In the
feces sensor 144, thernoplastic synthetic resin filmsheets 142c, 142d are
formed on respective upper surfaces with el ectrodes 142c, 142d and covered
Wi th cover sheets 142a, 142b, 20 respectively. The cover sheet 142a is

| i qui d- pervious and all ows noisture in feces to pass therethrough toward
the el ectrodes 143a, 143b. In this fe gs sensor 144, the el ectrodes 143a,
143b extend in the longitudinal directron Pin parallel to the urine -31-
detecting el ectrodes 218a, 218b and have | ower ends 145b as viewed in Figs.
3 and 6 extend downward beyond the second end sheet 140. When the | ower
ends 145b are soiled with feces, noisture in feces perneates the cover
sheet 142a, eTausitngst hel elwcthdles=dnntéBaqd dA3heto beceirecksi eaddy
connected to each other. Thereupon electric current is supplied froma

power sourcerddbas(5eey Risgan Biec-nek vded-dy tt hes winkin 0g: Ad Grandi amal arm
device (not shown) in the punp unit 108 receives signals. In response to

the signal s;;¢hg -alar mmdeyice -RLoppL 3, 1He GREL- PRAESEENEY hacdeagheyi th feces
10 and to exchange the urine receiver 102 with the fresh one. [0055] Fig. 6

is a plan Vé%,%l%@%”&%@@rz&%ﬁ%o %SiHsae(floirﬂai h&ate. 1n contrast,

5 if no current A is detected, it is determined that failures such
as burnout occur in the urine detecting electrodes 21i8a, 218b
and signals prompting exchange of the urine senscr 118 is cutput
from the pump unit 108. Referring tc Fig. 6, when a range enclosed
by an imaginary line 176 is wetted with urine, the urine flows

10 into the non-coated regions 16%a, 169b and comes in contact with
the urine detecting regions 175a, 175b to put the electrode 218a
extending along the lateral section 267a and the electrode Z18b
extending along the lateral section 267b into the electrically
connected state. When a resistance value between the electroedes

15 218a, 218bbecomes lower than a resistance value of the resistance
element 250, the electric current no more flows through the
resistance element 250 but flows through urine of which the
resistance value is relatively low. When a value of the electric
current B flowing through urine becomes higher than the electric

20 current A flowing through the resistanceelement 250, theelectric
circult 110 detects such change of the current or an abrupt change
of voltage or resistance value and théreby to detect occurrence

of urination. In response to signals generated on the basis of



enbodiment illustrated in Figs. 3, 4 and 5 wherein the contour of the urine
receiver 102 is indicated by inmaginary |line. The 15 urine sensor 118
conprises a filmsheet 260 formed of a synthetic resin film a pair of the
urine detecting el ectrodes 218a, 218b fornmed on one surface of the film
sheet 260 and the insulating coating 170 covering hhe nost part of these

el ectrodes 218a, 218b. The fil nsheet 26Qhas arect angul ar shapewhi chi s
relatively 20 long in the longitudinal "direction P and formed in its mddle
in the transverse direchion Qwith a generally rectangul ar opening 171

| argely cut out in the longitudinal direction P. Such filmsheet 260 has an

upper end section 266, as viewed in Fig. 6, - 32 - adapted to be held by
the clip 128uct atrengk, sect ipans 26 2a,:u26€0 extsendi ngidowawarde fpom t he upper
end section 266 on both sides of a central line L1-L1 bisecting a width

di mensi on of s tshepped Re 9eNses: B -edrd 10100k BRANSEE EDAc2EBR exI®&ndi ng
downward from

218b increases again.

[0060]

5 While the non-coated regions 16%a, 16%b serving to expose
the urine detecting regions 175a, 175b are formed in the lateral
sections 267a, 267b asymmetrically ebout the center line L;-I;
in the urine sensor 118 shown in Fig. 6, it is also possible
to form these non-ceated regions 16%9a, 16%b symmetrically about

10  the center line I;,-T;. In the lower end secticns 268a, 268b of
the film sheet 260 and in the vicinity of them, a plurality of
the non-coatedregions 16%9a, 16%bnarrowly spacedone fromanother.
With the non~coated regions 16%a, 16%b arranged in this manner,
aven 1f urine immediately after discharged guickly spreads

15  downward from above as viewed in Fig. 6 before reaching the air
permeable-resistant sheet 124, the urine receiver 102 is capable
of quickly sucking such urine. Alternatively, the non-coated
regions 16%a, 169b may be provided at appropriate positicen in
the lateral sections 267a, 267b depending on the posture supposed

20  to be taken by the wearer when the urine receiver 102 is put
on the wearer's body.

[0061]

Fig. 9 is a perspective view of a sheet 400 as an example



5 the lower end of the lateral section 267a, and a | ower end section 268b
extending fromthe | ower end section of the |ateral section 267b. The | ower
end section 268a is connected with the | ower end section 268b via a
connecting region 268c. In the upper end section 266 of the filmsheet 260,
the el ectrodes 218a, 218b 10 are exposed. In Fig. 6, a plurality of small
circular regions in the lateral sectigrs 267a, 267b and the | ower end
sections 268a, 268b indicate uncoated regions 169a, 169b fornmed in the
insulating coating 170 in which a urine detecting region 175a or 175b of
the el ectrode 218a or 218b are exposed. 15[ 0056] Fig. 7is a
sectional view taken along line VII-VIT in Fig. 6. The fil msheet 260 is
formed on i48 wppekiswdacetwidet 184 addi Fi.gn 10 ishe syduiendétecdw ng
el ectrode 218a, a resistive elenment 250 for detection of burnout and the
urine detectineh 20chedi 0l k7ka;ofrihesel eed roder2iBa is mxpesedria the
uncoated region 169a. The resistive elenment 250 is entirely covered with
the insul at}ng, cRAt#NG:L7Qnth09P(Y hyaddsnobic thdt@p18st Sc 3yRkRS: Mt ew of the
urine sensor 118 having the insulating coating peeFed of f. The film sheet
260 s Tormed, O 8aeSUL 268 (Rl 0e,generald ok oshaned wel-aes et ecti ng
el ectrode 218a extending alfong the | ateral section 267a and the | ower
end 5 section 268a and the .ingyert -shaped urir ectd. | ectrode 218b
extendiﬁ% aT%Hﬁ”Fﬁe§fa1§?§F ggc??%% %§7%a%%dm%ﬁggﬁd%§%ﬁ%néggégt?%% 268Db.
The circular regions 175a,. 175b of these el ectrodes . 218b _are exposed
Tnthe. uncoRtHT T CgreTe ordshEThagt Edsmam FI e Fi BraGiLeros ef emont
250 for detection of burnout 10 is fornedbetweentheel ectrodes 218a, 218b.
The resi stiv&@%8ntHe 5501 1% tRP SOBFPE AP INF-BoHiTeRE ed 8 THE IEsPREL i ve | ower
end sections 173, 174 of the urine detectingel ectrodes 218a, 218b
andext endi nfp@Einengha Werephrwlr edfersreiAed dpedithgiiva: dEoe58}°15As t he
filmsheet 260 preferred to be used in such urine

a transverse direction and a thickness direction correspond to

10 the longitudinal direction P, the transverse direction Q and
the thicknessdirectionRof the urine receiver 102, respectively.
The outer surface 400a and the inner surface 400b correspond
o the upper surface and the lower surface, respectively, in
Fig. 4.

15 [0062]

The cuter surface 400a of the sheet 400 has undulation formed
of crests 401 and troughs 402 alternating in the longitudinal
direction P and the crests 401 and the troughs 402 extending
in the transverse direction ¢ in parallel one to another. The

20 inner surface 40b of the sheet 400 is flat and put in close contact
with the filter 132. The sheet 400 is used in a manner that the
crests 401 and the troughs 402 may extend across a pair'of the

electrodes 218a, 218b in the urine sensor 118 and side edges



sensor 118, a polyester filmhaving a thickness in a range of 50 to
100pmmaybe used. The el ectrodes 218a, 218bnaybe obtained by printing the
filmsheet 260 with conductive ink or the other conductive coating nateri al
in a desired shape. The conductive 20 ink or the conductive coating
material may contain carbon black of 3 to 7% by nmass, artificial graphite
such as carbon graphite of 10 to 30%.by .nass and an appropriate quantity of
silver powder. Each of the preferred electrodes 218a, 218b is designed to
have -34- a width dinension of 0.5 to 2nm and a resistance val ue of 150K0
or less and has the uncoated regions 169a or 169b each havi ng adi aneter of
1 to 2mm The burnout detecting resistance el enent 250 may be obtai ned by
printing theosbbhmesheet 260 anstrhrsal ] r&oifion xanpd ;e feonabay Abngtedr bon
black of 3 to 7% by nass and artificial graphite of 5 to 10% by nass in a
desired shapgs:dhise reshsianee Llkegenta 2@ Rass @ (sasiss anterval ded
substantially higher than that of the urine detecting el ectrodes 218a, 218b
and the prefgrged, r.eshstanceel.ement, 2%0,has;@ wi dth di nension 10 of 0.3 to
| M and a resistance value in the order of 2 to |10t4fl. If the kind of ink
used to formpthe resistance el ement 250 has conductive properties as high
as the type of 1'nk used formthe el ectrodes 218a, 218b has and the
resi stange ele t. 2 i i i t a.sufficie y_lLa width to
make thegproceggﬂfggg?ygrgggggg 9?%ﬁd¥% %%gﬁﬁetﬁgs%g%%hggbe %n%%% 250 may
be di mensi oned as | on S possj ble so as to extend, in the l.ongitudinal
direction PSiﬁaﬁﬁnﬁﬁgg5%??%h§$%ﬁ“§dﬂ£ﬁ8F ?ﬁ%w865%fﬁ§%f?¥’§ﬁﬁ hefeby to
i ncrease the resistance val ue thereof., .

discharged toward the sheet 400 is apt teo be collected in the

troughs 402 and then to spread in the transverse direction Q.
In the urine receiver 102, therefore, the paired electrodes 218a,
10 218b can be quickly connected via urine and thereupon the urine
receiver 102 can start to suck the discharged urine. The urine
receilver 102 utilizing functicn of the troughs 402 of the sheet
400 is advantageous particularly in that, even when the wearer
is in the recumbent position, the discharged urine spreads in
15 the transverse direction Q and the paired electredes 218a, 218b
can be quickly connected via urine.
[0064]
The urine detecting regions 175a, 175b (See Fig. &) in the
electrodes 218a, 218b used in combinaticn with the sheet 400
20 functioninginthemanner asdescribedabove are preferably formed
symmetrically about the center line I,-I,. The sheet 400 has a
basis mass in a range of 15 to 80g/m:2 and coﬁprises a plurality

of hydrophobic thermoplastic synthetic fibers 407 each having



[ 0059] 20In the case of the urine receiver 102 using the urine sensor 118
shown in Fig. 6, the wiring 116 including the power source 116a normally
carries faint current A fromthe source 116a via the clip 120 to the
el ectrodes 218a, 21Ble and the resistance - 35 - elenment 250 electrically
connected to these el ectrodes 218a, 218b. As long as an electric circuit
110 including the wiring 116 carries_%bectric current A, the urine
detecting el ectrodes 218a, 218b is detérmned to be in a nornal state. In
contrast, 5 if no current Ais detected, it is determned that failures
such as burnout occur in the urine detecting el ectrodes 218a, 218b and
signal s pronpting exchange of the urine sensor 118 is output
a fineness in a range of 1 to 8dtex and a fiber length in a range
of 20 to B0mm wherein most of the thermoplastic synthetic fibers
407 are preferably oriented in the transverse direction Q. Such
sheet 400 can be obtained by heating and pressing a nonwoven
5 fabric such as a thermally bonded nonwoven fabric between
vertically paired molds wherein the upper mold has the crests
and the troughs and the lower mold is flat. A machine direction
in the course of producing the nonwoven fabric may be aligned
with the direction in which the troughs extend to orient the
10 thermoplastic synthetic fibers in the transverse direction Q.
The sheet 400 mavy be previously treated tc become more hydrophilic
in the troughs 402 than in the crests 401 to promote the movement
of the discharged urine from the crests 401 to the troughs 402.
If desired, it is also possible to make the sheet 400 so that
15 respective tops of the crests 401 are water-repellent and
respective bottoms of the troughs 402 are hydrophilic.
[0065]
Fig. 11 is a view similar Lo Fig. 10, exemplarily showing
the sheet 400 which is different from those sheown in Figs. 9
20  and 10. The sheet 400 shown in Fig. 11 has a generally uniform
thickness over its entire area, i.e., the inner surface 400b

extends in parallel tc¢ the ocuter surface 400a, and has crests

and troughs 411, 412 corresponding to the those 401, 402 of the



fromthe punp unit 108. Referring to Fig. 6, when a range encl osed by an
imaginary line 176 is wetted with urine, the urine flows 10 into the

non- coat ed regi ons 169a, 169b and conmes in contact with the urine detecting
regions 175a, 175b to put the el ectrode 218a extending along the | ateral
section 267a and the el ectrode 218b extending along the l-ateral section
267b into the electrically connected.ghate. Wien a resistance val ue between
the el ectrodes 15 218a, 2 18b becones lower than a resistance value of the
resi stance el enment 250, the electric current no nore flows through the

resi stance el enent 250 but flows through urine of which the resistance
value is relatively | ow. Wen a value of the electric current B fl ow ng

t hrough uri sieedtecomes hhglreérst hanatdel @l etia i 020 curtent ACFH omreg t hrough
the res stance element 250, the electric circuit 110 detects such change of
the currentigfeilcabrtpf 0RABFRr heat-sealed along respective bottoms

of the troughs 412 to the filter 132 facing the inner surface

400k of the sheet 400. In this manner, the sheet 400 is joined

ot

to the filter 132 intermittently in the transverse direction
Q and the sheet 400 and the filter 132 are put in close contact
with each other in a region defined between each pair of the
adjacent joints so as to facilitate passage cof urine through
the sheet 400 and the filter 132. Tunnels 405 extending in the
10 transverse direction Q are defined between the sheet 400 and
the filter 132 and therefore the urine receiver 102 having a
feature shown in Fig. 11 assures an air-permeability higher than
the urine receiver 102 having a feature shown in Figs. 9 and
10. The sheet 400 exemplarily shown in Fig. 11 may be obtained
15 by sandwiching & nonwoven fabric such as a thermally bonded
nonwoven fabric between each pair of heated molds from above
and below. These paired molds may have the crests and troughs,
respectively, adapted to be engaged one with another.
[0066]
20 The sheet exemplarily shown in Figs. 10 and 11 is used not
only as the skin-contact sheet 134 but also used so as to lie
between the skin-contact sheet 134 and filter 132 in Fig. 4.

When the fiber interstice in the sheet 400 1s comparable to the



of voltage or resistance value and thereby to detect occurrence of
urination. In response to signals generated on the basis of -36- such
change, the punp is actuated to suck urine and the punp is stopped as the
resi stance val ue between the el ectrodes 218a, 218b increases again. [0060]
5Whi | e the non-coated regions 169a, 169b serving to expose the urine
detecting regions 175a, 175b are forn g_in the lateral sections 267a, 267b
asymmetrically about the center line I.1-L1 in the urine sensor 118 shown
in Fig. 6, it is also possible to formthese non-coated regi ons 169a, 169b
symmetrically about 10 the center |line 141-L1. In the |ower end sections
268a, 268b of the filmsheet 260 and in the vicinity of them a plurality
of the non-coadethtegi-ans i169%m, £iLG I, row §i spaced onebé ropbaoatcher . Wth
t he non-coated regions 169a, 169b arranged in this manner, even if urine

i medi at el ypafder sdisehanged, GHckhye spreadsedd downves dftseaeabove as
viewed in Fig. 6 before reaching the air perneabl e-resistant sheet 124, the

urine recei yes-102:ES> tapabh g, of, qubckdptisueking suehary ivhe. cALdernatively,
t he non-coated regions 169a, 169b may be provided at appropriate position

0 L0 L SEELLEE 510 (887 JEEAL0, Ongh st seppores 20 (¢
body. [0961ng§:ki> .gWighisSuc% Qlelras r%%tgiez\:t/lgm\:/,i ec\@{eowfirﬂdesr}%%gié}g}p 132 gfl&dxsanpl €
these electrcdes 218a, 218k to be electrically connected with
each other as quickly as possible. It should be appreciated that
the dispersant sheet 126 may be eliminated 1if the air
permeable-resistant sheet 124 c¢ontalns, in addition to the
10 thermoplastic synthetic fibers, hydrophilic fiber such as rayen
fiber and thereby promotes dispersion of urine.
[0067]
Details of the present inventicn onthe second aspect thereof
will be more fully understood from the description exemplarily
15  on the basis of pants formed of a mesh sheet as a wearing article
incorporated with the urine receiver.
[0068]
Fig. 12 is an overall diagram schematically illustrating
the wearing article 501 according to the present invention.
20 According to the present invention, a pants-type chassis 502
is formed therein with a urine receiver 503 to which a suction

pump 500P as asuctionunit via suctiontube 531. Theurine receiver

503 is electrically connected to the sucticn pump 500P which



-37- of the skin-contact sheet 134 and Fig. 10 is a sectional view taken
along line X-Xin Fig. 9. The sheet 400 is fornmed of a nonwoven fabric
cont ai ni ng hydr ophobi ¢ thernopl astic synthetic fibers of 80 to 100% by nass
and |iqui d-absorbent fibers such 5 as rayon fibers of 20 to 0% by nass
wherein these fibers are fusion-bonded or interlaced together. The sheet
400 has an outer surface 400a facing_%ﬁe wearer's skin and an inner surface
400b facing the urine sensor 108 wherein a longitudinal direction, a
transverse direction and a thickness direction correspond to 10 the

| ongi tudi nal direction P, the transverse direction Q and the thickness
direction R of the urine receiver 102, respectively. The outer surface 400a
and the innes =sldptadedfDbccortespondcéoddewnppenisunkacenandcthe | ower
surface, respectively, in Fig. 4. 15[0062] The outer surface 400a of
the sheet 4Q0:-das ngndithalen for ieebaforerestin 404 andet rughs 4023
alternating in the longitudinal direction P and the crests 401 and the

troughs 402;exdending.iRnlhe, f Lansyerse GoaD aQ-10: faf aklale 9ng:16, anot her.
The 20 inner surface 40b of the sheet 400 is flat and put inclose contact

wth the TLLESs332: cIhe, shosty D0, used, L0 e DAINGE, AL, Lheysrests 401

and the tro may extend across "a palr of the el ectrodes 218a, 218b

in the ugine, sensor 118 and side-edoes, =38 . 403 oppased by the.
transverse direction ybe preferably | 6¢ated i’n&i de th@lresbec ive

| eakage-barrjers lgﬁz(See Eb%. 4% rqovi ded on hoth sides of the urine
recei ver 10202906637 5W (' CRat et i'ne FEeelver 465%usi ng the sheet 400 as

t he skin-contact sheet 134 and put on the wearer's body, the urine
di schar ged t9W%Watld the sheet 400 is apt to be collected in the troughs 402
and then to spread in the transverse direction Q Inthe urine receiver 102,
therefore, the pJaier@tkssliecttoaesrPisy 2 foopigicanttelguiekl ¥ Edhhect ed vi a
urine and thereupon the urine receiver 102 can start to suck the discharged
urine. The wigiereetsi V&t at02 urdtdiziegfidruhel esnewtincheetvoughsed®2 of the
sheet 400 is advantageous particularly in that, even when the wearer is in
t he recuibefto:posid ke whhet degicdrar el 22 neesprreadssd hhree regions
are continuous in the longitudinal directicn Y. The chassis 502
is formed of an elastic mesh sheet so that the chassis 502 may
be elasticized in the longitudinal direction ¥ and in the
transverse direction X which is orthogonal to the longitudinal
16  direction Y. Particularly along peripheries of a waist-opening
524 and leg-openings 525, the elasticity is locally heightened
to improve a fit of the chassis 502 to the wearer's waist and
thighs, respectively.
On the side of the chassis 502 facing the wearer's body,
20  the urine receiver 503 extends in the longitudinal direction
Y from the front waist region 521 to the rear waist region 522

along a longitudinal center line A-A bisecting a dimensiocn of

the chassis 502 in the transverse direction X. The urine receiver



15 the transverse direction Q and the paired el ectrodes 218a, 218b can be
qui ckly connected via urine. [0064] The urine detecting regions 175a, 175b
(See Fig. 6) in the electrodes 218a, 218b used in conbination with the
sheet 400 20 functioning in the manner as descri bed above are preferably
formed symmetrically about the center line L1-L1. The sheet 400 has a basis
mass in a range of 15 to 80g/nk2 and Q@gprises a plurality of hydrophobic

t hernopl astic synthetic fibers 407 each having -39- a fineness in a range
of 1 to 8dtex and a fiber length in a range of 20 to 80mm wherei n nost of
the thernoplastic synthetic fibers 407 are preferably oriented in the
transverse direction Q Such sheet 400 can be obtai ned by heating and

pressing a soRwoveBpb frabibee stichaas @ dthengaldardrordeddnamseyetnd abric
bet ween vertically paired nolds wherein the upper nold has the crests and

the troughscapgd-it be dover -mpl dd shfl@assAsmaghikpec iy eet {aimd Orihe course
of producing the nonwoven fabric may be aligned with the direction in which

the troughs, extend %@3%5 e TeQ@hé'rQ%etdh%%”PHe asldC ssyBLhetic fibers in the
transverse direction he sheet O may be previously treated to becone

nor e hydroph %‘ﬂ in the troughs 402 than in the crests 401 to pronote the
novenment of e dlscharged urine fromthe crests 401 to the troughs 402. If

desi red, 3{ SSIb|3ﬁtO make the spe%§r40 3% EB%t ;%_re gectlve
t ops of ?he cre 9407 *&r e PRAE eF-Fepel Pént” SHd FEEpec "vé Dol tons of the
t roughs 402 are hgdro phili.c.

from its side facing the wearer's body. It should be appreciated
that the urine receiver 5032 is shown as partially cutaway and
the chassis 502 isnot shownat all forconvenience of explanation.
Fig. 14 is a sectiocnal view taken along line XIV-XIV in Fig.
10 13 and Fig. 15 is a sactional view taken along a line XV-XV in
Fig. 13. While the respective shesets are illustrated to be spaced
one from another for ceonvenience of explanation in Figs. 14 and
15, thase sheets are normally joined together. Fig. 16 is a plan
view of the urine receiver of Fig. 13 as viewed from the side
15  facing the wearer's garment.
[0071]

The urine receliver 503 comprises a topsheet 532 adapted
to come in contact with the wearer's body, a moisture detecting
structure 504 serving to detect vurination, & tray-shaped urine

20  receptacle 505 located on the side of the moisture detecting
structure 504 facing the wearer's body to receive discharged
urine and a molsture absorbent structure 50¢ lying on the side

of the urine receptacle 505 facing the wearer's garment to absorb



[0065] Fig. 11 is a viewsimlar to Fig. 10, exenplarily show ng the sheet
400 which is different fromthose shown in Figs. 9 20 and 10. The sheet 400
shown in Fig. 11 has a generally uniformthickness over its entire area,
i.e., the inner surface 400b extends in parallel to the outer surface 400a,
and has crests and troughs 411, 412 corresponding to the those 401, 402 of
the - 40 - sheet shown in Figs. 9 and,10. The inner surface 400b are
intermttently bonded or heat-seal ed along respective bottons of the
troughs 412 to the filter 132 facing the inner surface 400b of the sheet
400. In this manner, the sheet 400 is joined 5 to the filter 132
intermttently in the transverse direction Q and the sheet 400 and the
filter 132 asespude wApet QSe thentacdsw sh2zeach other in a region defined

bet ween each pair of the adjacent joints so as to facilitate passage of

urine through theeshegisn400 and the fhéterrdd2, Fynnelsng0s, exttending in
the 10 transverse direction Q are defined between the sheet 400 and the

filter 132 and,iherelo5ss e Ui RENLEGEH VL 102 haviRgsdeadburgashown in
Fig. 11 assures an air-perneability higher than the urine receiver 102

having a feat j ' 9 heet N i1y shown
3. 11 el B8Ot e ned E By Santiu chiong A nomoyen Tabr ¢, Sich as a

in Fig. 11 ma i ne sandw

thermal | y bonded .no ven fabric between_each pair t from
bt Qb SE GRS Sl 6 LN DEs S L

respectively, gdanted; 1Q;5¢,en9a0ed ong W ihanother. LO%%8ks s,

535 extending in the transverse directicn X.
[00721
The moisture detecting structure 504 extends the front waist
10 region 521 to the rear waist region 522 of the chassis 502. The
moisture detecting structure 504 comprises a pair of moisture
detecting sensors 541, a spacer 542 lying on the side of the
moisture detecting sensors 541 facing the wearer's body, a filter
543 lying on the side of the spacer 542 facing the wearer's body
15  andacushion sheet 544 lying onthe side of the moisture detecting
sensors 541 facing the wearer's garment. Specifically, the
molsture detecting sensors 541 is sandwiched between the spacer
542 and the cushion sheet 544 in the thickness direction and
thereby protected from any externai shock.
20 [0073]
The meisture detecting sensors 541 are formed of a pair
of electrodeé 545, 545 spaced from each other in the transverse

directionXandtheseeleclrodaes 545, 545 areobtained, for example,



20The sheet exenplarily shown in Figs. 10 and 11 is used not only as the
ski n-contact sheet 134 but al so used so as to |lie between the skin-contact
sheet 134 and filter 132 in Fig. 4. Wien the fiber interstice in the sheet
400 is conparable to the - 41 - fiber interstice in the filter 132, the
filter 132 may be replaced by the sheet 400. In any case, the sheet 400

| i es outside the el ectrodes 218a, 218RQ-i.n the depth direction R and the
crests 401 and the troughs 432 extend across these el ectrodes 218a, 5 218b.
Wth such an arrangenent, the urine receiver 102 allows these el ectrodes
218a, 218b to be electrically connected with each other as quickly as
possible. It should be appreciated that the dispersant sheet 126 may be

el i m nat ed bf pthetaiga peemeablatt esyatanticsheet sd2dagantdiyeshylenaddi tion
to the 10 thernoplastic synthetic fibers, hydrophilic fiber such as rayon

fiber and therehy:proaph@s:-divepessiion oftddiane. THdM64] ectrodesDeimi | s of the
present invention on the second aspect thereof will be nore fully

under st ood £598%the deserd Pldion, exenplar ilrytz;él&ggitt!ﬁ%ikmid&re_&tp&nt s forned
of a nmesh sheet as a wearing article incorporated with the urine receiver.
[00681 Fig.v12ZSna0s-Quer akl.di agr am seheral i caldot b bl ys Akl Flont
5 and rear ends 546, 547 extending in the transverse direction
X wherein the sensor's front end 546 extenﬁs through a slit 56l
formed in the moisture absorbent structure 506 to the side thereof
facing the wearer’'s garment. The slit 561 is formed on the side
cof the frontwaist region 521. The sensor's front end 546 extending
10 out through the slit 561 is provided with a clip 548 via which
the signal fromthe moisture detecting senscrs 541 is transmitied
to the control unit 500C.
More specifically, the moisture detecting senscors 541 are
turned on in response to electrical connection of the paired
15 electrodes 545, 545 effectuated by the present of urine
therebetween and the control unit 500C detects cccurrence of
urination cn the basis of this turned-on state.
[6074]
As a material for the spacer 542, a mesh sheet having high
20  air- and liguid-permeability and serves to keep the filter 543
and the moisture detecting sensors 541 spaced from each other
iﬁ the thickness direction. If the filter 543 in a wet condition

continues tobe kept incontactwiththemeisturedetectingsensors



the wearing article 501 according to the present invention. 20 According to
the present invention, a pants-type chassis 502 is fornmed therein with a
urine receiver 503 to which a suction punp 500P as &suction unit via
suction tube 531. The urine receiver -42- is adapted to be actuated by a
control unit 500C when a noisture detecting structure 504 incorporated in
the urine receiver 503 detects occurrepce of urination. Upon actuation of
t he suction punp 500P, the urine collected by the urine receiver 503 is
sucked 5 and then evacuated out fromthe chassis 502. In Fig. 12, the
chassis 502 is indicated by imaginary lines. [0069] The chassis 502
conprises a front waist region 521, a rear wai st region 522 and a crotch
regi on 523 éxiendiengobetweedethesiegl Befisard Sdhdvirldabewad Sttaiegdons 521, 522
wherein these three regions are continuous in the longitudinal direction Y.
The chassi stb2uirfed-afriredanf zannel asllifanaesdh sheeteso uthabtidiecebassi s 502
may be elasticized in the longitudinal direction Y and-in the transverse

di rection XewBih&{ des ot thogonab:ctes t he bepgeiudinal ndbsdidrachl, oanyd.
Particularly along peripheries of a waist-opening 524 and | eg-openi ngs 525,

the el asti C!EE)(té§51199§&|t)ﬁe%19@5§@@gté9tiﬂ83£&¥5%r% $4it 208 kb €s basgi s 502 to
the wearer's wai st and thighs, respectively. On the side o e chassis 502

faci ng the ﬁ@%ﬁ r%%a? ot889¥ o0 SIS JEGELYE 1205 %tﬂ}%nc@lwe

| ongi t udi na

use of the spacer is particularly effective since the spacer
can effectively prevent these filter 543 and moisture detecting
sensors 541 from being continuously kept in contact with each
other,
10 [0075]
A dispersant sheet 54% and an air permeable-resistant sheet
550 are stacked on the side of the cushion sheet 544 facing the
wearer's garment and the urine receptacle 505 1s formed on the
side of the alr permeable-resistant sheet facing the wearer’s
15  garment. The air permeable-resistant sheet 550 and the urine
receptacle 505 are joined together, for example, by adhesives.
The dispersant sheet 549 serves to disperse the discharged
urine as guickly as possible and thereby to change the air
permeable-resistant sheet 550 cver a wide range thereof into
20 a dry condition. As a material for the ailr permeable-resistant
sheet 549, for example, a nonwoven fabric containing hydrophilic
fibers such as rayon fibers may be used.

The air permeable-resistant sheet 550 1is high in its



Y fromthe front wai st region 521 to the rear wai st region 522 along a

| ongi tudi nal center line A-A bisecting a dinmension of the chassis 502 in
the transverse direction X. The urine receiver - 43 - 503 is kept
contact with the wearer's body under the effect of elasticity of the
chassis 502 so that only the urine receiver 503 may be exchanged as the

need ari ses.
viewed fromits side facing the wearer"s body.

in close

[0070] SFig. 13 is a plansview of the urine receiver 503 as
It shoul d be appreciated

that the urine receiver 503 is shown as partially cutaway and the chass s
502 is not shown at all for convenience of explanation . Fig. 14 is a
view taken along line XIV-XIVin Fig. 10 13 and Fig. 15 is a
viewitdakenmadong ta bina oXVixX\ tdsnaFtthertBabihite drhie aespective
sheets are illustrated to be spaced one from another for conveni ence of
expl anat i onmi teHiags foddrand skoett Bese sheeksmple, Nordihdoyehormee 4 oget her .
Fig. 16 is a plan view of the urine receiver of Fig. 13 as viewed fromthe

secti onal
secti onal

side 15 fachhg #ike wWeat&iore HadPmiHi11L0QL]neTheeHr i Ne recei ver 503

conprises a topsheet 532 adapted to conme 1n contact with the wearer's body,

a noi sture defpcting

5

10

15

20

The urine receptacle 505 is flexible and may be formed,
for example, of a liquid-impervious soft elastic material such
as a soft polyethylene or silicon rubber. Fig. 17 is a perspective
view of the urine receptacle 505 and Fig. 18 is a secticnal view
taken along line XVIII-XVIII in Fig. 17. The urine receptacle
505 comprises a bottom 551, a peripheral wall 552 rising from
the bottom 551 toward the side of the wearer's bedy, and a flange
553 extending cutward froma top peripheral edge of the peripheral
wall 552. The flange 553 is put in contact with the air
permeable-resistant sheet 550 to form a space 554 within the
urine receptacle 505. The urine receptacle 505 is formed with
a suction unit 555 functioning to collect the urine flowing
thereinto and to evacuate this out of the urine receptacle 505.
The suction unit 555 has a cylindrical shape and extends along
a generally transverse middle zone of the receptacle 505 in the
leongitudinal direction. On both sides of the suction unit 555,
a plurality of protuberances 556 extend upward from the bottom
551 toward the wéarer's body. These protuberances 556 ser?e to

prevent the air permeable-resistant sheet 550 which should be



structure 504 serving to detect urination, a tray-shaped urine 20
receptacle 505 | ocated on the side of the npisture detecting structure 504
facing the wearer's body to receive discharged urine and a noisture
absorbent structure 506 lying on the side of the urine receptacle 505
facing the wearer's garnent to absorb -44- noisture vapor in the chassis
502. The topsheet 532 may be fggmed, for exanple, of a

| i qui d- pervi ous fibrous nonwoven fabri¢. The topsheet 532 has a generally
rectangul ar shape extending in the longitudinal 5 direction Y and incl udes
opposite side edges 533, 533 extending in the longitudinal direction Y and
front and rear ends 534, 535 extending in the transverse direction X

[ 0072] Thenm+ s ukedetiaet:i mgst ruet tiraab@45 eX tfendss ddie. nfyr dmin iatsttiEd regi on
521 to the rear waist region 522 of the chassis 502. The noisture detecting
structure 584aconprises a pair of noisture detecting sensors 541, a spacer
542 lying on the side of the noisture detecting sensors 541 facing the
wearer's bogy;ya filter 543 lying on the side of the spacer 542 facing the
wearer's body 15 and a cushion sheet 544 |ying on the side of the noisture

detecting sensors pdl; facing f hes wearel, 5;9anment 555peai b cahbyss1 he

noi sture detecting sensors 541 1s sandw ched between the spacer 542 and the

cushion sheelead 1 .tNR LAhekaess. diresdd ol ANIoLRSE ERY B Bhestegl from any

external s

to the outside of the urine receptacle 50%. The suction Lube
531 is attached to the other end 558 of the suctlon unit 555
with a Joint 559 and the suction tube 531 is connected to the
suction pump 500P.

10 [o0078]

The suction tube 531 and the suction pump 500F both connected
to the other end 558 of the suction unit 555 define a moisture
suction device in the present invention. Upon actuation of the
suction pump 500F, the urine collected in the urine receptacle

15 505 is sucked through the suction tube 531. The suction pump
500P is electrically connected to the control unit 500C so that
the control unit 500C detects occurrence of urination on the
basisof signalstransmitted fromthemoisturedetectingsensors
541 and thereupon transmits signals to the sucticn pump 5S00P.

20 In response to the signals fromthe control unit 500C, the suction
pump 500P is actuated. In this way, the suction pump 500P is
actuéted only when the urination occurs. |

[6079]



20[ 0073] The noi sture detecting sensors 541 are fornmed of a pair of

el ectrodes 545, 545 spaced fromeach other in the transverse directionX and
t hese el ectrodes 545, 545 are obtained, for exanple, - 45 - by printing a
t hermopl astic synthetic filmsuch as a polyethylene filmw th a conductive
coating material. These el ectrodes 545, 545 extend in parallel to each
other in the |ongitudinal direction Y,qThe noisture detecting sensors 541
respectively have front 5 and rear ends 546, 547 extending in the
transverse direction X wherein the sensor's front end 546 extends through a
slit 561 fornmed in the noisture absorbent structure 506 to the side thereof
facing the wearer's garnent. The slit 561 is fornmed on the side of the
front wai st regirteb2ing The semsorls 4ndnts enchdbdtmiextendiabgotBemut t hrough
the slit 561 is provided with a clip 548 via which the signal fromthe

moi st ur e deteeidiig SS9k Srhtbdi & thansmict s ednkoitihe comgmwlc1enits 5000.
More specifically, the noisture detecting sensors 541 are turned on in

response torelect healeGoRNECIdQRnef Hherpaited Losehecld adeschbdbs 545
effectuated by the present of urine therebetween and the control unit 5000

detects occhgg %%Er%efé”ai ﬂé&é%e‘l%etrgg%@%ih%e‘ef5éﬁil§ihﬁr&?Qh@”s§&@t e.

[0074] As a material ftor the spacer a nesh sheét having high 20 air-

and |1 quid-peripablLity, and.serxes,tp keep Lhe f1dter, 543 aad, L he, moi sture
detecting sensors éﬁl spacea ?r§31eac othér-in the %IC fess Urrection. |f
the filter géschiens;?de\,\%gcgr?c?%ihgv?enarer‘s garment and molisture absorbent
material 564 lying between these two sheets 562, 563. Themoisture
absorbent material 564 comprises a molsture-abscrbent core
material such as fluff pulp, superabsorbent polymer particles
10 (SAP) or silica gels wrapped with tissue paper or the like. As
a material for the moisture—pervioué sheet 562, for example,
a thermoplastic drawn £ilm containing incrganic fillers may be
used. As the inorganic fillers, calciumcarbonate, bariumsulfate
or the like and, as the thermoplastic film, poliyethylene films
15  or the like may be used. As both the inorganic fillers and the
thermoplastic films, those widely us.ed in the relevant technical
fieldmaybeused. Moisture permeability of themoisture-pervious
sheet 562 ispreferablyinarange of 83.3to 166.6 {g/m*/24 hours) .
If the moisture permeability is lower than 83.3 (g/m?/24 hours),
20 a significant moisture absorbing effect will not be expressed
and, if the moisture permeability is higher than 166.6 (g/m?/24

hours), urine will directly infiltrate into the.

melsture-absorbentmaterial. Inthis case, thersisapossibility



continues to be kept in contact with the noisture detecting sensors - 46 -
541, the noisture detecting sensors 541 will be maintained in the turned-on
state and may nmal function to detect urination even though no urination
occurs. To prevent such mal function, the filter 543 and the noisture
detecting sensors 541 are kept spaced 5 from each other. For the purpose of
preventing such mal function, use of L@%_spacer is particularly effective
since the spacer can effectively prevent these filter 543 and noi sture
detecting sensors 541 from being continuously kept in contact with each

ot her. 10[ 0075] A di spersant sheet 549 and an air perneabl e-resistant
sheet 550 are stacked on the side of the cushion sheet 544 facing the
wearer's garhett asd theadringinecepiac! enttdScis hoismd-orbishensshide of the
ai r permeabl e-resi stant sheet facing the wearer's 15 garnent. The air

per meabl e-r gst st ant nsheet:sa50 tandethe A D€, e eBPLAGHEng0b 13I8 o] Bb Ned
together, for exanple, by adhesives. The di spersant sheet 549 serves
to di sperse,thg discharged urine as quickly as possible and thereby to
change the air perneabl e-resi stant sheet 550 over a wi de range thereof into
20 a dry congéépn. As a material for the air perneabl e-resistant sheet

549, for exanple, a nonwoven fabric containing hydrophilic fibers such as
rayon fipers naﬁdbe.used. The,ahn erneable-re%gstant s@ge% §5Qi{§ high in
its - 47 - |iquidZperieddbi 1Ty 65? Fow {'R*T'ts “ai'r: permeabi trty and, as a

et orial fon h s sfieet 990, for, example, 2 nonwoven fabric modified to

of 0.03m were cut out from the moisture-pervious sheet as test
pieces defining the boundary plane for moisture permeation. A
thermo-hygrostat was set to a temperature of 40°C and a humidity
10 of 60%. Total mass {(g) of moisture vapor had passed through this
boundary plane during 24 hours was converted te the mass per
1m* of the tested sheet to obtain the moisture permeability.
The molsture permeability was calculated by an eguation

as follows:
15 Permeability {Pa} = mass (g) before measurement - mass {g)

24 hours after starting of measurement/n x 0.03 x 0.03/24 hours.

[0081]
The moisture~absorbent structure 506 has a length dimension
in the transverse direction X larger than that of the moisture
20 detecting structure 504 lying on the side of the
moisture~abscrbent structure 506 facing the wearer's body. In
other words, the moisﬁure—absorbent structure 506 extends in

the transverse direction X beyond the both ends of the moisture



[0076] 5The urine receptacle 505 is flexible and may be forned, for
exanpl e, of a liquid-inpervious soft elastic material such as a soft
pol yet hyl ene or silicon rubber. Fig. 17 is a perspective view of the urine
receptacle 505 and Fig. 18 is a sectional view taken along line XVII1-XVIII
in Fig. 17. The urine receptacle 10 505 conprises a bottom 551, a
peri pheral wall 552 rising fromthe b§§t0n1551 toward the side of the
wearer's body, and a flange 553 extending outward froma top peripheral
edge of the peripheral wall 552. The flange 553 is put in contact with the
air permeabl e-resi stant sheet 550 to forma space 554 within the 15 urine
receptacle 505. The urine receptacle 505 is formed with a suction unit 555
functi oni ngd¢tecaohbectrucherarie ffhowangetheoes rikaeantng degvadudie thi s out
of the urine receptacle 505.
both ends of the moisture detecting structure 504, a pair of
barrier cuffs 507, 507 against body waste is formed on the side
of the moisture-pervious sheet 562 facing the wearer's body
H constituting the moisture-absorbent structure 506.
r00ez;
The barrier cuffs 507, 507 are attached to side edges 567,
567 of the molsture-pervious sheet, respectively, and include
proximal edges 571, 571 joined to the side edges 567, 567 of
10 the moisture-pervious sheet 562 and free edges 572, 572 lying
inside of the proximal edges 571, 571 in the transverse direction
X and not joined to the moisture-pervious sheet 562. These free
edges 572, 572 lie on the side of the Lopsheet £32 facing the
wearer's body and provided with cuff elastic elements 573, 573
15 extending in the longitudinal direction Y and attached thereto
under tension and in & contracitible manner. Upon contraction
of the cuff elastic elements 573, 573, the free edges 572, 572
are spaced upward so as to stand on the topsheet 532 and thereby
prevent urine from leaking cutward in the fransverse direction
20 X. While the liquid-impervious barrier cuffs 507, 507 are
effaective Lo prevent leakage of urine, it is possikble to use,

for example, moisture-pervious fibrous nonwoven fabric from the

viewpoint of permeability for moisture vapor.



The suction unit 555 has a cylindrical shape and extends along a generally
transverse mddl e zone of the receptacle 505 in the 20 | ongitudinal
direction. On both sides of the suction unit 555, a plurality of
pr ot uberances 556 extend upward fromthe bottom 551 toward the wearer's
body. These protuberances 556 serve to prevent the air perneabl e-resistant
sheet 550 which should be - 48 - hel.dosi.n contact with the flange 553 from
saggi ng down into the space 554. [0077? Referring to Fig. 16, the suction
unit 555 has one end 557 5 opening into the urine receptacle 505 and the
ot her end 558 opening to the outside of the urine receptacle 505. The
suction tube 531 is attached to the other end 558 of the suction unit 555
with a jointt06%%9 and the suction tube 531 is connected to the suction punp
500P. 10[ 0078] Thesucti ontube 531 and the suction punp 500P both
connected to theiwt hee apeh&58 ofwhtbe sSuetd nremphnt i &5h1 defrange@snoi St ur e
suction device in the present invention. Upon actuation of the suction punp
5009, the uppbheat 1reedLBnkh thhRcUFtoe-d €€eptacli®nwill be described.
Upon occurrence of urination, the urine discharged infiltrates
5 into the topsheet 532. The barrier cuffs 307, 507 formed along
the side edges 533, 533 of the topsheet prevent the urine from
leaking cutward in the transverse direction X.
The urine having infiltrated inteo the topsheet 532 quickly
come in contact with the moisture detecting sensors 541 through
10  the spacer 542 and the filter 543. When urine comes in contact
with the paired moisture detecting sensors 541 so as to connect
these sensors with each other, these moisture detecting sensors
5471 are turned on and transmit signals to the control unit 500C.
In response to this signal, the control unit 500C actuates the
15  suction pump 50CGP. Upon actuation of the suction pump 500P, the
space 554 of the urine receptacle 505 is subjected to a suction
affect via a suction unit 555.
[0084]
The urine having reachad the moisture detecting sensor 341
20 infiltrates intoc the dispersant sheet 549 through the cushion
sheet 544. The wurine having dispersant sheet 5495 over a wide

range simultaneously infiltrates . into the air

permeable~resistant sheet 550 which covers the copening of the



15 505 is sucked through the suction tube 531. The suction punp 500P is
electrically connected to the control unit 5000 so that the control unit
5000 detects occurrence of urination on the basis of signals transmtted
fromhe noisture detecting sensors 541 and thereupon transmts signals to
the suction punp 5009. 20 In response to the signals fromthe control unit
5000, the suction punp 5009 is actuated. In this way, the suction punp 5009
is actuated only when the urination occurs. [0079] - 49 - Ref erri ng
to Figs. 14 and 15, the noisture absorbent structure 506 is forned on the
side of the urine receptacle 505 facing the wearer's garnent. The noisture
absorbent structure 506 conprises a noisture-pervious sheet 562 |ying on

t he side 5 fiatiengethe-awdar 805 sobod§ineathe quizdel fperovieoasnshgen 663 | yi ng on
the side facing the wearer's garnment and noi sture absorbent material 564

| yi ng bet weepaddese ikwairsheets 1562y 563t idherpatisbyrtheabsorenpunmt eri al
564 conprises a noi sture-absorbent core material such as fluff pulp,

super absor befiip ROk ¥RBIoRALLE CkeSvEQ e (SARk Ofe 81t beanged S -Weappeghwi th
ti ssue paper or the like. As a material for the npisture-pervious sheet

562, for ex@%‘i@é@%@ &J@e@mwdﬁngra%efgakm&%@snkgglg neLgaptg fillers

may be used. As theinorganicfil ers cal ¢i um carbonate, bariumsulfate or

the || kesangd; oas, Lhe el ast %gh{lm aol xgw{h@:}g L 12,004 the ke

may be used e |norgan|c I"érs an nnplastlc ilns,

t hose wi del ed.in the | evant tech e , Nblsture
perneabiliténgg Pﬁégﬁﬁpg?%f%]ﬁﬁﬁﬁFéﬁg EPSE %;E%ﬁ%ﬁ%ﬂﬁylng fange of 83
. 3 to 166. (g/n2/ 24 hours) . If the nnlsturefgerneablll % i s |l.ower than
83.3 (g/ ne/ 52 o §y¢ wons %Wj?ﬁdf Bant " foPBRET & “Abdor BITE eF FectWi | | not
be expressed and, if the noisture perneability is hlgher t han 166. 6

(g/ e/ 24 hotit® FUCHF T EURR 1955 i 58 CERS IF HE T IrﬁFaP%a‘fliﬂé Phé™ thigpwayt hat t he
urine infiltrating into the noisture-absorbent material nmay cause a

t enper at ur elviadiian el he fhenrtag manced fertigatise, theogefharged urine

10  can be quickly evacuated out of the wearing article.
[0085]

After the discharged wurine has sucked and evacuated,
substantially entire guantity of urine is evacuated from the
wearing article but there is a possibility that & small quantity

15 of urine might be left, for example, in the urine receiver 503.
Particularly  because the urine receptacle 505 is
liguid-impervious, the possibility thatasmall quantitycfurine
might be left on its side facing the wearer's body is
correspondinglyhigh. The urineleftnotsuckedwillbevaporized

20 by the wearer's body heat and will pervade the interior of the
wearing article. However, the meoistura-absorbent structure 506
formed on the side of the urine receiver 503 facing the wearer's

garment is effective Lo absorb such molsture vapocr.



5Moi sture perneability was neasured in accordance with JI S-Z-0208.
Specifically, circular pieces each having a dianmeter of 0.03m were cut out
fromthe noisture-pervious sheet as test pieces defining the boundary plane
for noisture pernmeation. A therno-hygrostat was set to a tenperature of 40C
and a humdity 10 of 60% Total nmass (g) of noisture vapor had passed
through this boundary plane during 24ghours was converted to the mass per
1n2 of the tested sheet to obtain the noisture perneability. The
noi sture perneability was cal cul ated by an equation as foll ows:
15Pernmeability (Pa) =mass (g) before neasurenent -mass (g) 24 hours after
starting of neasurenent/n x 0.03 x 0.03/24 hours. [0081] The
noi st ur e- absor bépecstiectlyne 5Q@6shasea kepgt h desesrsi obhigudhhe theansver se
direction X larger than that of the noisture 20 detecting structure 504
| yi ng on t heoidideobethieourndistdir B-/abs anbent s strarcinsoebs506 st actngrd he
wearer's body. In other words, the noisture-absorbent structure 506 extends
in the transyense id 58644208 5 Beyenrd sthee hotdy -eBds ofet-hel muisst e - 51-
liguid-impervious sheet 563 lies on the side of the
5 moisture-absorbent material 564 and therefore moisture vapor
is reliably absorbed by the moisture-absorbent material 564
without leaking cut. Even if moisture vapor is generated within
the wearing article 501, such mcoisture vapor can be reliably
abscorbed by themoisture-absorbent material 564. In consequence,
10 there is no possibility that a temperature within the pants might
rise and the wearer might suffer from any skin troubles or a
discomfortable feeling due to the undesirable humidity.
[008¢6]
The moisture absorbent structure 506 is dimensioned in the
15 transverse direction X to be larger than that of the moisture
detecting structure 504. With such dimensioning, moisture vapor
can be absorbed by the section extending outward beyond the
periphery of the urine receiver 503 and therefore the absorbing
function should not be disturbed by various sheets of the urine
20 receiver 503.
Even if moisture wvapor within the wearing article 501

increases due not only urine but alsc to the wearer's sweat of .

the wearer, themoilsture-absorbent structure 50¢ can effectively



detecting structure 504. In the sections extending beyond the both ends of
the noi sture detecting structure 504, a pair of barrier cuffs.507, 507

agai nst body waste is forned on the side of the noisture-pervious sheet 562
facing the wearer's body 5 constituting the noi sture-absorbent structure
506. [0082] - The barrier cuffs 507, 507 are attached to side edges
567, 567 of the noisture-pervious shegk, respectively, and include proxinmal
edges 571, 571 joined to the side edges 567, 567 of 10 the

nmoi st ur e- pervi ous sheet 562 and free edges 572, 572 lying inside of the
proxi mal edges 571, 571 in thé transverse direction X and not joined to the
noi st ur e- pervi ous sheet 562. These free edges 572, 572 lie on the side of

t he t opsheetb &3 f aci nigutchevwear erns bodyeand praoviided wddeacef fokl astic

el ements 573, 573 15 extending in the longitudinal direction Y and attached
t hereto undesmgensues.and in a contracti ble manner. Upon contraction of the
cuff elastic elenents 573, 573, the free edges 572, 572 are spaced upward
so as to stapgkon the topsheet 532 and thereby prevent urine froml eaking
outward in the transverse direction 20 X. Wi le the |iquid-inpervious

barrier cuffs S5Of,; 120/ aL8.8LF 6CLIVE IO A BYEMad LAKRQE Y HELPEre it 1S
possi ble to use, for exanple, noisture-pervious fibrous nonwoven fabric

fr om t hes vi SWDOINL, 0L DRLIBADILL LY [k, TBLSLUL LV AR ring 2203l 0083

Now t he manner 1n i ch the aforenentioned arrangenent operates ih response
to occurrenge_ﬁg urinatio%gl l._be d%%cribggé.gﬂgn 8cgurrencetgf H{ination
the urine diSchar gEA°FRTITTFALEE Y it 6°t he" Yopshédt "3 PFRE batti er cuffs
507, 507 forned al ong the side edges 533, 533 of the _topsheet prevent the
urine from FEEKIG GUERRFEF A EhEC R ENSVei e °di tet T SACXS STt RE urine
having infiltrated into the topsheet 532 quickly conme in contact with the
noi st ure det®RAT nPiSenset BeSAPARRF GaGHSET Aheh e paReF 15292 FRECERL Y i | ter

543. When urine cones in contact with the paired noisture detecting sensors
541 so as tbocdrmecesehesebodhgors it hs eabdr GCRELDPLE HesélsfolisEere
detecting sensors 541 are turned on and transmt signals to the control

unit 5000. tsed esponserdhoathisrsisghat,ditdpereont rddlaremi to&0G0 aactiumt es t he
15 suction punp 500P. Upon actuation of the suction punp 500P, the space
554 of the wiiddgweisr 8ceptacle 505 is subjected to a suction effect via a
suction unit 555.

(0c8g]
Details of the present invention on a third aspect thereof
will be more fully understood from the description exemplarily
16  on the basis of pants formed of a mesh sheet as a wearing article
incorporated with the urine receiver.
[0089]
<First Embodiment:>
Figs. 19 through 24 illustrate a first embodiment of the
20 present invention on the third aspect thereof.
Fig. 19 is an overall diagram schematically illustrating the
wearingarticle 601 according to the present invention. According

tc the present invention, a pants-type chassis 602 is formed



[ 0084] The urine having reached the noisture detecting sensor 541 20
infiltrates into the di spersant sheet 549 through the cushi on sheet 544.
The urine having di spersant sheet 549 over a w de range simultaneously
infiltrates into the air - 53 - urine receptacle 505 to define the space
554 therein. When the space 554 is subjected to the suction effect by the
suction punp 500P and t he opening is_%%yered wth the air

per neabl e-resi stant sheet 550 wetted W'th urine, a negative pressure is
generated 5 within the space 554. As a result, the urine having infiltrated
in the air perneabl e-resistant sheet 550 is sucked into the space 554 and
the urine sucked into the space 554 is sucked through the suction tube 555
fromthe urtnerdieceptiac erbd.rebpitdt K08y, WhivRdd atekycafhetr ocemrrence of
urination, the discharged urine 10 can be quickly evacuated out of the

wearing artkglesub0080linit via Ahdelod hendisoharged hkne: hdis;esusked and
evacuated, substantially entire quantity of urine is evacuated fromthe

wearing article.but; LheyechSe & LOSSIHE didek chhakpd 0888kl cgYankbtyeds of
urine mght be left, for exanple, in the urine receiver 503. Particularly

because the._unrine. @a%%at&gagﬁcg%gghf%ﬁtq%@c idﬁ%ﬁfé”m%#étui@%@%ééi:?ﬂéi ty that

a small quantity ofurine on its side facing the wearer's body

is correspondi ngly hi .. The urine |left not. suckedw || vaporized 20 by

e vearor S bOdy oGt s EPT S HRE vade Ene R G st Ut e eer hg

article. However, the noisture-ahsorbent siruc%gge 506,fornedégﬁethe si de
a

of the urinB°TECEVERBHAPacPhg Phe st e s garhent t ¢ B e to
absorb such noisture vapor. - 54 - Specifically, noisture vapor
passes t hr otlgh “Ehee moilsetir el periiecust ishedteisEr 832 LRSS TrsEst e absor bent
structure 506 and is absorbed by thenvisture-absorbent material 564. The
| i qui d- i npetvdousedheet £568 thiceshansithelsi de fg -t g the chassis 602
is indicated by imaginary lines.
10 [0090]
The chassis 602 comprises a front waist region ©21, a rear
waist region 622 and a crotch region 623 extending between these
front and rear waist regions 621, 622 wherein these three regions
are continuous in the longitudinal direction Y. The chassis 602
15 is formed of an elastic mesh sheet so that the chassis 602 may
be elasticized in the longitudinal direction Y and in the
transverse directicn X which is orthogonal to the longitudinal
direction Y. Particularly along peripheries of a waist-opening
624 and leg-openings 625, the elasticity is locally heightened
20 to improve a fit of the chassis 602 to the wearer's waist and
thighs, respectively.

In the chassis 602, the urine receiver 603 can be visually

recognized through the elastic mesh formed of elastic yarns.



5 noi sture-absorbent material 564 and therefore noisture vapor is reliably
absorbed by the noisture-absorbent material 564 w thout |eaking out. Even
if noisture vapor is generated within the wearing article 501, such

noi sture vapor can be reliably absorbed by the noisture-absorbent nmateri al
564. I nconsequence, 10 there is no possibility that a tenperature within
the pants might rise and the wearer mizght suffer fromany skin troubles or
a disconfortable feeling due to the undesirable humdity. [0086] The

noi sture absorbent structure 506 is dinensioned in the 15 transverse
direction X to be larger than that of the noisture detecting structure 504.
Wth such di nensioning, noisture vapor can be absorbed by the section

ext endi ng ol?®&rld beyond t he periphery of the urine receiver 503 and
therefore the absorbing function should not be disturbed by various sheets
of the urine 20 mecetverved0803 extendkvien tht MmiEtturenyaptrawitthnr t he
wearing article 501 increases due not only urine but also to the wearer's
sweat of theryeaner sréhe fRisst vEgrAabsonbent st reakukel H0Geganbnestectivel y
- 55 - absorb npisture vapor and thereby restrict increase of tenperature.
[0087] Wil g & hgoweal €6n§; Aldingh ecdrs ir ovidedaw {de Lhegmisskf e & det ecting
sensor 541 serving for detection of urine according to the present

embodi meAt ;1S RASSLOLE 0. LOCH ROALEy.dd) ,addidd o0 dpr LoDl ur e
detecting sensor , a feces detecting senor. Wiile the nesh pants are
used as the_chassis. 502 accordi,ng to th resent di Lt js also
possi bl e tocfﬂﬁf%quégygq "Use ﬁeéﬁg’%%é%#%ﬁ?%%%Eﬁ%gg%ﬁgﬁ§$%88%§8%% di aper

covers as the chassis 502.
65% 30 that the receiver can be independently exchanged with

the fresh one.
The receiver 603 includes the topsheet 632 lying on the
10 side facing the wearer's body and the backsheet 636 facing the
wearer's garment wherein the backsheet 636 is formedwith a linear
alignment check mark 606 extending in the longitudinal direction
Y.
[0092]
15 Fig. 20 is a plan view showing the receiver 603 in its
developed state and as viewed from the side of the wearer's body.
In Fig. 20, the receiver 603 is shown as partially cutaway and
the chassis 602 is not shown for convenience of explanation.
Fig. 21 is a sectional view taken along line XXI-XXI in Fig.
20 20 and Fig. 22 is a sectiocnal view taken aleng line XXII-XXIT
in Fig. 20. In Figs. 21 and 22, the respective sheets are shown
as being spaced one from another for convenience of explanation

but these sheets are normally joined together. Fig. 23 is a plan



[ 0088] Details of the present invention on a third aspect thereof
wll be nore fully understood fromthe description exenplarily 15 on the
basis of pants forned of a nesh sheet as a wearing article incorporated

with the urine receiver. [0089] <First Enbodi nent >

Figs. 19

through 24 illustrate a first enbodi nent of the 20 present invention on the
third aspect thereof. Fig. 19 is an owgrall diagramschematically
illustrating the wearing article 601 according to the present invention.
According to the present invention, a pants-type chassis 602 is forned -
56 - therein with a urine receiver 603 to which a suction punp 600P as a
suction unit via suction tube 631. The urine receiver 603 is electrically
connect ed toi¢herswdhy orpunmec600d: viHicchsi siadaptiednt thdesiget gat et by a

control unit 6000 when a noisture detecting 5 structure
t he urine reegtarers GA3melet.ects occurrence of urination
the suction punp 600P, the urine collected by the urine

604 i ncorporated in
Upon actuation of
receiver 603 is

sucked and thgssijevacuated out fromthe chassis 602.

602 is indicated by imaginary lines. 10[0090]

10

15

20

A pairof barrier cuffs 607, 607 against body waste is formed
on the side of the topsheet 632 facing the wearer's body. The
barrier cuffs 607, 607 respectively include proximal edges 671,
671 lying on outer sides as viewed in the transverse direction
X and free edges 672, 672 lying on the inner sides as viewed
in the transverse direction X. The proximal edges 671, 671 extend
outward in the transverse direction X beyond the topsheet 632
and joined to the backsheet 636. The free edges 672, 672 are
adapted to be spaced upward from the topsheet 63Z toward the
wearer's body and provided with cuff elastic elements 673, 673
extending in the longitudinal direction Y and attached thereto
under tension and in a contractible manner. Upon contraction
of the cuff elastic elements 673, 673, the free edges 672, 672
are spaced upward so as to stand on the topsheet 632 and thereby
prevent urine from leaking outward in the transverse direction
X. While the liguid-impervious barrier cuffs €07, 607 are
effective to prevent leakage of urine, it is possible to use,
for example, a moisture-pervicus fibrous nonwoven fabric from
the viewpoint of permeability for moisture vapor.

[0094]

In Fig. 19, the chassis



The chassis 602 conprises a front waist region 621, a rear wai st region 622
and a crotch region 623 extendi ng between these front and rear wai st

regi ons 621, 622 wherein these three regions are continuous in the

| ongi tudi nal direction Y. The chassis 602 15 is fornmed of an el astic mesh
sheet so that the chassis 602 may be el asticized in the | ongitudinal
direction Y and in the transverse direggtion X which is orthogonal to the

| ongi tudi nal direction Y. Particularly along peripheries of a waist-opening
624 and | eg-openings 625, the elasticity is locally heightened 20 to
inprove a fit of the chassis 602 to the wearer's wai st and thighs,

respectively. In the chassis 602, the urine receiver 603 can be
vi sual | y recognipzedeédhroughcbheast astdisheesh 682 metBeof tekasbisoyarns. - 57
- [0091] The receiver 603 extends in the longitudinal direction Y

fromthe fromnte Mahgltiegi e 624lsd0rihhe J @ale MMaicshi vk 88EODE G22natichral ong a
| ongi tudinal center line A-A bisecting a dinension 5 in the transverse

direction X,ndhe.reCa) oL 603:4i5eKepledihLoses cantact, WiHhsthe ywearer’ s
body under elastic force of the chassis 602 so that the receiver can be

i ndependent |y, exchanaed i tht e, Lresh. onp,Ihe, Eecelves, 03, Lnshudes the

t opsheet 63 ying on the acing the wearer's body an

backsheq; Q%Qif%piggdthe wearer's. %%gegé wherein the backsheet 636 is

formed with a I5Aéar acﬁéﬁﬁ$ﬁ¥ecjéh %ﬁémﬁxtending in the | ongitudina

orrestion Y. L OREEko1SE 080 B Bhen et shon og L rogel yer, €09 i
region 621 to the rear wailst region 622 of the chassis 502. The
moisture detecting structure 604 comprises a pair of molsture
detecting senscrs 641, a spacer 642 lying on the side of the

10 moisture detecting sensors 641 facing the wearer'sbody, a £filter
£43 lying on the side of the spacer €42 facing thé wearer's body
and a cushion sheet 644 lying on the side of the moisture detecting
sensors 641 facing the wearer's garment. Specifically, the
molsture detecting sensors 641 is sandwiched between the spacer

15 642 and the cushion sheet 644 in the thickness direction and
thereby protected from any external shock.

[0095]
The moisture detecting sensors 641 are formed of a pair
of electrodes 645, 645 spaced from each other in the transverse

20 directionXandtheseelectrodes 645, 645 arecbtained, forexample,
by printing a thermoplastic synthetic film such as a polyethylene

film with conductive coating material. These electrodes 645,

645 extend inparallel toeachother in the longitudinal direction



In Fig. 20, the receiver 603 is shown as partially cutaway and the chassis
602 is not shown for convenience of explanation. Fig. 21 is a sectional
view taken along line XXI-XXI in Fig. 20 20 and Fig. 22 is a sectional view
taken along line XXI1-XXI'l in Fig. 20. In Figs. 21 and 22, the respective
sheets are shown as bei ng spaced one from anot her for conveni ence of

expl anati on but these sheets are noroghlLy joined together. Fig. 23 is a
plan - 58 - view showing the receiver 603 as viewed fromthe side of the
wearer's garnment. [0093] A pair of barrier cuffs 607, 607 agai nst body
waste is formed 5 on the side of the topsheet 632 facing the wearer's body.

The barrier cuffs 607, 607 respectively include proxinal

edges 671, 671

| yi ng on outerTrs desstasevilewsd iing thesdrsafdVersseedi-tecty drv¥ anohtf ree edges
672, 672 lying on the inner sides as viewed in the transverse direction X
The proxi madnedges 6ids GiFl ext endech@iayt vartthel Brihevdrsansvesseidi recti on X

beyond the topsheet 632 and joined to the backsheet 636. The free edges

672, 672 arg.adaptedntosde spacedupyad dabromdnhe tiopsheet 632 somard the
wearer's body and provided with cuff elastic elenents 673, 673 extending in

the |ongitugdinaly di rectionpf.andqattiachadtherebe racing the wearer's

5

10

15

20

garment. The slit 637 is formed on the side of the front waist
region 621. The sensor's front end 646 extending out through
the slit 637 is provided with a clip 648 via which the signal
from the moisture detecting sensors 641 is transmitted to the
control unit 600C.

More specifically, the moisture detecting sensors 641 are
turned on in response to electrical connection of the paired
electrodes 645, 645 effectuated by the present of urine
therebetween and the control unit €600C detects occurrence of
urination on the basis of this turned-on state.

{00961

As a material for the spacer 642, a mesh sheet having high
alr- and ligquid-permeability and serves to keep the filtexr 643
and the moisture detecting sensors 641 spaced from each other
in the thickness direction. If the filter 643 in a wet condition
continues tobe keptincontactwiththemoisturedetecting sensors
641, the meisture detecting sensors 641 will be maintained in
the turned-on state and may malfunction to detect urination even

though no urination cccurs. To prevent such malfunction, the



15 under tension and in a contractible manner. Upon contraction of the cuff
el astic elenents 673, 673, the free edges 672, 672 are spaced upward so as
to stand on the topsheet 632 and thereby prevent urine froml eaking outward
in the transverse direction X. Wiile the liquid-inpervious barrier cuffs
607, 607 are 20 effective to prevent |eakage of urine, it is possible to
use, for exanple, a noisture-pervious fibrous nonwoven fabric fromthe

vi ewpoi nt of perneability for noisture vapor. [0094] - 59 - Bet ween
the top- and backsheets 632, 636, the noisture detecting structure 604
serving to detect occurrence of urination and the tray-shaped urine
receptacle 605 lying on the side of the noisture detecting structure 604
facing the wears®rt53 gas MBBcS santk adaptedhd eiecei g disrbat gedcad i ne.

The noi sture detecting structure 604 extends the front waist region 621 to

the rear waksin beghornb22r0f thbechassicy PlZenthegMRicstil e detesh) ng
structure 604 conprises a pair of noisture detecting sensors 641, a spacer

642 1ying opsd he %ifhgesﬁgcetLh%leaf@c%{[llégﬁyd@Efgg'ﬂi% §§1@§@r1§1e6ééatf:§-§i ng the
wearer' s body, a filter 643 Iying on thée side of the spacer 642 facing the

wearer s boggn %@geg C\}Je?thl Ornevser?l%eéhe%%llfi]}/ﬂer}gfiﬁq aEH%‘lo 's(t:!ﬁr fdettggtgpgl; sture
detecting sensors Hﬁ a ng the wearer s garnment. Specifically, the

noi sture. det ecting zin ors 641 is ﬁandquﬁeg bet ween %het%g%%er %? 642 and
the cush? on®ShEE 824 §47™ Re T hiCRAEEL i e lfPon AN "t ReF eby protect ed from
any external shock. [0095] The noi sture detecting sensors 641 are
formed of aoﬁﬁ?% of el ectrodes 645, 645 spaced from each other in the
transverse 20 direction X and these el ectrodes 645, 645 are obtained, for
exanpl e, bylptihting a thernoplastic synthetic filmsuch as a pol yet hyl ene
filmw th conductive coating material. These el ectrodes 645, 645 extend in
paral l el to each @tidrsrsgnt sheet édgianddimalr dereeriimTresistant sheet

650 are stacked on the side of the cushion sheet 644.facing the

10 wearer's garment and the urine receptacle 605 is formed on the

side of the air permeable-resistant sheet facing the wearer's

garment. The air permeable-resistant sheet €50 and the urine

receptacle 605 are joined together, for example, by adhesives.

The dispersant sheet 649 serves to disperse the discharged

15 urine as quickly as possible and thereby to change the air

permeable~resistant sheet 650 over a wide range therecf into

a dry condition. As a material for the air permeable-resistant

sheet 649, for example, a nonwoven fabric containing hydrophilic
fibers such as rayon fibers may be used.

20 The air permeable-resistant sheet 650 is high in its

ligquid-permeability but low in its air permesbility and, as a

mate?ial for this sheet 630, for example, alnonwoven fabric

modified to become hydrophilic may be used.



-60- Y. The noisture detecting sensors 641 respectively have front and rear
ends 646, 647 extending in the transverse direction X wherein the sensor's
front end 646 extends through a slit 637 formed in the backsheet 636 to the
side thereof facing the wearer ' s 5 garnment. The slit 637 is forned on the
side of the front waist region 621. The sensor's front end 646 extending
out through the slit 637 is provided.whth a clip 648 via which the signal
fromthe noisture detecting sensors 6 is transmitted to the control unit
600C. 10More specifically, the noisture detecting sensors 641 are turned on
in response to electrical connection of the paired el ectrodes 645, 645

ef fectuated by the present of urine therebetween and the control unit 6000
detects occut@®rice of urination on the basis of this turned-on state.

15[ 0096] As a material for the spacer 642, a nesh sheet having high air-
and |iqui d- permeaki Ltiye ardesesyves 406 keepld:he ki bhermbAdecandrhdre, noi sture
detecting sensors 641 spaced fromeach other in the thickness direction. |If

the filter 643 dxAmldehyCoOndizhi @R CoBks NUES d1udre kepledimicontact with
t he noi sture detecting sensors 641, the noisture detecting sensors 641 will

be mai ntai ngd Ji.p the Luypedion. gt at e, and.pBy, Falfuacld ondtapdeteed
urination even thougﬁ no urination occurs. To prevent such ml function, the
b view of the urine receptacle 605. The urine receptacle 605
comprises a bottom 651, a peripheral wall 652 rising from the
bottom 651 toward the side of the wearer's body, and a flange
653 extending cutward froma top peripheral edge of the peripheral
wall 652. The flange 653 is put in contact with the air
10 permeable-resistant sheet 650 to form a space 654 within the
urine receptacle 605. The urine receptacle 605 is formed with
a suction unit 655 functioning to collect the urine flowing
thereinto and to evacuate this out of the urine receptacle 605.
The suction unit 655 has a cylindrical shape and extends along
150 a generally transverse middle zone of the receptacle 605 in the
longitudinal direction. On both sides of the suction unit 655,
a plurality of protuberances 656 extend upward £rom the bottom
651 toward the wearer's body. These protuberances 636 serve Lo
prevent the alr permeable-resistant sheet 650 which should be
20  held in contact with the flange 653 from sagging down into the
space 6534.
[0092]

The suction unit 655 has cne end 657 opening into the urine



- 61 - filter 643 and the noisture detecting sensors 641 are kept spaced
fromeach other. For the purpose of preventing such mal function, use of the
spacer is particularly effective since the spacer can effectively prevent
these filter 643 and noisture detecting 5 sensors 641 from bei ng
continuously kept in contact with each other. [0097] A di spersant
sheet 649 and an air perneable-resistggt sheet 650 are stacked on the side
of the cushion sheet 644 facing the 10 wearer's garnent and the urine
receptacle 605 is formed on the side of the air perneabl e-resistant sheet
facing the wearer's garnment. The air perneabl e-resistant sheet 650 and the
urine receptacle 605 are joined together, for exanple, by adhesives. The
di spersant sheait=642 sEr vwas tie: dtkspersd e odkschargedhd Hhutsine @S qui ckly
as possible and thereby to change the air perneabl e-resistant sheet 650

over a W dethangenthes@eftaknt 0sd .diYe CORAIIbHON:pAS 3R MRtLlaghefiOfothe air
per meabl e-resi stant sheet 649, for exanple, a nonwoven fabric containing

hydrophilicifd bers-sieheas JayeD Jil8hs man hesused: 220Jhe. 8kb ana o
per meabl e-resi stant sheet 650 is high in its liquid-perneability but lowin

ts air perieahlity, ante 39:3; aLarial Loty this Jsheet, 630y, kgbpexaml e, a
nonwoven fabri ¢ nodified to becone y rophl?lc may be used. - 62 - [0098]
5 [0100]
The backsheet 636 lies on the side of the urine receiver
605 facing the wearer's garment. The backsheet 636 may be formed,
for example, of a liguid-imperviocus fibrous nonwoven fabric.
On the side of the backsheet 636 facing the wearer's garment,
10 the alignment check mark 606 is formed {See Figs. 19 and 23).
The alignment check mark 606 comprises a linear first segment
661 extending in the longitudinal direction ¥ and a second segment
662 having a dimension in the transverse direction X larger than
that of the first segment 661. The first segment £61 is formed
15 so as to extend along and on the longitudinal center line A-A
and the second segment 662 has a generally elliptical shape
partially overlapping the first segment 661 and defined on the
side of the front waist region 621 about a transverse center
line B-B bisecting a dimension of the receiver 603 in the
20  longitudinal direction Y. Such alignment check mark 606 may be
formed, for example, by printing the backsheet 636 with
appropriate ink or the-other cocating material.

roi1o1]



The urine receptacle 605 is flexible and may be forned, for exanple, by a

| i qui d-1npervious soft elastic material such as soft polyethyl ene or
silicon rubber. Fig. 24 is a perspective 5 view of the urine receptacle
605. The urine receptacle 605 conprises a bottom 651, a peripheral wall 652
rising fromthe bottom 651 toward the side of the wearer's body, and a

fl ange 653 extending outward froma tqp peripheral edge of the peripheral
wal | 652. The flange 653 is put in contact with the air 10

per neabl e-resi stant sheet 650 to forma space 654 within the urine
receptacle 605. The urine receptacle 605 is forned with a suction unit 655
functioning to collect the urine flowing thereinto and to evacuate this out

of the urine recept acke 608 r The wuehi ORe UDFd - a2Bthased L)dnadhkgal shape
and extends along 15 a generally transverse m ddl e zone of the receptacle

605 in the LepgiitdidinalsAinbeehiceR,r oL h, 81 d8S Qfiihe -2Uel9Be4Ni t 655, a
plurality of protuberances 656 extend upward fromthe bottom 651 toward the

wearer's bo t ;@gﬁ% 656, ser. : Y 1 [
perneable-rggfgggﬁﬁggﬁggi&%§0 .?ﬁ'gﬁﬁh|éyﬁéggbgﬁgfﬁgﬁﬁ”§§%?§%¥eﬁjth t he
fl ange 653 frpm,saggi ng d j nt.o the space 654..[10099] .Th on unit
655 has onel%g%t%f7g%ﬁ%ﬁ?%39¥%tgg?ﬁ?ﬁﬁﬁ ﬁéﬁﬂgébgoﬁ’g%?e%?%%?iggéggand t he
ot her end 658 opening to e tside of the urine receptacle 6Q5. The
oLt on T ubb B IR R heaSag e oriEr CER TCBE tife SULH ORhni ¢ 655
with a joint 659 and the suction tube 631 i s connected to the suction punp
600P. 5[ 0100F2/HE BHEK Rt 636 FTEs§FSEhe 534 e Bf “the urine receiver 605

facing the wearer's garnment. Thebacksheet 636 nmay be forned, for exanple, of
a |iquid-inper viTwsu it baist nsohbvier ataBringo the topsheet 632 quickly

come in contact with the moisture detecting senscrs 641 through
the spacer €42 and the filter 643. When urine comes in contact
10 with the paired moisture detecting sensors 641 so aé to connect
these sensors with each other, these moisture detecting sensors
641 are turned on and transmit signals to the control unit 600C.
In response to this signal, the contrcl unit 600C actuates the
suction pump 600F. Upon actuation of the suction pump 600P, the
15 space 654 of the urine receptacle 605 is subjected to a suction
effect via a suctlon unit 655.
[01G2]
The urine having reached the molsture detecting sensor 641
infiltrates into the dispersant sheet 649 through the cushion
20 sheet 644. The urine having dispersant sheet 649 over a wide
range simultanecously infiltrates into the alr
permeable-resistant sheet 630 which covers the opeﬁing of the

urine receptacle 605 to define the space 654 therein. When the



On the side of the backsheet 636 facing the wearer's garnent, 10 the

al i gnnent check mark 606 is forned (See Figs. 19 and 23). The alignnent
check mark 606 conprises a linear first segnent 661 extending in the

| ongi tudi nal direction Y and a second segnent 662 having a dinmension in the
transverse direction X larger than that of the first segnment 661. The first
segnent 661 is fornmed 15 so as to extggd al ong and on the | ongitudinal
center line A-A and the second segnent’”662 has a generally elliptical shape
partially overl apping the first segnment 661 and defined on the side of the
front waist region 621 about a transverse center |line B-B bisecting a

di nmensi on of the receiver 603 in the 20 longitudinal direction Y. Such

al i gnment check BBY k5606 18BY 0 of QIdTBG:t fAT o 8XAPL § £ nBYs IRkl Ay he
backsheet 636 with appropriate ink or the other coating material. [0101] -

64 - MNowe L e «PBRRer | 1@@kﬁ%rgg%l%£Q%% Qéb&ﬂ&gﬁﬁfrégg§§§ﬂh;Operates

in response to occurrence of urination escri Upon occurrence

of urinatio ar. ed |nf|Itr tes |nto t he t 32 The
barrier cuf seﬁbgﬁHgkggforﬂgz lne 5 thd® gl e 89%%r §§ 8§§%E1

t opsheet pr& %h ur|n n1|eak|qg outward in_the trg syverse dlrectlon
X. Thel %59??1% ﬁfl T P A EE T Nt he topRhed! 1832 ikl y come in
contact with the noi sture detectlng sensors_641 through the spacer 642 and
the filter B487C MREREFEHEICHRESSFA EBREHcPO0 1 sucked Inta the space

£54 and the urine sucked into the space 654 is sucked through
the suction tube 655 from the urine receptacle 605. In this way,
immediately after occurrence of urination, the discharged urine
can be quickly evacuated out of the wearing article.
10 [0103;3
In the aforementioned wearing article, the receiver 603,
eventually, the alignment check mark 606 formed on the receiver
603 canbevisuallyrecognized through the chassis 602. Therefore,
it is possible for the care personnel to determine whether the
15 receiver 603 is displaced or not on the basis of the position
of the alignment check mark 606 in the course of putting the
wearing article 601 on the wearer's body. Occurrence of urination
isdetectedby themoisture detecting sensor 641 when urine comes
in contact with a pair of the electrodes 645, 645 so as to bridge
20 these paired electrodes 645, 645. In other words, the receiver
603 may be aligned with the intermediate position between the
paired electrodes 645, 645 to achiéve the highest detection

accuracy.



10 with the paired noisture detecting sensors 641 so as to connect these
sensors with each other, these noisture detecting sensors 641 are turned on
and transmt signals to the control unit 6000. In response to this signal
the control unit 600C actuates the suction punp 600P. Upon actuation of the
suction punp 600P, the 15 space 654 of the urine receptacle 605 is
subjected to a suction effect via a s gtion unit 655. [0102] The

uri ne having reached the noisture detecting sensor 641 infiltrates into the
di spersant sheet 649 through the cushion 20 sheet 644. The urine having

di spersant sheet 649 over a wi de range sinmultaneously infiltrates into the
air perneabl e-resi stant sheet 650 which covers the opening of the urine
receptacl e 60524jo define the space 654 therein. Wien the - 65 - space 654
is subjected to the suction effect by the suction punp 600P and t he openi ng
is covered w th thendairbcperdeabh e-r esdst-ant sheeld fbhéhuwettiedtwside urine, a
negative pressure i s generated within the space 654. As a result, the urine
having infiltraled.od.n Lhe-aifs pepopallie+ Eosislanhesheste 630,i snsucked
into the space 654 and the urine sucked into the space 654 i s sucked
through the,s b@rhitsl&?ﬁfgéé JiomuL he upine 4 ecept Al 605, a8 this way,

i mredi ately after occurrence of urination, the discharged urine can be

qui ckly ev at ut_.of the i.n rtiede..,10 : n. the
af or errenfi g%gldg \%%3‘?1 r%l%a ?Jircﬁdg,gg%%%&rd%cse%ée’r 6@%3%9%3)%?%%? Ibﬁ/, uf:| ljieibal i gnmrent
check mark 606 formed on the regfjver ?03.can be %gs§§llﬁ}recggnized

t hrough t he®'thadsFR 662, Vil &b e FE Vs YESEPBFE &9 or Y HEYEAFe°Fer sonnel
to determ ne whether the 15 receiver 603 is displaced or not on_the basis
of the posi®f SREHT-SCRECAPT GARETH CRAGERS e 6687F 1Y ‘Che" TTGSE bt Y put ti ng
the wearing article 601 on the wearer's body. Cccurrence of urination is
det ect ed bylt He AP3s el cddpEct | H SeAssrtBAl Okh8A1 LT | e "€6RE8 T4F cont act
with a pair of the electrodes 645, 645 so as to bridge 20 these paired

el ect r odes B#5;ededbecypdethed> Wok dsind he reedereetred03nnesny@sal i ghed with
the internediate position between the paired el ectrodes 645, 645 to achi eve
t he hi gHesttidet eedreori sacounacyis discharged just between the paired

electrodes 645, 645, it will be easy even for a small quantity
of urine to bridge the paired electrodes &45, 645 and to turn
them on so that such a small gquantity of urine can be reliably
detected. In this way, the highest detection accuracy is assured.
15 According to the present embodiment, the electrodes 645,
645 are formed on both sides of the longitudinal center line
A-A and the alignment cﬁeck mark 606 is formed along the
longitudinal center line A-A. With such arrangement, the highest
urine detection accuracy can be assured by putting the article
20  on the wearer's body so that the mark 606 may be aligned with
the wearer's urethral region.
[0105]

The alignment check mark 606 comprises the first segment



- 66 - [0104] If the receiver 603 is displaced toward right or left
side of the wearer, there is a possibility that the wearer's urine m ght be
di scharged outside the paired el ectrodes 645, 645. In 5 this case, the

pai red el ectrodes 645, 645 are bridged by urine only when the urine
sufficiently increases to fl ow beyond one of the electrodes 645 to the

ot her el ectrode 645. Consequently, itgks inpossible for a small quantity of
urine to bridge the paired el ectrodes 645, 645 and to be detected. In
contrast, if 10 the wearer's urine is discharged just between the paired

el ectrodes 645, 645, it wll be easy even for a small quantity of urine to
bridge the paired el ectrodes 645, 645 and to turn them on so that such a
smal | quant 66Y aofl und necoan seemeel i@ yodetegcted. rdaritvhi sedaypaytiie hi ghest
detection accuracy is assured. 15 According to the present enbodi nent, the
el ectrodes 6455n<645: @l ené aeaedr oNubethr=Si desiaf phhe Jarglyudi nadngent er
line A-A and the alignnment check mark 606 is forned al ong the

| ongi t udi natgenst &fdd NedehasWdh asueh -aspangemently, the Arghestostid ne
detection accuracy can be assured by putting the article 20 on the wearer's

body so_thaf.§ he.mark 606 \mayr e Al Lgned wdhd begnear 662 s gtdual region.
[ 0105] The alignnment check nmark 606 conprises the first segnent - 67 - 661

and the gecond SSgent 062,59,LnAL, Lhe J egeluer, 603,y heoali gned with the

wearer's uréthral ‘région particularty by using the secon get as a

gui de. More_specifically, the care personnel l.ace his. or_her f nger on
t he second E%‘g%%é’ﬁf é@% %naoﬁfﬁré% tget‘ﬁ%arfeirnae?geg%lar%%ﬁe? I3 %@a?g}gns ur et hr al
region through the receiver 603 _to confirmthe wearer's prethral region to
align the safg%ﬁac%ﬁ%we%e%%?fttﬁ@ ek BOB W thE tRe Reat 8F S5 Tt et hr al
region. The alignnment check mark 606 is positioned between the paired

el ect rodes B#%.°T645 % Ad I gestiteshpEk ﬁ@rﬁo§@€i Pt hd1Rear diet@esd Wit hr al

region in alignnment with the position just between the paired el ectrodes
645, 645. paired electrodes 645, 645 and assures 1t topesition the wearer's

10  urethral region in alignment with the position just between the
raired electrodes 6435, 645,

The first segment 661 of the mark 606 extends in the
longitudinal direction Y and makes it possible to determine
whether the receiver 603 is displaced or not over a wide range

15  in the longitudinal direction Y. Considering that the urethral
region is generally located along the longitudinal center line
of the wearer'sbody, for example, the first segmentmay be aligned
with the navel in the front waist region 621 and may be aligned
with the bottom cleavage in the rear waist region 622 to align

20  theintermediate regionbetween the electrodes 645, 645 generally
withthe loengitudinal center line of Lhe wearer's body and thereby
with the weérer's urethral region. |

[0106]



The first segment 661 of the mark 606 extends in the |ongitudinal direction
Y and nakes it possible to detern ne whether the receiver 603 is displaced
or not over a wide range 15 in the longitudinal direction Y. Considering
that the urethral region is generally | ocated along the |ongitudinal center
| i ne ofthewearer' sbody, for exanple, the first segnmentmaybe aligned with
the navel in the front waist region 6%%_and may be aligned with the bottom
cl eavage in the rear waist region 622 to align 20 the internedi ate region
bet ween the el ectrodes 645, 645 generally with the | ongitudinal centerline
of the wearer's body and thereby with the wearer's urethral region. [0106]

- 68 - As has previously been described, it is possible after the
article has beerrguis preThe:siganes sebothpddy detiermmaditihe: ffMelrathee
position between the |ongitudinal center line A-A of the receiver 603 and
the wearer' s-bods habhwdef @rieon ite #SaROSSIIE doieriest chetrhbeadi epl acenment
of the receiver 603, if it has been determned. In this way, it is possible

to avoid thggproblrem-that the mi sty dedacdd NG Senser -fdl-okithe noisture
detecting structure 604 m ght be out of alignnent with the wearer's

urethral reghon and di,scharged, 4y | ne. could not ;he detiested, -40k0107]

Wiile the wearer's article is provided wth the nolsture detecting sensor

641 ser vi g, {01,081 1100 f ML i e AGEOLR:Ng 1 9. Lhe Lgsent gubodiment, it

is possibleto incorporate; I'n"a 0" the noisture detécting sensor

641, a fece tecting 15 senor. Wiile t nmes ants a sed, as the
chassis 605TACE0R dPH0 o % Re st = GrsparrEree it ral EieBBF65Mhi o to use
wi del y used nmeans such as di sposabl e di apers or diaper covers as._the
chassi s 6029¢F108F 20Mif 1 &4thel atisyAre Rt T ehedEerark? 60679 6r AR only on

the receiver 603 according to the present enbodinent, it is possible
might be out of alignment with the wearer’s urethral region and

discharged urine ceould not be detected.
10 [0107]

While the wearer's article is provided with the moisture
detecting sensor 641l serving for detection of urine according
to the present embodiment, it is possible to incorporate, in
addition to the moisture detecting sensor 641, a feces detecting

15 senor. While the mesh pants are used as the chassis 602 according
to the present embodiment, it is also possible to use widely
used means such as disposable diapers cor diaper covers as the
chassis 602.

[0108]

© 20 While the alignment check mark 606 is formed only on the
recelver 603 according to the present embodiment, it is possible
£o form the mark 606 on the chassis 602 alSO. In this case, the

chassis 602 may be formed with the mark 606 extending in the



to formthe mark 606 on the chassis 602 also. In this case, the chassis 602
may be formed with the mark 606 extending in the -69- |ongitudinal
direction Y along the |ongitudinal center line of the chassis 602 and

t hereby the position of the chassis 602 can be adjusted so that the mark on
the chassis 602 may be aligned with the mark on the receiver 603.

Ceneral ly, the chassis 602 5 is scarcghy displaced and the receiver 602 may
be positioned in alignment with the mark of the chassis 602 to assure t hat
the receiver 603 is positioned on the center line of the wearer's body.
[0109] 10While the second segnent 662 of the mark 606 is positioned on the
side of the front waist region 621 relatively to the transverse center |ine
B- B accor di hgndicudieapriésent iemtyodl srentheilorigs tndtnessentenllinBort exanpl e,
the position of the second segnent 662 nay be appropriately changed
dependi ng ofh& ahketss ¥h2faet ensrsuchhasdsheishze& ofe tthesweardoagecarticl e or
the receiver 603 or gender of the wearer. It should be appreciated that the

second segnBatadisshel LSSEAt itdle horbenf ordRA38ds d02 ReNtHasligiaw or nore
second segnents may be formed, if desired. [0110] 20 <Second Enbodi ment >

Fig. 25is gidi %%amﬂ WSt EALING: 2 SeRondcembodi mENt hof i he 1 pr esent
invention. As will be seen in Fig. 25, the chassis 602 is forned in the

crotch r§9'£§‘5%%%&%%th%ﬁ@a%@8“é§¥@jﬁﬁr%@éf#&r 602 may be pesitioned

in alignment with the mark of the chassis 602 to assure that
the receiver 603 is positioned on the cénter line of the wearer's
body.
[0109]

10 While the second segment 662 of the mark 606 is positioned
on the side cof the front waist region 621 relatively to the
transverse center line B-B according to the present embodiment,
it is not essential. For example, the position of the second
segment 6562 may be appropriately changed depending on various

15 factors such as the size of the wearing article or the receiver
603 or gender of the wearer. It should be appreciated that the
second segment is not essential to be formed and, in contrast,
two or more second segments may be formed, if desired.
{01101

20 <Second Embodiment>

Fig. 25 is a diagram illustrating a second embodiment of
the present invention. As will be seen in Fig. 25, the chassis

602 is formed in the crotch region 623 with a window 626 in which



- 70 - the receiver 603 is exposed. The w ndow 626 all ows the alignnent
checkmark 606 forned on the receiver 603 to be visually recogni zed even if
the chassis 602 is nade of material having no see-through properties.

5[ 0111] It is also possible to formthe chassis 602 as a whol e by

mat eri al having no see-through properties and to formthe crotch region 623
only by materials having see-through. bopertles For exanple, the chassis
602 may be formed of an opaque nonwoven 10 fabric nmade of thernoplastic
synthetic resin and a desired region of this nonwoven fabric nmay be heated
under pressure to nmake it filny and see-through. Alternatively, the chassis
602 may be fornmed of an opaque fil m made of thernoplastic synthetic resin
cont ai ni ng therganie:d 60l epse:andecd. desiwed cvetd Oal Diwd hhs aflii brdS: may - be
heat ed under pressure to snmooth such region, to reduce optical diffuse
reflection ang-ithenebys tomke therdghen sseaxtdyvughlibretbysigase, this
filmpmay be |lam nated together with the nonwoven fabric to reinforce this

filmor to @&@fva@eahtef&a%&@raow; RLE: wnfat@rmmw@ ke d %u@hro@@{ 0112]

What ever the case may be, displacenent of the receiver 603 relative to the
vwearer ' s grethral..region can be checked and thereby it is assured that
occurrence of urination can be detected. - 71 - CLAIMS 1. A urine receiver

conpri sifng fo eakage-barrier receptacle having a bottom and a peripheral
wal | an op opening, a urine 5 evacuation duct extending through said
perlpheral wal | _an, ad pted to gg con ect ed th uri §f5u0t| n.means
prepared separat'él v° of Sé’a?‘ﬂssrlé’ 8p?% ogm i) PéF??;ﬁb 2P [uTd-Her¥i ous
sheets stacked one on another to cover said top opening and a pair of
electrodesI?ﬁ&ﬁé&lﬁFﬁﬁﬁgéﬁhs?ﬁ?ﬁﬁfoéﬁa¥€?P%ﬁﬂ%%baP%t8ﬂgnﬁiW%%FF%%FWn

paral | el .
region 623 only by materiais having see-through properties. For

example, tThe chassis 602 may be formed of an opague nonwoven
10 fabricmade of thermoplastic synthetic resin and a desired region
of this nonwoven fabric may be heated under pressure to make
it filmy and see~through. Alternatively, the chassis 602 may
be formed of an opague filmmade of thermeplastic synthetic resin
containing inorganic fillers and a desired region of this film
15  may be heated under pressure to smooth such region, to reduce
cptical diffuse reflection and thereby to make the reglon
see-through. In this case, this film may be laminated together
with the nonwoven fabric to reinforce this film or to provide
the outer surface with a fabric-like touch.
20 [0112]
Whatever the case may be, displacement of the receiver 603
relativetothéwearer'surethralregioncanbecheckedandﬁhereby

it is assured that occurrence of urination can be detected.



10 to each other wherein, in response to electrical connection of said pair -
of electrodes via urine contained in one or nore of said plurality of

| i qui d- pervi ous sheets, said urine suction nmeans is actuated to suck the
uri ne discharged by the wearer into said receptacle through said top
opening and to evacuate 15 said urine sucked into said receptacle fromsaid
receptacl e through said urine evacuati on duct, said urine receiver being
characterized in that: any one of salg plurality of Iiquid-pervious sheets
| ying outside said pair of electrodes in a depth direction of said 20
receptacle is formed of a nonwoven fabric containing thernoplastic
synthetic fibers and has an outer surface facing outward in said depth
direction and an inner surface facingainmwarsd in said depth direction
wherein said outer surface is forned - 72 - w th undul ation conpri sing
crests and troughs alternating in said one direction and each of said
crests and troughs extends in a direction intersecting with said one

di rection agrossmmmt)%éep\tereé&&gfl%qga S ear &Qgr%fcggkgcb@w ng a

| ongi tudi nal direction and a transverse dlrectlon conprising a sid

faci ngt hem}%\?irngsa %%Q¥om and a peripheral wall and a top opening, a urine

5 evacuationduct extendingthroughsaidperipheral ﬁall an adapted
toc be connected with urine suction means prepared separately
of said receptacle, apluralityof ligquid-pervious sheets stacked
one on another to cover said top opening and a pair of electrodes
spaced fromeach other and extending in one direction inparallel

10 to each other wherein, in response to electrical connection of
said palr of electrodes via urine contained in one or more of
said plurality of liguid-pervicus sheets, said urine suction
means is actuated to suck the urine discharged by the wearer
into said receptacle through said top opening and to evacuate

15 said urine sucked into said receptacle from said receptacle
through said urine evacuation duct, said urine receiver being
characterized in that:

any one of said plurality of liquid-pervious sheets lying
cutside said pailr of electrodes in a depth dirsction of said

20 receptacle 1is formed of a nonwoven fabric containing
thermoplastic synthetic fibers and has an outer surface facing
outward insaiddepth direction and an inner surface facing inward

in said depth direction wherein said outer surface is formed



and a side facing the wearer' garnment, a chassis having a front wai st
region, a rear wai st region and a crotch regi on extending 10 between said
front and rear wai st regions and a receiver adapted to receive bodily
fluids discharged onto said chassis wherein the bodily fluids received by
said receiver is sucked by a noisture sucking device out of the wearing
article, said wearing article being characterized in that: 15said receiver
conprises a receptacle connected to sald noisture suction device to coll ect
the bodily fluids received by said receiver and a noi sture-absorbent
structure lying on the side of said receptacle facing the wearer's garnent;
and sai dnoi st ure-absorbent structureconpri sesa 20 npi sture-pervi ous sheet

| yi ng on t heish dedoflasadd qoepepts antd ereats ngnddirdunkarertegnbodyy

noi st ur e-i npervi ous sheet lying on the said side facing the wearer's

gar ment andsaidrenstdie-cabsordentaaatesr sal d sandws chedt: beigweenxgands - 73 -
noi st ur e- pervi ous sheet and said |iquid-inpervious sheet. 3. A wearing

article having & tongbhudidRakedi 12¢HE 0N sand @d § aRSUEses e dRCEA 0N,
conprising a side facing the wearer's body

palr of electrodes.

2. A wearing article having a longitudinal direction and a
transverse direction, comprising a side facing the wearer's body
and a side facing the wearer' garment, a chassis having a front
walst region, a rear walist reglon and a crotch region extending

10 Dbetween said front and rear waist regions and a receiver adapted
to receive bodily fiuids discharged onto said chassis wherein
the bodily fluids receivedby said receiver is suckedby amoisture
sucking device out of the wearing article, said wearing article
being characterized in that:

15 said receiver comprises a receptacle connected to said
meilsture suction device to collect the bodily fluids received
by said receiver and a moisture-absorbent structure lying on
the side of said receptacle facing the wearer's garment; and

said moisture-absorbent structure comprises a

20 moisture-pervious sheet lying on the side of said receptacle
facing said wearer's body, a moisture-impervious sheet lying
onn  the said side facing lthe wearer's garment and a

moisture~absorbent material sandwiched hetween said



5 and a side facing the wearer's garnent, a chassis having a front wai st
region, a rear waist region and a crotch regi on extendi ng between said
front and rear wai st regions and a urine receiver adapted to receive bodily
fluids discharged onto said chassis wherein the bodily fluids received by
said urine receiver is 10 sucked by a noisture sucking device out of the
wearing article, said wearing articleﬁgeing characterized in that:

said receiver is formed with an alignment check nmark adapted to be visually
recogni zed fromthe outside through said chassis. 15 20

moisture~pervious sheet and said liquid-impervious sheet.

3. A wearing article having a longitudinal direction and a

transverse directicn, comprising a side facing the wearer's body

5 and a side facing the wearer’s garment, a chassis having a front

walst region, a rear waist region and a crotch region extending

between saild front and rear waist regions and a urine receiver

adapted to receive bodily fluids discharged onto said chassis

wherein the bodily fluids received by said urine receiver is

10 sucked by a meisture sucking device out of the wearing article,
said wearing article being characterized in that:

sald receiver is formed with an alignment check mark adapted

to be visually recognized from the ocutside through said chassis.

15

20



