1 SPECI FI CATI ON URI NE RECEI VER AND WEARI NG ARTI CLE TECHNI CAL FI ELD 5[ 00011
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 di sposal may be achi eved.

Second and third aspects of the presenf.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 disabl edperson such as a
bedri dden aged one are knowa.P EoiIC éxanpleA The wM ne receiver disclosed in
JP 2006-26108 A 20 ( PATENT DOCUMENT 1) includes a suction unit to collect

t he urine URINE RECEIVER AND WEARING ARTICLE

TECHNICAL FIELD
5 [00017.

A first aspect of the present invention relates to urine
receivgrs adapted to be put on a person such as a bedridden aged
oneforwhmnitisdifficulttocontroltimingoftminationand/or.
to make disposal of urine after discharged so that automatic

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
[0002]

Conventioﬁally, automatic urine disposal systems fdr a
physicallydisabled person such as a bedridden aged one are known.
For examﬁle, the urine receiver disclosed in JP 2006-26108 A

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

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



di scharged by the wearer and a urine guide tube extending fromthe suction
unit to a vacuumtank. The suction unit has an opening covered with a

I'i qui d- pervi ous 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 onthe wearer ' s body,
when the paired electrodes are electrigally connected with each ot her by
urine, electric 5 signals are generated 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
faci ng the wemedrispsRyidasg ohiss porRst FuaLsoetiloh spatemtre 96i6RASSf or
exanple, fromJP 08-510924A ( PATENT DOCUMENT 2). In this PATENT DOCUMENT 2,
a cat heter systeem fueckndnérgentong ugchpandl tel eévaeardt etbekneélidgdt Waed from
pants is described. In the case of this catheter system the pants are
provi ded on d&irchecsiider paicomghd e rweds eodg, boeythvg pdi il ¢ Itcenbdee devi ce
conprising a plastic shell serving to receive urine, a |liquid-inpervious

| ayer |ying e thecsiideiof, édipcshed lviftacéagh thaenesr ertise padycandca

hydr ophobi ¢ cover stock material |ying on the side of the |iquid-inpervious

llayer facg ngsifig1vesieleserd@cRtN, A dEabdhdUbe thes Garpeet editly@at he shell
so that urine staying in the pants may be collected into the shell under a

suction of fect, Al Rgging. olect s akout it Fhstlarmybe oyacuated from

the pants through the drain tube. Conventionally, wearing

articles suc§u§§ogan$§:Q: grgggmpgrﬁp UJ%ldﬁﬁégq%ﬂg§12§% £1's body mnth

a urine sensor are known, Tor exanple rom (PATENT
DOCUMENT 3) . @%ﬁﬁcordlng to the dlsclosure of PATENT DOCUMENT 3, a urine
sensor is sah hed between a pair of diapers. The urine sensor includes a

pair of electrodes extending in the |ongitudinal direction and, .u
el ectri cal conneEPPBﬁ“GP“FHgYpd@@éﬂn%FE%PFgaésyV?haﬁrPﬂ%t?ﬁﬁﬁ?ﬁ&egetmeen

them the urine sensor is turned on to
10 on their side facing the wearer's skin with a moisture-suction

syétemare known, for example, fromJP 08—510924A (PATENT DOCUMENT

" 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 weérer's body with an interface device
comﬁrising a pvlastic shell serving to receive urine, a
liq\iid—impervious layer lying on the side of Athe shell facing

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

on the side of the liquid-impervious la'yer facing the wearer's

20 body. A drain 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 u‘rine collected into the shell may be evacuéted

from the pants through the drain tube.



10 detect occurrence of wurination. PRI OR ART DOCUMENT PATENT DOCUMENT

[ 0005] PATENT DOCUMENT 1: JP 2006-26108 A 15 PATENT DOCUMENT 2: JP
08-510924 A PATENT 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

di scl osed in PATENT DOCUMENT 1, a pair of electrodes is covered with the

I i qui d- pervi ous sheet so that, upon ocgurrence of urination by the wearer
of the urine receiver, urine may spread over this |iquid-pervious sheet
and/ or

[0004]

Conventionally, wearing articles such as pants provided
on their side facing the wearer's body with a urine sensor are
known, for example, frém JP 2004-41697 A (PATENT DOCUMENT 3) .

5 According to the disclosure of PATENT DOCUMENT 3, a urine sensor
is sandwiched between a pair of diapers. The urine sensor includes
a pair of electrodes extending in the longitudinal 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
[0005]
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
[0006]
20 In the urine receiver disclosed in PATENT DOCUMENT 1, a
pair of electrodes is covered with the liquid-pervious sheet
" s0 tﬁat, upon occurrence of urination by the weafer of the urine

receilver, urinemay spread over this liquid-pervious sheet and/or



the other |iquid-pervious sheets and the paired el ectrodes may be
el ectrically connected to each other via the |iquid-pervious
sheet (s)wettedw t huri ne. However, i ti snot necessaril yassured dependi ng on the
wearer's posture that the discharged urine 5 smoothly spreads over the
i qui d-pervious sheet(s) and, in consequence, there is a possibility that
t he vacuum punp coul d not be actuated gven when urination occurs. [0007] It
is an object of the present invention on a first aspect 10 thereof to
i nprove the known urine receiver so that a pair of electrodes nay be
electrically connected with each other via urine rapidly upon occurrence of
urination. [0008] The shell described in PATENT DOCUMENT 2 is nmade of a
pl astic 15 rreertitar himhicheeefore fheplisdandpepiadusd ¢ e Ade@rEPorRY t he
l'i quid-inpervious layer is forned on the side of the shell facing the
wear er' s bodw. elGarttracal My, cdisotiadgedeant nehés viacked iamay-peov ewre shel |
but a small quantity of urine is inevitably left in the shell w thout being
sucked away.sh¥apos) dadticarwioh drhhs. 20wsnal, litguanttteresbanilnessarses a
tenperature within the pants '
depending on the wearer's posture that the discharged urine
5 smoothly spreads over the liquid-pervious sheet(s) and, in
consequence, there is a possibility that the vacuum pump could
not be actuated even when urination occurs.
[0007]
It is-an object of the present invention on a first aspect
10 thereof to improve the known urine receiver so that a pair of
electrodes may be electrically connected with each other via
urine rapidly upon occurrence of urination.
[0co8]
The shell described in PATENT DOCUMENT 2 is made of a plastic
15 material and therefore liquid-impervious. 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 quantity 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

alsomayraiseatemperaturewithinthe pantsandcausestuffiness..

Stuffiness generated within the pants may induce skin troubles



and makes the inside of the pants stuffy. Sweat of the wearer al somay raise
a tenperature withinthe pants and cause stuffiness.. Stuffiness generated
within the pants nmay 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 5 thereof to assure the inside of the
wearing article to be prevented from bgecom ng stuffy and from causing skin
troubl es even when humdity 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 displ aced
relatively to the diapers, for exanple, in the course of putting the
di apers on ﬂh@mmeaﬂéﬂkgab@uyCéﬁa@%ﬁeﬁﬂ¢h@xbﬁft¢k§qm@§PéF'%Q%ﬁﬁﬁFug%eafter t he
di apers have been put on the wearer's body. Urination can be detected at a
hi gh 15 probabiderty so far as the el ectrodes of the urine sensor are
aligned with the urination region of the wearer but the urination detecting
accuracyw | | [do@oljowered if the urine sensor is displaced and, in
consequence, the urine sensor will be out of alignnment with the urination

region of the weatars akloVeyE! or @Werpidsehbe nR@nuibmensessoond asgiespl aced
relatively to the urination region of the wearer, it is inpossible to check

on the displaceuept o RESAKSend igs Hd S RENSAi ngiekde hetoeganvanpair of
di apers. [0011]
from 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 ur;ne sensor may
inevitably be displaced relatively to therdiapers, for example,
in the course of putting the diapers on the wearer's body or
depending on the wearer's posture after the diabérs 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 lowered if the urine sensor isdisplaced
and, in consequence, the ﬁrine 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 di;placement

because the urine sensor is held between a pair of diapers.

[0011]



It is an object of the present invention on a third aspect thereof to
provide the wearing article allowi ng the accuracy of noisture detection by
a noi sture detecting structure to be inproved. 5 MEASURE TO SCLVE THE
PROBLEM [ 0012] According to the first aspect of the present invention,
there is provided an urine receiver conprising a |eakage-barrier receptacle
having a bottomand a peripheral wall agd a top opening, 10 a urine
evacuati on 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 directionTtnispar abiett tof Wachretdrdr imnertdion, o B FleissbAsee ¢
el ectrical connection of the pair of electrodes via urine contained in one
or nore of tdterpbira igrpvode |tihguivelapieryirotisc Ehedtlopithe-he rreusact i on means
is actuated to suck urine discharged by the wearer into the receptacle
t hrough the dopo2ér0Renbbg-tERE b eracsaie theedtimessueked-d nbobd he
receptacle fromthe receptacle through the urine evacuation duct. [0013]
The first aspgebvedf.the present invention is characterized in that anyone
of the plurality of |iquid-pervious sheets |ying outside the pair of .
el ectrodes qﬁmguggpﬂﬁEghhgc@hp@R@gL@@e receptacle is formed of a nonwoven
fabric contalnlng t hernopl astic synthetic fibers and has an outer surface
facing 5 out in the depth direction and an inner surface facing inward
in the depth |réction wherein the outer surface is formed with undul ati on
_conprising crests and..tro alternatln t.he on i.on. and each of
the crests and tg%ﬂﬁﬁgﬂgx#gngé 5%?0335¥%gtpalﬂﬂl P& Q% %&e891§€b0|4]
Accordi ng to one enbodiment of the first aspect .of t e pres L nvention,
t he sheet fd#ﬁﬁﬁ18&”Fﬁéd8§ﬁéﬂn§ﬂ?FﬁEElYﬁ%Fg H0fhe® EFFSh ®has a fl at
inner surface and is put inclose contact with the_liquid- BerV|ous sheet
facing the quggppﬁgkﬁh%xﬁq%ﬁﬁpttmnandaperlpheralwallandiito 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 iiquid-pervious
sheets stacked one on another to éover 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 connection of the pair of electrodes via urine
contained in one or more of the plurality of liquid-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 througﬁ the urine evacuation duct.

[0013]

The first aspect of the present invention is characterized



15[ 0015] According to another enbodi nent of the first aspect of the
present invention, the sheet fornmed on the outer surface thereof with the
undul ati on has the inner surface extending in parallel to the outer surface
and is put in close contact with the 20 |iquid-pervious sheet facing the
i nner surface along respective bottons of the troughs. [0016] According to
still another enbodi nent of the first.paspect - 8 - of the present
i nvention, respective tops of the crests are hydrophobic and respective
bottons of the troughs are hydrophilic. [0017] 5According to yet another
enbodi mrent of the first aspect of the present invention, the nonwoven
fabric contains in the respective troughs thernoplastic synthetic fibers
ext endi ng i rintfetdimecté ofi thetiogenaty o tiweidneswiiet ety bois)
10According to the second aspect of the present invention, there is
provi ded anowneatdagtiar tdadkreohavlergradeengi t aidiargdh diirection ahdtie
transverse direction, conprising a side facing the wearer's body and a side
facing the w&aéptaékgahﬁEnformdehaSSI5 rmmﬂwmgeﬁ f fantiovaicehteegion, a rear
wai st region and a crotch
thermoplastic 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 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 éspect of thepresent.
invention, the sheet formed on the outer surface thereof with
the undulationhas a flat inner surface and is put in close contact
with the liquid-pervious sheet facing the flat inner surface.
15 [0015]
According to another embodiment of the first aspect of the
present invention, the sheet formed on the outer surface thereof
with the undulation has the inner surface extending in parallel
to the outer surface and is put in close contact with the
20 liquid-pervious sheet facing the inner surface along respective
bottoms of the troughs.
[0016]

According to still another embodiment of the first aspect



15 regi on extendi ng between the front and rear wai st regions and a urine
recei ver adapted to receive bodily fluids discharged onto the chassis
wherein the bodily fluids received by the urine receiver is sucked by a

noi sture sucking device out of the wearing article. 20[0019] The
second aspect of the present invention is characterized in that the

recei ver conprises a receptacle connecged to the noisture suction device to
collect the bodily fluids received by the receiver and a

noi st ur e- absorbent structure lying on the side of the receptacle facing the
wearer's garnment, and the noisture-absorbent structure conprises a

noi st ur e- pervious sheet lying on the side of the receptacle facing the
wearer's 5 bollyzheapnessttudevenpernyvi saspsticete [EppAgobnthchersis§é f&ERI ng t he
wearer's garnment and a noi sture-absorbent material sandw ched between the
noi st ur e- perividawshshiset aadd tdwpekigue d-Hotpenyi ous $heettrqu@®20] at®Accor di ng
to one enbodi nent of the second aspect of the present invention, the

recei ver addigdrepallycincludes a noisture detecting structure conprising a
noi sture detecting sensor, a spacer lying on the side of the noisture
detecting sengmprifacing the wearer's body, a dispersant sheet |ying on the
side of the 15 noisture detecting sensor facing the wearer's garnent and an

ai r permeabl e-regkst Aty Shgefed ¥hBghON ddeashale ofr the #i.spensgpttsheet
facing the wearer's garnment. [0021] According to anot her enbodi nent of the

second aspect. qf,o 20, 416 PLARGAY o V&AL AN,oJe DI &L ubgrahaonhente St ruct ure

has a length int transverse direction dinensioned to be |onger than

respective troughs thermoplastic synthetic fibers extending in
the direction orthogonal to the one direction.
[0018]

10 According 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'sbddyandasidefacingthewearer'sgarment,acﬁassis
having a front waist region, a rear waist region and a crotch

15. region extending between the front and rear waist 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 moisture sucking device out of the wearing
article.

20  [0019]

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

moisture suction device to collect the bodily fluids received



that of the noisture detecting structure to extend outward in the
transverse direction beyond the side edges of the noisture - 10 -
detecting structure. [0022] According to still another enbodi nent of
t he second aspect of the present invention, the noisture detecting

structure 5 extends in the |ongitudinal

direction fromthe front wai st

region to the rear waist region. [0023§- Accordi ng to one enbodi nent of
t he second aspect of the present invention, the receptacle is

I iquid-inpervious and 10 flexible and may position in the rear wai st

region

in use of the receptacle. [0024] According to the third aspect of the
present invention, there is provided a wearing article having a
| ongi t udi nalbylBhelireeeti vonanhd moitstansvarsebehk edrighure spRy sitnghar si de

facing the wearer's body and a side facing the wearer's garnent,
havi ng a frontdewaifsthe egicepradle eacingi site rvegiren' anghanecitot ehdr elgd on
ext endi ng between the front and rear wai st

adapted to meceivesbodidrypefit ustisudivsehaogedi ses a moisture-pervious

10

15

20

sheet lying on the side of the receptacie facing the wearer's
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 liquid-impervious
sheet.
[0020]

According to one embodiment of the second aspedt of the
presentihvention,thereceiveradditionallyincludeseamoisture
detecting structure comprising a moisture detecting sénsor, a
spécer lying on the side of the moisture detecting sensor facing
the wearer's body, a dispersant sheet lYing on the side of the
moisture detecting sensor facing the wearer's garment and an
air permeable-resistant sheet lying on the side of the dispersant
sheetvfacing'the wearer's garment.

[0021]

According to another embodiment of the second aspect of

the present invention, the moisture-absorbent structure has a

length in the transverse direction dimensioned to be longer than

that of the moisture detecting structure to extend outward in

the transverse direction beyond the side edges of the moisture

a chassi s

regions and a urine receiver



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 characterized in
that the receiver is formed with an alignnent checkmark adapted to be
visually recogni zed fromthe outside through the chassis. [0026} 5According
to one enbodi mnent of the third aspect 19f- t he present invention, the
receiver has a longitudinal center line bisecting a length dinmension in the
transverse direction and the alignnment check mark linearly extends in the

| ongi tudi nal direction along the |ongitudinal center |ine. 10[0027]
Accordi ng to another enbodinent of the third aspect of the present

i nvention, tdedegkignranuceivesk mark conprises a first segnment linearly
extending along the longitudinal center Iine and a second segnent having a
| ength di mrengioggdlin the transverse 15 direction larger than that of the
“first seginent. [0028] According to still another enbodi nent of the
third aspect of hbeoprieserd stiMeahstorr aibdddashtiof thesecot€hspegion, the
receiver is visually recogni zed through the chassis. At least 20 in the
crotch regi g drke pehasst SidventopbApdivid thbiwindewae t &angh sernehutde

receiver is exposed. [0029] According to yet another enbodi nent of the
third aspecteytends in the longitudinal direction from the front waist region
to the rear waist region.
[0023]
According to one embodiment of the second aspect of the
present invention, the receptacle is liquid-impervious and
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 longitudinal
15 direction and a transverse direction, comprisiné a side facing
the wearer'sbody and a side facing the wearer's garment, a chassis
having a front waist region; a rear waist region and a crotch
region extending between the front and rear waist 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 moisture sucking device out of the wearing

article.

[0025]



- 12 - of the present invention, at least in the crotch region, the chassis
is formed with wi ndows through which the receiver is exposed. [0030]
SAccording to further another enbodinent of the third aspect of the present
invention, the noisture detecting structure is forned so as to extend al ong
the longitudinal center line of the receiver. EFFECT OF THE | NVENTI ON
10[0031] In the urine receiver accordijyg to the first aspect of the present
i nvention, any one of the |iquid-pervious sheets covering a pair of

el ectrodes is fornmed of the nonwoven fabric of which the outer surface has
t he undul ati on conprising the crests and 15 the troughs alternating in the

direction in which the el ectrodes extend. These crests and troughs
respectively ext @nhd thard lepect of the present invention is characterized

inthat the receiver is formedwith an alignment checkmark adapted
to be visually recognized from the outside thrbugh the chassis.
[0026]

5 Accordingtooneembodimentofthethifdaspectofthepresent
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 [0027]

According to another embodiment of the third aspect of the
present invention, 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 transvérse

156 direction larger than that of the first segment.
[0028]

According to still another embodiment 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 another embodiment of the third aspect



direction intersecting with the direction in which the el ectrodes extend
across the el ectrodes. Urine discharged by the wearer of the urine receiver
flows into the troughs and fl ows al ong 20

t het roughs. I nconseguence, t heel ect r odescanbegui ckl ybri dged by urine and
electrically turned on . As a result, the urine suction neans connected to
the urine receiver also can be quickLMzactUated and suction of urine into
the receptacle as well as evacuation - 13 - of urine fromthe receptacle
can be pronoted. [0032] According to the second aspect of the present

i nvention, the receiver includes the noisture-absorbent structure serving 5
to absorb noisture vapor generated within the wearing article. Wth such an
ar r angenent ,ofevkai prasiest utevendpon, witt Rieast hien wéar £net dr tieglieni ngreases,

such noi sture vapor can be absorbed by the noi sture-absorbent structure and
thereby it ichapessitd €otped edtthi eindows seroafgit eitenper ategeévek tis n t he
wearing article 10 fromrising. It is possible thereby to prevent the
interior of ddpeswearing article frombecom ng stuffy as well as to reduce a
feeling of disconfort against the wearer.

[0030]

5 Accordingtofurtheranofherembodimentcﬁfthethirdaspect
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 [0031]
In the urine receiver according to the first aspect of the
present invention, any one of the liquid-pervious sheets covering
a pair of electrodes is formed of the nonwoven fabric of which
the outer surface has the undulation comprising the crests and
15 thetroughsalternatingjjlthedirectiohjjlwhichytheelectrodes
extend. These crests and troughs respectively extend in the
directionintersectingwiththedirectioninwhichtheélectrodes
extend across the electrodes. Urine discharged by the wearer
of the urine receiver flows into the troughs and flows along
20 thetroughs.Inconsequence,theelectrodescanlxaquicklybridged
byurine andelectrically turnedon. As aresult, the urine suction
meansconnectedtotheurinereceiveralsocan}xequicklyactuated

and suction of urine into the receptacle as well as evacuation



[ 0033] According to the third aspect of the present invention, 15 the
al i gnnent check nmark adapted to be visually recognized is fornedonthe side
of the receiver including the noisture detecting structure facing the
wearer's body. Such an arrangenment nakes it possible to determ ne whet her
the receiver lies on a desired position or not. If the receiver is _
determned to be displaced 20 fromthggdesired position, the receiver can
be repositioned so that the noisture detecting structure nmay be aligned
with the desired position and thereby the desired detection accuracy of the
noi sture detecting structure nmay be assured. - 14- BRI EF DESCRI PTI ON OF
THE DRAW NGS [0034] [FIG 1]J]Fig. 1 is a schematic diagramillustrating a
const r uct i orpfofarane aftitcombb & cragephectd sposht Byatadedi-ncl uding 5 a urine
receiver. [FIG 2]Fig. 2 is a diagramshowi ng the urine receiver as put on
a wearer. [HO0B323]Fig. 3 is a plan view of the urine receiver. [FIG 4]Fig.
4 is a sectional view taken along line IV-1V
According to the second aspect of the present invention,
the receiver includes the moisture-absorbent structure serving
5 to absorb moisture vapor generated within the wearing article.
Withsuchanarrangement, evenifmoisture vaporwithinthewearing
article increases, such moisture vapor can be absorbed by the
moisture-absorbent structure and thereby it is possible to
restrict a rise of the temperature within the wearing article
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 side of the receiver including themoisturedetecting
 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 to be 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.



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 7]Fig. 7 1is
a sectional view taken along line VII-VIl 15 in Fig. 6. [FIG 8]Fig. 8 is a
pl an view of the urine sensor with insulating coating peeled- off. [FIG
9]Fig. 9 is a perspective view of a strip of sheet. [FIG 10]Fig. 10 is a
sectional view taken along line X-X 204-n Fig. 9. [FIG 11]Fig. 11 is a
view simlar to Fig. 10, exenplarily show ng a skin-contact sheet. [FIG
12]Fig. 12 is an overall diagramschematically

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 pian view.of a urine sensor.

[FIG. 7] Fig.'7iseisectional‘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 of sheet.
[FIG. 10] Fig. 10 is a sectional view taken along line X-X
20 in Fig. 9.
[FIG. 11] Fig. 11 is a view similar to Fig. 10, exemplarily
showing a skin-contact sheet. |

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



-.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 al ong
line XIV-XIV 5in Fig. 13. [FIG 15] Fig. 15 is a sectional view taken al ong
line XV-XV in Fig. 13. [FIG 16]Fig. 16 is a plan view of the urine
receiver as viewed fromits side faci-ng-the wearer' s garnent. 10[FI G
171Fig. 17 is a perspective view of a urine receptacle. [FIG 18]Fig. 18 is
a sectional view taken along line XVI11-XVIIl in Fig. 17. [FIG 19]Fig. 19
is an overall diagramschematically illustrating the system according

to a first enbodi nent of the 15 present invention. ‘ ‘
illustrating the system according to the present invention.

[FIG. 13] Fig. 13 is aplan view of the urine receiver as viewed

from its side facing the wearer's body.

[FIG. 14] Fig. 14 is a sectional view taken along line XIV-XIV
5 in Fig. 13.

[FIG. 15]Figv. 15 is a sectional view taken along line XV-XV in

Fig. 13. |

[FIG. 16] Fig. 16 is aplan view of 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 secfional view taken along line
XVITI-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 i.nvention.

[FIG. 20] Fig. 20 is aplan view of the urine receiver as viewed
from its side facing the wearer's body.

[FIG. 21] Fig. 21 isa s.ectional view taken along line XXI-XXI
in Fig. 20.

20  [FIG. 22] Fig. 22 isasectional viewtakenalongline XXTI-XXIT
in Fig. 20. |
[FIG. 23] Fig. 23 is aplan view of.the urine receiver as viewed

from its side facing the wearer's garment.



[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 view taken
along line XXI-XXI in Fig. 20. 20 [FIG 22]Fig. 22 is a sectional view
taken along line XXI1-XXI'l 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 pj-ew of the urine receptacle. [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 NUMERALS USED | N THE DRAW NGS [ 0035]

[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
5 present invention.
IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS
[0035]
100a urine suction means
102 urine receiver
10 112 urine receptacle (container)
112a opening
112b bottom
112c peripheral wall
114 opening
15 143 electrode
143 electrode
134 liquid-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 surfacg)
401 crésts

402 troughs



100auri ne suction nmeans 102urine. receiver 10112urine receptacle (container)
112aopening 112b bottom 112cperi pheral wall 114openi ng 15143el ectrode

143el ectrode 134li qui d- pervious sheet (skin-contact sheet)

1261 i qui d- pervi ous sheet (dispersion sheet) 400strip of sheet 20400aouter
surface (upper surface) 400bi nner surface (lower surface)

-17.

407 thermoplastic synthetic fibers

P longitudinal direction

Q transverse direction

R depth (thickness) direction
5 501 wearing article

502 chassis

503 receiver

504 moisture sensor structure

505 urine receptacle
10 506 moisture-absorbent structure

521 front waist region

522 rear waist region

523 crotch region

541 moisture sensors

15 542 spacer
549 dispersant sheet

550 air permeable-resistant sheet

562 moisture pervious sheet
563 liquid-impervious sheet
20 500P  suction pump (moisture suction device)
601 wearing article
602 chassis

603 receiver



401crests 402troughs - 17 - 407thernopl astic synthetic fibers |ongitudinal
direction transverse direction depth (thickness) direction 5501weari ng
article 502chassi s 503receiver- 504nvi sture sensor structure 505urine
receptacl e 10506nvni st ur e- absor bent structure

- 18 -
604 moisture sensor structure
605 urine receptacle (container)
606 mark
621 front waist region

5 622 rear waist region
623 crotch region
626 window
641 moisture sensor

661 first segment
10 662 second segment
600P suctioﬁ pump
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0036]
Details 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.
t0037]
Fig. 1 is a schematic diagram.illusfrating an automatic
20 urine disposal 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



521front wai st region 522rear wai st region 523crotch regi on 541noi sture

sensors 15542spacer 549di spersant sheet 550air peeabl e-resistant sheet .

562nvi st ure pervi ous sheet 563li qui d-inpervi ous sheet 20500Psucti on punp
(moi sture suction device) 60lwearing article 602chassis 603recei ver

-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 [0039]
The pump unit 108 includes a suction 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 is connected via the joint element 104
20 to a urine evacuation port 114 formed through a peripheral wall
112c of a receptacle 112 in the urine collector unit 102a. A
distal end of the wiring 116 extending from the pump unit 108

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



- 18 - 604npi sture sensor structure 605urine receptacle (container) 606nark
621front wai st regi on 5622rear wai st region 623crotch regi on 626w ndow
641noi sture sensor 661first segnent 10662second seyiitent 600P suction punp
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0036]

-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 automatic urine disposal system 100, the urine sensor
118 detects occurrence of urination andAgenerates signals on
5 the basis théreof. In response to the signals transmitted‘from
tﬁé urine sensor 118, the suction pump included by the pump unit
108 is actuated to suck air within the urine reservoir 106a and
thergby 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 element 104 and the urine guide tube 106 into
the urine reservoir 106a.
[0040]
Fig.2exemplarilyillustrateshowtowear theurine receiver
102. With the urine receiver 102 put on the wearer's body, the
15 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
20 by the trade mark "Velcro" (registered trademark). Most part
of the receptacle 112 in the urine receiver.lOZ extends in the
vertical &irection along the front side of the.weafer's body

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



Details of a urine recei ver 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. 1is a
schematic diagramillustrating an automatic 20 urine disposal system 100
conprising a urine receiver 102 according to the present invention and
vacuumutilizing urine suction nmeans-3@0a. The urine receiver 102 has a
side facing the wearer's skin and a side facing the wearer's garnent. In -
19 - Fig. 1, various elenents on the side facing the wearer's garnent are
illustrated as partially cutaway. [0038] The automatic urine disposal
system 100 can automatically 5 collect urine discharged by the wearer into
the urine reveihensl 0ORIigsorther Viviion theheo LippddurBoer 08FCIGR2AENDr i ses a
urine collector unit 102a put in contact with the wearer's skin in the
vicinity of thkeinearer facardt trabrorii-bedt andnagagieéd ardditieeerudi schar ged -
urine and a urine sensor unit 102b adapted :
in a gentle curve. Opposite ends of a waist-belt segment 302
as another 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 other end to the waist-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 1llustrated, but the othei: 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-IV 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 rewordedbythedepthdirectionof thereceptacle

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



10 to detect urination.

The vacuumutilizing urine suction neans 100a

includes a joint elenment 104 by which the suction neans 100a i s 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

i ncl udes a suction punp (not shown) adapted to be actuated in response to
signals transmtted via the wiring 116g9f.romthe urine sensor unit 102b. In
the urine receiver 102, the urine guide tube 106 is connected via the joint
el ement 104 20 to a urine evacuation port 114 formed through a peri pheral
wal | 112c of a receptacle 112 in the urine collector unit 102a. A distal
end of the wiring 116 extending fromthe pugﬂzunit 108 is provided with a

clip 120 by nwhinghle gaiactébndirent thedereirga

a pf-tlr] Bpcqeep Hs?

of a urine sensor 118 included by the urine sensor unit 102b are
el ectrical | yrccohaeattesddeoof hthewiredergatl6. 11h auchsausahdieireiar i Blee di sposal
the urine sensor 118 detects occurrence of urination and
gener at es siwgral Sivard theneagéescd Bereofion" nme @spahsediedtiensigeml s
transmtted fromthe urine sensor 118, the suction punp included by the
punp unit 108 spafitigatl eth 6 sucknaide WEtdian rbbeptidirel1sar voéwed06a and
thereby to suck urine into the urine receptacle 112 so that the urine
sucked i thisgggnner may be further sucked and col | ected

system 100,

10

15

20

[0042]
The urine receiver 102 has a longitudinal direction P
corresponding to the vertical direction of the wearer's body

and a transverse direction Q which is orthogonal to the

longitudinal direction P. The urine receiver 102 has a width

whichisrelativelargeinthevicinityof itsoppositeendsections
as viewed in the longitudinal direction P and gradually reduced
in its middlé section. The urine receiver 102 has a thickness
direction R also and includes, above the receptacle 112 as viewed
in Fig. 4, a plurality of sheet-like elements, i.e., a
liquid-impervious leakage-barrier sheet 122, an air
permeable-resistant and liquid-pervious sheet 124, a dispersant
sheet 126, a cushion sheet 128, the urine sensor 118, a sheet-1like
spacer 130, a sheet-like filter 132, a liquid-pervious
skin-contact sheet 134 and leakage-barrier 136 stacked in this
order from below. The leakage-barrier sheet 122, the air
permeable-resistant sheet 12.4 and the dispersant.sheet 126 are

integrated with the receptacle 112 to form the urine collector

3 and 4)



10 through the joint elenment 104 and the urine guide tube 106 into the
urine reservoir 106a. [0040] Fig. 2 exenplarily illustrates how to wear the
urine receiver 102. Wth the urine receiver 102 put on the wearer's body,
the 15 clip 120 lies on the wearer's ventral side. AT-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 surfgace of a crotch belt segnent 301 as
a conponent of the T-belt 300 with pressure-sensitive adhesives or .~
mechani cal fasteners well known 20 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 uminer02si. ddeofushhen gheeiel?@ceheurin®gemgr  lbethhepacer

130, the filter 132 and the skin-contact sheet 134 are stacked
one on another to form the urine sensor unit 102b.
[0043]

5 Thereceptacle112isleak—prooftray—shapedmeanscontoured
by a bottom 112b, the peripheral wall 112c and an upper opening
112a and made of soft elastic material such as soft polyethylene
orsiliconrubber.Thereéeptaclelthasflexibilityofe&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

vwater—tightlybondedtxaaperipheralflangé152<xfthereceptacle
112 with adhesive 112d.

15 [0044]

The leakage-barrier sheet 122 extends outward beyond the
péripheral edge thereof to prevent urine from leaking out of
the urine receiver 102. The leakage-barrier sheet 122 may be
formed of a thermoplastic synthetic resin film or a composite

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

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



-21- urethral orifice, the vicinity thereof and further extends along the

i nner surface of the crotch-belt segnent 301 toward the anus in a gentle
curve. Qpposite ends of awaist-belt segnent 302 as anot her conponent of the
T-belt 300 are tenporarily connected 5 to each other by suitable connector
means 303 such as nechani cal fasteners. The crotch-belt segnment 301 is
stitched at one end together with the g@i st-belt segnent 302 and
tenporarily connected at the other end to the waist-belt segment 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 appropriate neans such as open-type di apers, pants-type diapers,

di aper chassba@s cotapamesagerbdnrdent ¢ Hat paerentheaPsbimsrhetustd for the
sanme purpose. [0041] 15Fig. 3 is a plan view showi ng the side of the urine
recei ver 102rd@pitngle Ré2wadeelreakagktime(mietr shrmind? meydee dpasedifsemt i onal
view taken along line IV-1Vin Fig. 3 and Fig. 5 is a sectional view taken
al ong |ine kN ielekegts Jeqhihrdd g®. edpland Shenps¢saft nespecidin.e el enments of
the urine receiver 102 overl apping one 20 another in the thickness
direction R gpgesshown to be spaced one from anot her for conveni ence of

expl anation. The thickness directi onRraybe rewordedbyt hé depthdirectiaon

ofthe recgptacl etdd?2. 5 As UseeheRBI&iMsikREnt er sheaut wand i3 t hegdept h
direction” ' :
liquid-pervious but abéolutely or substantiallyair-impermeable
and covers the upper opening 112a of the receptacle 112 as seen
in Fig. 4. The periphery of the sheét 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-resistant sheet
124 sufficiently to suck urine dischargéd onto the skin-contact
sheet 134 rapidly upon actuation of the suction pump of the pump
unit 108. The air permeable-resistant sheet 124 may be formed,
15 for example, of an SMS nonwoven fabric consisting of a spun bonded
nonwoven fabrichavingabasismass of 22g/m?, amelt blown nonwoven
fabric having a basis mass of IOgA/m2 and a spun bonded nonwoven
fabric having a basis mass of 22g/m? preferably modified by
surfactant so as to become hydrophilic. The air-permeability
20 of the air permeable-resistant sheet 124 determined by
~ Air-Permeability Measuring Method A specified by JIS L 1096,
Secfion 6.27.1isinarangeof 0 to 100cc/cm2/sec', more preferably

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



- 22 - means 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” neans the direction fromthe opening 112a to the
inside of the receptacle 112 as viewed 5in Fig. 4. [0042] The urine
recei ver 102 has a longitudinal direction P corresponding to the vertical
direction of the wearer's body and a tgmansverse direction Qwhich is
orthogonal to the 10 |longitudinal direction P. The urine receiver 102 has a
width which is relative large in thevicinityof its opposite end sections as
viewed in the |ongitudinal direction P and gradually reduced in its mddle
section. The urine receiver 102 has a thickness directionRal so and

i ncl udes, abdvelt fte Leteptac/eeciiroas MiehREdPls it Figpndg ©& pPufality of
sheet-1ike elenents, i.e., a liquid-inpervious |eakage-barrier sheet 122,
an air per nedlicdcnbsiest ame anadchidjuiidnpefhs wels cohdetidrp4n ddidpekrsant sheet
126, a cushion sheet 128, the urine sensor 118, a sheet-like spacer 130, a
sheet -1 i ke fdid-eerdddyildtlhiiguiekperd 0ifer20tskiqonddni actinskieisth 184 and

| eakage-barrier 136 stacked in this order from below The | eakage-barrier
sheet 122, tdgsaukepebieal) e asiestant sheebbl4daandthhe dhsper sant sheet
126 are integrated with the receptacle 112 to formthe urine collector

- 23- uni t5 102a.cuThee€ Wehbamirshestanle8uatitRusd neasensal vl8w theospacer 130,
the filter 132 and the skin-contact sheet 134 are stacked one on another to

formthe urine,SeRsEr H fdr}og&di[tqgﬂ%eé@echreees%@@il&l L2 ths air

| eak- prooft ray- shapedmeans cont oure
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 (%) = (maés of sheet in wet condition
- mass of sheet in adry condiﬁion) / (maés of sheet ina dry
condition) : .. Equation (1)
[0047]
15 The dispersant sheet 126 is formed of a liquid-pervious

sheet such as a nonwoven fabric containing hydrophilic fibers,
for eXample, rayon fibers and serves to dispersAe urine over the
air permeable-resistant sheet 124 as rapidly as possible so thét
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 suék urine into the receptacle

112. Preferably, the dispersant sheet 126 is intermittently



by a bottom 112b, the peripheral wall 112c and an upper opening 112a and.
made of soft elastic material such as soft pol yethylene or silicon rubber.
The receptacle 112 has flexibility ofa degree such that the receptacle 112
can be inflected in the longitudinal 10 direction Pas well as in the
transverse direction.Q but resist against a deformation due to a negative
pressure generated when the suction p@8p sucks urine. The | eakage-barrier
sheet 122 is water-tightly bonded to a peripheral flange 152 of the
receptacle 112 with adhesive 112d. 15[ 0044] The | eakage-barrier sheet 122
extends outward beyond the peripheral edge thereof to prevent urine from

| eaki ng out of the urine receiver 102. The | eakage-barri er sheet1}22 may be
formed of a]¥%@¢ﬁDbPa§¥?CigyﬁFﬁ@F??@%ﬂé@?hs??qﬁnéﬁgeg igﬁpggi95e5 sheet
consisting of such filmand a nonwoven fabric. In the case of the urine
recei ver shovimuid-myyiors arepditiss| 9&t RPENSL T MKAYF niT ™ t Af tkhess of
30pm may be used for the | eakage-barrier sheet 122. In cases where the

uri ne recei warsti@Bedequires no - 24 - particul ar | eakage-barrier effect

al ong the periphery of the receptacle 112, the | eakage-barrier sheet 22 may
be spared fr@n4s] '

5 The cushion sheet 128 is formed, for example, of a
liquid-pervious sheet such as a thermally bonded nonwoven fabric
having a basis mass in a range of 20 to 3Ogv/m2 and capable of
pickingupurine instantaneouslyattheinitial stage ofurination
to prevent urine staying in the dispersant sheet 126 and the

10 air permeable-resistant sheet 124 from flowing back toward the
urine senrsor 118. The sheet-1like materiél such as the urine sensor
118, the spacer 130 and the filter 132 may be previously stacked
on the cushion sheet 128 to utilize the cushionv sheet 128 as
a carrier element serving for previously arranging these

15 sheet-like elements at predetermined positions in the urine
receiver 102 in the course of producing the urine receiver 102.
Preferably, the cushion sheet 128 is intermittently bonded to
the dispersant sheet 126 to prevent the liquid-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 ea;ch having a.desired shape on a synthetic .

resin filmwithconductive inkandadetailed constructionthereof



the elenments 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-inperneable and covers the upper opening 112a of the
receptacle 112 as seen in Fig.. 4. The periphery of the sheet 124 is bonded
to the | eakage-barrier sheet 122 from above with hot nelt adhesives 10
124a. A negative pressure can be easi-l2f -generated wthin the receptacle 112
covered with the air perneabl e-resistant sheet 124 sufficiently to suck

uri ne discharged onto the skin-contact sheet 134 rapidly upon actuation of
the suction punp of the punp unit 108. The air perneabl e-resistant sheet

124 may be formed, 15 for exanple, of an SMS non n fabric copsisting of
a spun bondéﬂjﬁoﬁﬁdV§ﬁrFHB?i%ﬁﬁﬁrnﬁP%ﬂ%ﬁngSW§§§M2¥32ﬁﬁ?%f,&oca 4

8reft“ bl own non

oven fabric having a basis mass of | Qy/n2 and a spun bonded nonwoven
at least 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
5 the illustrated embodiment, the urine sensor 118 is sandwiéhed
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 receiver 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 even after suction of urine. If
such skin-contact sheet 134 still in a 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 be spacéd
fromeachother inthe thickness directionRand thereby toprevent
such malfunction of the urine sensor 118. The spacer 130 is not
20 urine-absorbent but water-repellent énd.has air-permeability,
liquid-permeability and stiffness higher than those of the air
perﬁeable—?esistant.sheet 124 so that the spacer 136 may keep.

its thickness unchanged even under the body mass. Such spacer



fabric having a basis mass of 22g/n2 preferably nodified by surfactant so
as to becone hydrophilic. The air-perneability 20 of the air

per neabl e-resi stant sheet 124 determ ned by Air-Perneability Measuring
Met hod A specified by JIS L 1096, Section 6 . 27 . 1 is in a range-of O to
100cc/cn/sec, nore preferably in a range of 0 to 50cc/cnR/sec in a wet
condition and in a range - 25 - of 20280 100cc/cnR/sec, nore preferably in
a range of 20 to 50cc/cnR2/sec in a dry condition. The we condition in which
the air-perneability is neasured refers to a condition in which the

noi sture content of the air perneabl e-resistant sheet 124 5 cal cul ated
according -to an equation as indicated below is 100% 0 he The dr

condi tion né%ﬁ%m?%émcgﬁaﬁgl%%adTe?%ég% T 63?W%§b?%3?§§%sgf§h s 12%
after this sheet 124 has been left for 24 hours or longer in a roomat a

t enper at ur e f 0 20> ARenEIF of 25094 SYDFpR4E] Tesin Sughi st tir @E}ﬁt EhtVi oy =

(rmass of sheet in wet condition - mass of sheet in a dry condition) / (nass
of sheet in %Mﬁ?t@dﬂmﬁb¢@h¥ito1Eﬁu@§$b%”%§Be$ﬂéaﬁﬁﬂf§?ﬁébby§ﬁe?%@ht sheet

126 is fornmed of a |iquid-pervious
amanner that the liquid-permeably properties of theseboth sheets

5 130,v128 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
consequence, the urine sensor 118 might be permanently left in

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

15 liquid-permeably properties of these both sheets 132, 130 from
being disturbed.

[0052]

The skin-contact sheet 134 has an upper surface 134a and
a lower 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.



sheet such as a nonwoven fabric containing hydrophilic fibers, for exanple,
rayon fibers and serves to disperse urine over the air perneabl e-resistant
sheet 124 as rapidly as possible so that the air perneabl e-resistant sheet
124 may be wet over an area 20 as wi de as possible. Once the air

per neabl e-resi stant sheet 124 has been wetted, it is easy to generate a
negative pressure within the receptacl28-112 and thereby 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

I i qui d- pervi ous properties of these both sheets from being di sturbed.

[ 0048] 5The cushion sheet 128 is_forned, for exapple, of a liquld-pervious
sheet such é@”&‘FﬁéTﬁﬁPT?ﬂbBWﬂﬁﬂlﬁ%hﬁd¥@ﬁe$§ﬁﬂ?8 %BFﬁgeﬁﬁ%ﬁbgglﬁ%ss ina
range of 20 to 30g/n2 and capabl e of gickingupurine i nst ant aneously at the
initial stageesibytiaenddiegiprrev@aebititveSetayemy tRATIHE UPSPErSant sheet

126 and the
nonwoven fabric having a basis mass in a range of 15 to 25g/m?.
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 is preferred to 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-—cc;ntact sheet. 134 may be hydrophilic or water-repellent
10 depending on conditions.
[0053]
Paired right and left leakage-barriers 136 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 to 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 elementsl36b
such as rubber yarns (See Fig. 4) are attached thereto under
tension in the longitudinal direction P. With the urine receiver

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



10 air perneabl e-resistant sheet 124 fromfl ow ng back toward the urine
sensor 118. The sheet-like material such as the urine sensor 118, the
spacer 130 and the filter 132 maybe previously stacked on the cushi on sheet
128 to utilize the cushion sheet 128 as a carrier elenent serving for
previously arrangi ng these 15 sheet-like elenents at predeterm ned.
positions in the urine receiver 102 im™Ghe course of producing the urine
receiver 102. Preferably, the cushion sheet 128 is intermttently bonded to
t he di spersant sheet 126 to prevent the |iquid-pervious properties of these
both sheets from being disturbed. 20[ 0049] The urine sensor 118 is

obt ai ned, for anple, by printing.a i.r of electrodes h_having a
desired shaﬁglgﬁegg§§ﬁFW%Vﬁﬂ'?%givlPPﬁﬁﬁffﬁﬁ%bﬁ%E% fS%aPﬁﬁﬁgﬁ uéoraetailed
construction thereof -27- be descrhggd ter. The,uriq_Ssgggor 118

wi | | I

may be | ocat¥@f &P°| UG Pil% cgpaR et W Phe fbé?a%%ﬁ??ﬁﬁré?¥s
per meabl e-resi stant sheet 124 and the skin-contact sheet 134 of a plurality
of |iquid-petRASEs $REaES 19wpm 1dde 13&inTlentapsy shGet341dAd, TRe5 the
illustrated enbodi nent, the urine sensor 118 is sandw ched by the cushion
‘sheet 128 ankeasgespareier$dfo arhdoumphel sewsbtheIBopRAS HE BOEEHIE0 t he
cushi on sheet 128. [0050] The spacer 130 is formed of a liquid-pervious
mesh shedl. ddpilnfibe ar i empeséte ethetd2coms icéitdi ot dirant F1lm ehduzi ne
should be left in the skin-contact sheet 134 and keep the skin-contact
sheet 134 | m@awetncendit 208 se@vairedkirelbl g Uttn o iabeurimes . A§ vSashd
ski n-contact sheet 134 still in a wet condition cones in

in the plan view of the urine receiver 102, the leakage-barriers

136 (See Fig. 3) 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, if
defecation occurs and the skin-contact sheet 134 is covered with
feces, it will be difficult or sometimes impossible for the urine
receiver 102 to detect urination and to start the suction 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 liquid-pervious and allows
moisture in feces to pass therethrough toward the electrodes

143a, 143b..In this feces sensor 144, the electrodes 143a, 143b

extend in the longitudinal direction P in parallel to the urine



direct or .indirect contact with the urine sensor 118 under a 15 body nass
or the other factors, there is a possibility that the urine sensor m ght

mal functi on. The spacer 130 is neans serving to keep the urine sensor 118
and the filter 132 to be spaced fromeach other in the thickness direction
R and thereby to prevent such mal function of the urine sensor -118. The
spacer 130 is not 20 urine-absorbent -Bit- wat er-repell ent and has
air-perneability, liquid-pernmeability and stiffness higher than those of
the air perneabl e-resistant sheet 124 so that the spacer 130 may keep its

t hi ckness unchanged even under the body mass. Such spacer - 28 - 130 may be

formed of a nmesh sheet having a thickness in a range OLEQJ' 5.to0 | mmade of
a soft synt HEGeEtieEphedforeag 188 hyt Bnandrays %&%ﬁ§EQ§ P BORYREY 0 t he

cushi on sheet 128 preferably in such amanner that the quuid-ggrneably
properti esofint féga- bbteRdshevtiensy damwardgle¥ootthgi 8¢t BBSAY

140. When the lower ends 145b are soiled with feces, moisture
in feces permeates the cover sheet 142a, causing the electrodes

5 l43a,l43btx)beeleétricallyconnected1x3eachother;Thereupon
electric current is supplied>fronla power source ll6a (See Fig.
1) inéluded by the wiring 116 and an alarm device (not shown)
inthepumpunithBreceivessignalsﬂInresponsetothesignals,
the alarm device prompts the care personnel 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 218a,
218b. The filmsheet 260 has arectangular shapewhichisrelatively

20 long in the longitudinal direction P and formed in its middle
inthetransversedirectioanithagenerallyrectangularopening
171 iargely cut out in the longitudinal direction P. Such film

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



The filter 132 serves to avoid a situation In which solid contents of urine
m ght cling to the urine sensor 118 and, in consequence, the urine sensor
118 might be permanently left in 10 a turn-on state. The filter 132 maybe
formed of a sheet material, nore preferably of a nonwoven fabric having
air-permeability and |iquid-perneability higher than those of the air

per neabl e-resi stant sheet 124. The fi-l3er 132 may be intermttently bonded
to the spacer 130 to prevent the 15 |iquid-permeably properties of these
both sheets 132, 130 from being disturbed. [0052] The skin-contact sheet
134 has an upper surface 134a and a | ower surface 134b wherein the | ower

surface 134b is kept in 20 tight contact with the upper s ac f the
filter 132. WAWPHeEHe Bfihsedr cEF%éﬂlﬁg’cbnqa%ﬂ: h@aﬁgéwéryéﬁﬁog§,bthe upper
surface 134a faces the wearer ' s urination orifjce _andthe vicinity thereof
and, in thiseseadang devwreptd £ROR GhE PR K FRet@ar &P °F R¥Ghs1des29 - This
ski n-contact sheet 134 is fornmed of a sheet material having flexibility
and | i qui d- pef pecssitice yL iggch —bs baseHemgad W dbbride@nabPISF e g 8BbERe having a
basis mass in a range of 15 to 25g/nR. Like the cushion sheet 128, the

ski n- cont actsesiveet 1184 d dowapalndesection 268a extending downward from

5 theiowerendcﬁfthelateralsection267a,andxalowarendsection
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 eléctrodes 218a, 218b

10 are exposed. In Fig. 6, a plurality of small circular regions
in the lateral sections 267a, 267b and the lower end sections
268a, 268b indicate uncoated regions 169a, 169b férmed in the
insulating coating 170 in which a urine detecting region 175a
or 175b of the electrode 218a or 218b are exposed.

15 [0056]

Fig. 7 is a sectional view taken along line VII-VII in Fig.
6. The film 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 175a of the electrode 218a is exposed in the uncoated
region 169a. The resistive element 250 is entirely covered with
the insulating coating 170.

[0057]



5 of picking up urine instantaneously at the initial stage of urination and
it is preferred to bond the skin-contact sheet 134 intermttently to the
filter 132 so that the |iquid-pernmeable property of these both sheets 134,
132 may be assured. The skin-contact sheet 134 may be hydrophilic or
wat er-repel l ent 10 depending on conditions. [0053] Paired right and left
| eakage-barriers 136 seen in Figs. 3 -@3d 4 are capable of preventing urine
fromflowi ng on the skin-contact sheet 134 in the transverse direction Q
and | eaking 15 sideways out of the urine receiver 102. O the
| eakage-barriers 136, outer side edges 136¢c |ying outside the urine
receiver 102 are _bonded to the skin-contact sheet 134 i nner _si de edges
136d |ying in th&l¢i dl Aty RENTHRY €Tskt i%ﬁn‘afsﬁr}?éruﬁﬁg“ar"éé& VR 102 gre
not bonded to the skin-contact sheet 134 wherein the 20 inner side edges
136d are provisgédting ivoafbisd pee @ wéht sEebl Yuchess 7UbbertyaeAsT See Fi g.
4) are attached thereto under tension in the longitudinal direction P. Wth
the urine revas sugrfacewith the generally L-shapedurinedetectingelectrode

- 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, 17 55 of these electrodes
218a, 218b are 'exposed in the uncoated regions 169a, 169b shown
in Fig. 6. Thé resistive element 250 for detection of burnout
10 is formedbetweentheelectrodes218a, 218b. The resistive élement
250 is electricallyconnectedto the respective lower end sections
173, 174 of theurinedetectingelectrodes 218a, 218band extending
along a peripheral edge of the opening 171.
[0058]
15 As the film sheet 260 preferred to be used in such urine
sensor 118, a polyester film having a thickness in a range of
50 to 1001immay be used. The electrodes 218a, 218b Iﬁay be obtained
by printing the film sheet 260 with conductive ink or the other
conductive coating méterial 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 to 30% by mass and:an appropriate quantity of silver powder.

Each of the preferred electrodes 218a, 218b is designed to have



102 put on t

t he | ongi tudi nal

he wearer's body, the elastic elenents 136b are curved

- 30-

si de edges 136d of the | eakage-barriers 135 are spaced upward fromthe
skin-contact sheet 134. The | eakage-barriers 136 are fornmed of a soft

t hernopl astic synthetic 5 resin filmor a conposite sheet consisting of
this filmand a nonwoven fabric and ar3d -preferably |iquid-inpervious. As
viewed in the plan view of the urine receiver 102, the | eakage-barriers 136
(See Fig. 3) have upper and | ower ends covered with first and second end

sheet s 138

covered witHh Még

in

direction P as seen'in Fig. 1 and thereupon and the inner

140, respectively. 10[0054] Wth the urine receiver 102 put on
the wearer's bodé% i f defecation occurs and the skin-contact i?e 134 is
dipensgqn obd-ai ¥ FEBIERdgt r§8ﬁ§‘f?r}f‘§sv?ﬂb%§§l or the
urine receiver 102 to detect urination and to start _the su on,of 15
urine. To sdlveéethiadppan|tdR ubRRted ARITESel§83 Cr02°7R epﬁ‘%\/ka?éﬂn%th a
144 as will be apparent fromFigs. 3, 4 and 5. In the feces

f eces sensor

sensor 144, f%ﬁe&mﬁﬁﬂﬁﬂﬁiﬂdxgyﬁﬁh%ﬂﬁéu¥%ﬁﬂqﬁqﬁqQEﬂ§ﬁé€PésEﬂ?%aei&?ﬂn%re f or med
on respective upper surfaces with

5

10

15

20

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

for example, containing carbon black of 3 to 7% by méss and
artificial graphite of 5 to 10% by mass in a deéired 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
of 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
dimensionedtohéveasufficientlylargewidthtonmketheprocess
easy, a total length of the resistance element 250 may be

dimensioned as long as possible soas toextend inthe longitudinal

direction P along the peripheral edge of the opening 171 and

thereby to increase the resistance valqe thereof.
[0059]

In the case of the urine receiver 102 using the urine sensor
118 shown in Fig. 6, the wiring 116 including the power source
1l16a no£mally carries faint current A from the sou?ce ll6a via

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



el ectrodes 142c, 142d and covered with cover sheets 142a, 142b, 20
respectively. The cover sheet 142a is |iquid-pervious and all ows noisture
in feces to pass therethrough toward the el ectrodes 143a, 143b. In this
feces sensor 144, the el ectrodes 143a, 143b extend in the |ongitudinal
direction Pin parallel to the urine - 31 - detecting el ectrodes 218a,
218b and have | ower ends 145b as viewddd-in Figs. 3 and 6 extend downward
beyond t he second end sheet 140. Wen the | ower ends 145b are soiled with
feces, noisture in feces perneates the cover sheet 142a, causing the

el ectrodes 5 143a, 143b to be electrically connected to each other.

Ther eupon el ectric gﬁirﬁnt 'segﬁgplied fr n1aﬁﬂgyer iource 119? %See Fig.
1) included BYERE WY iFn§CiEE P eMh BRVIRES S ROECSHEYT) “iMRt hepunpuni t
108 receives signals. In response to the signals, the alarm device pronpts
the care per&didineds tiondeat api eheFedescivrHid LD Bnange e YdFitRe recei ver
102 with the fresh one. [00551 Fig. 6 is a plan view of the urine sensor
118 used i n tfecemicd peatric| astreat dd ithe FHrgae FEtestang Sai&EPErn t he
contour of the urine receiver 102 is indicated by imaginary line. The 15
urine sensor21Bk8 ebiiphksegeanin¢dntohleetin2gofropiettadfe -alsyanrietst,
5 if no current A is detected, it is determined that failures such
as burnout occur in the urine detecting electrodes 218a, 218b
and signals prompting exchange of the urine sensoxr 118 is output
from the pump unit 108. Referring to Fig. 6, when a range enclosed
by an imaginary line 176 is wetted with urine, the urine flows
10 - into the non-coated regions 169a, 169b and comes in contact with
the urine detecting regions 175a, 175b to put the electrode 218a
extending albng the lateral section 267a and the electrode 218b
extending along the lateral section 267b into the electrically
connected state. When a resistance value between the electrodes
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 currentA flowingthroughthe resistance element 250, theelectric
circuit 110 detects such change of the current or an abrupt change

of voltage or resistance value and thereby to detect occurrence

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



resin film a pair of the urine detecting electrodes 218a, 218b fornmed on
one surface of the filmsheet 260 and the insulating coating 170 covering
the nost part of these el ectrodes 218a, 218b. The fil nmsheet 260 has

ar ect angul arshapewhi chis relatively 20 long in the longitudinal direction P
and formed in its mddle in the transverse direction Quth a generally
rectangul ar opening 171 largely cut owb-in the |ongitudinal direction P.
Such film sheet 260 has an upper end section 266, as viewed in Fig. 6,

-32- adapted to be held by the clip 120, |ateral sections 267a, 267b

ext endi ng downward fromthe upper end section 266 on both sides of a

central line L1-L1 bisecting a w df i.mensi o f N e9§ﬁg 118, a
| oner end sé%F%oﬁ%ﬁéﬁﬁ gﬁ?éﬁﬁ%hésd%aﬁgﬁr ?#6%¥%:Ph2§?g§%%%g§d of the

| ateral section 267a, anpd a | ower end section 268b extendi m t he | ower
end section of S?‘F%Delﬁael‘seFﬁf r§§(’:??%‘?’i:e2‘éalgu.e AR éa)rilacgre%%%oélig%’% is
connected with the [ ower end section 268b via a connecting region 268c. In
the upper erfd88edbFfifs2862% 1 t-he fil m sheet 260, the el ectrodes 218a, 218b
10 are exposed. In Fig. 6, aplurality of small circular regions in the

| ateral secti%®81267a, 267b and the | ower end sections 268a, 268b indicate
uncoated regions 169a, 169b forned in the insulating coating 170 in which a
urine detecti ng Weglohhd 7%a-opatllsgbbeaforshéted edtPodeeryi8d tor e28%E ar e
exposed. 15[ 0056]

the urine detecting regions 175a, 175b are formed in the lateral
sections 267a, 267b asymmetrically about the center line L;-Ij
in the urine sensor 118 shown in Fig. 6, it is also possible
to form these non-coated regions 169a, i69b symmetrically about
10 the center line Ll—Ll. In the lower end sections 268a, 268b of
the film sheet 260 and in the vicinity of them, a plurality of
the non-coatedregions 169a, 169bnarrowly spaced one from another.
With the non-coated regions 169a, 169b arranged in this manner,
even if urine immediately after discharged quickly 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 169a, 169b may be provided at appropriate position 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



Fig. 7 is a sectional view taken along line VII-VIl in Fig. 6. The film
sheet 260 is fornmed on its upper surface with, in addition to the urine
detecting el ectrode 218a, a resistive elenent 250 for detection of burnout
and the urine detecting 20 region 175a of the electrode 218a is exposed in
t he uncoated region 169a. The resistive elenent 250 is entlrely cover ed
with the insulating coating 170. [ 005 - - 33- Fig. 8 is a plan view
of the urine sensor 118 having the insulating coatlng peel ed off. The film
sheet 260 is fornmed on one surface with the generally L-shaped urine
detecting el ectrode 218a extending along the | ateral section 267a and

the | ower en sect.ion 268 dt i nv sha ed ur.ine.detecting
el ectrode Zig%%git —ﬁﬁnEﬁé%l ?%%qﬁétﬁygllgéc 7 or 6?%%: A the Fhver  end
section 268b. The circular 62{;lons 175a, 175b of thgse el ectr.od S, 218a,
218b are expded FHPihdifinchat éd Figi ohsTiBgIet64B0 sHowPTHIFP. 26. The

resistive element 250 for detection of burnout 10 is . _
f or medbet neeirHeEsRERPHHR SO BRI N 12YgYIrPRREOR KIS FRETRAP 1EPEHRTYTSE0 1 S
el ectrically connected to the respective |ower end sections 173, 174
of t heur i nedetidetr s refelbécte ddeS Qﬂ@@ss2@8bénéexﬁiﬁhﬁ0ﬁ§eaicﬁﬂ?%éspéPF%heraI
edge of the opening 171. [0058] 15As the filmsheet 260 preferred to be
used i n suchhsurbpen sensos A0 &opdt yestess filanehiavinesea fileckness in a
range of 50 to 100pmmay be used. The el ectrodes 218a, 218b may be obtai ned
by printing fddeohtbindelieet i 264 1wickl teogadiuet | Yee isnke 0”00 hersodhenter
surface 400a facing the 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 longitudinal direction P, the transverse direction Q and
the thicknessdirectionRof theurine receiver 102, respectively.
The outér surface 400a and the inner surface 400b correspond
to the upper surface and-the lower surface, respectively, in
Fig. 4.
15 [0062]
The outer surface 400a of the sheet 400 has undulation formed
of érests 401 and troughs 402 alternating‘in the longitudinal
direction P and the crests 401 and the troughs 402 extending
in the transverse direction Q 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



conductive coating nmaterial in a desired shape. The conductive 20 ink or

t he conductive coating material nmay contain carbon black of 3 to 7% by .
mass, artificial graphite such as carbon graphite of 10 to 30% by nass and
an appropriate quantity of silver powder. Each of the preferred el ectrodes
218a, 218b is designed to have -34- a width dinmension of 0.5 to 2mm and a
resi stance val ue of 150M2 or | ess and 3@as the uncoated regi ons 169a or 169b

- each having a dianeter of 1 to 2mm The ‘burnout detecting resistance

el enent 250 nay be obtained by printing the filmsheet 260 with ink, 5 for
exanpl e, containing carbon black of 3 to 7%by mass and artificial graphite

of 5to 10@@2 SS | ed sh Thi si St anc %& nent . 250 has a
resi stance v %ﬁ?pgﬁﬁgf%ﬁ??gFTQFW?rﬁﬁggr? tlonﬁ% ?p? e?ﬁ?rlﬁ g Fetting
el ectrodes 218a, 218b and the Preferred resist ge egeneg 250l as a wi dt h
di mensi on 106198 tBet e SPRAT B A AEST BEEn ¢S S5t hetbPI8M 19F 2 to
101" 152. If the kind of ink used to formthe resistance el ement 250 has
conduct i ve priopeEli TdlegsoRi Hif A iPRerGFEEesf L9k used form the el ectrodes
218a, 218b has and the resistance el ement 250 is di nensioned to have a
sufficientlyld0#Bge wi dth to nake the process 15 easy, a total length of the
resi stance el emrent 250 may be di nensioned as | ong as possible so as to
extend irbthe | ogth udienalride resteionr PL& orsgnogh&hpesliqterddl edgehof the
opening 171 and thereby to increase the resistance val ue thereof. [0059]
20l n the caaﬂuﬁmcbhma¢ﬂsneewecelaﬁwpﬁozanMﬂ@ehheru$mndyseﬂsouriﬂs shown in
Fig. 6, the wiring 116 including the power source
discharged toward 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 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
receiver 102 utilizing function of thé_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 electrodes 218a, 218b
can be quickly connected via urine.
[0064]
The urine detecting regions 175a, 175b (See Fig. 6) in the
electrodes 218a, 218b used in combination with the sheet 400
20 functioninginthemanner asdescribed above arepreferably formed
symmetrically about the center line Lj;-L;. The sheet 400 has a

basis mass in a range of 15 to 80g/m2 and comprises a plurality

of hydrophobic thermoplastic synthetic fibers 407 each having



116a normally carries faint current A fromthe source 116a via the clip 120
to the electrodes 218a, 218b and the resistance - 35 - elenent 250

el ectrically connected to these el ectrodes 218a, 218b. As |long as an
electric circuit 110 including the wiring 116 caaries electric current A
the urine detecting el ectrodes 218a, 218b is determned to be in a norma
state. In contrast, 5 if no current Ad9 detected, it is determ ned that
failures such as burnout occur in the urine detecting electrodes 218a, 218b
and signals pronpting exchange of the urine sensor 118 is output .fronthe
punp unit 108. Referring to Fig. 6, when a range encl osed by an inmaginary

line 176 is y@tted W th urinez%gge urine flows %9]§Eto Hpgnqggégqgted
regi ons 1694 1B St EotfEYsi A dorft é%?eWPﬁa fiber lengt g
of 20 to 80mm 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 ai thermally bonded tlonwoven 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 may be previously treated to 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 to Fig. 10, exemplarily showing
the sheet 400 which is different from those shown 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.to the outer surface.400a, and has crests

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



the urine detectlng regions 175a, 175b to put the el ectrode 218a extendlng
along the lateral section 267a and the el ectrode 218b extending al ong the

| ateral section 267b into the electrically connected state. Wen a

resi stance val ue between the el ectrodes 15 218a, 2 18b becones |ower than a
resi stance val ue of the resistance elenent 250, the electric current no
nore flows through the resistance el ed@nt 250 but flows through urine of

whi ch the resistance value is relatively ow. \Wen a value of the electric
current B flow ng through urine becones higher than the electric 20 current
A flowi ng through the resistance el ement 250, the electric circuit 110

detects such. ch e of the .curr gn rupt chanQ%a Qb & e, or '
resi stance f@lﬁg gﬂﬂ“lhg}§1 5t o déch% @% rence of urlnaglon % response
to signals generated on the basis_of
intermittently bonded or heat-sealed along respectlve bottoms
of the troughs 412 to the filter 132 facing the inner surface
400b of the sheet 400. In this mannér, the sheet 400 is joined
5 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 paif of the
adjacent joints so as to facilitate passage of urine through
the sheet 400 and the filter 132. Tunnels 405 extending in the
10 transverse direction Q are defined between the shéet 400 and
the filter 132 and therefore the urine receiver 102 having a
featureshown:thig.11assuresEulair—permeabilityhigherthan
the urine receiver 102 having a feature shown in Figs. 9 and
10. The sheet 400 exemplarily shown in Fig. 11 may be obﬁained
15 by sandwiching a 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 is comparable to the



-36- such change, the punp is actuated to suck urine and the punp is

st opped as the resistance val ue between the el ectrodes 218a, 218b increases
agai n. [0060] 5While the non-coated regions 169a, 169b serving to expose
the urine detecting regions 175a, 175b are formed in the |ateral sections
267a, 267b asymmetrically about the center line 141-L1 in the urine sensor
118 shown in Fig. 6, it is also possitile to formthese non-coated regions
169a, 169b symmetrically about 10 the center line 1,1-L1. In the |ower end
sections 268a, 268b of the filmsheet 260 and in the vicinity of them a
plurality of the non-coated regions 169a, 169b narrow y spaced one

fromanother. _Wth the non-coated.reqi 69 69 rranged i.n this
manner, even'i rdfﬁﬁéspﬁﬁ%a?§E%%§EE%Eg?fﬁ%%%%%%g%%Paﬁﬁ%%ggI? re5ds 15
downward from above as viewed in Fig. 6 before reaching the ajr

per meabl e- r €Y SPEMREe8PY 124 2PREFE nE"G & Fi‘?ezﬁﬁigée?s" taﬂp‘a?!iﬁ EhBf quickly
sucki ng such urine. Alternatively, the non-coated regions 169a, 169b may be
provi ded at WfFepreat’e Sposttironiha HePtatdrartserty 8RS PB74re867b
dependi ng on the posture supposed 20 to be taken by the wearer when the
urine recei vétl 202 thke pucughs t4ie aeberd 'asrpedythqB061cH e 2il§aa
perspective view of a sheet 400 as an exanple -37- of the skin-contact
sheet 1345 an2llgE.gWitll0 siushaars ectkoymienti ehe alcene ategreg veknE02XaXlowusFi g. 9.
The sheet 400 is fornmed of a nonwoven fabric containing hydrophobic

t her nopl ast i €hespgné heddwdes bErss, 02 180 tbobd A% chyicaislyy andndédigid diahsor bent
fibers such 5 as rayon fibers of 20 to 0% by mass wherein these fibers are

f usi on- bondegh Of oinu:es s acedktpgeBesinikhershast1 400 dpaseanaoed ehasur f ace
400a facing the wearer's skin and an inner surface 400b facing the urine

sensor 108 whgr ejns & J-0Rgl tadicral 14 res) i 88, A ildianeyerse diMeckion and a
t hi ckness direction correspond to
permeable-resistant sheet 124 contains, in addition to the
10 thermoplastic synthetic fibers, hydrophilic fiber such as rayon
fiber and thereby promotes dispersion of urine.
[0067]
Details of the present invention on the second aspect thereof
will be more fully understood from the descriptilon 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 a.suctionunit via suction tube 531. Theurine receiver

503 is electrically connected to the suction pump 500P which



10 the longitudinal direction P, the transverse direction Q and the

t hi ckness direction Raf the urine receiver 102, respectively. The outer
surface 400a and the inner surface 400b correspond to the upper surface and
the | ower surface, respectively, in Fig. 4. 15[0062] The outer surface 400a -
of the sheet 400 has undul ation formed of crests 401 and troughs 402
alternating in the longitudinal direct42on P and the crests 401 and the
troughs 402 extending in the transverse direction Qin parallel one to
anot her. The 20 inner surface 40b of the sheet 400 is flat and put inclose
contact with the filter 132. The sheet 400 is used in a manner that the

crests 401 and the t hs exten Cr oS ai,.r of the electrodes
218a, 218b it ?ﬁ % éﬁﬁgthiéydﬁﬁoglﬁgl881§5%08§§@ opposedln t he

transver se dlrectlon preferably | ocated inside the res
| eakage- bar ri%r§136 S(thEt‘It’?egEsoﬁ)lnﬁPB%‘? %o BFHl%nﬁe§e%?lYeﬁ%gh | ne
recei ver 102. [0063]

detects occurrence of urination. Upon actuation of the suction
pump 500P, the urine collected by the urine receiver 503 is sucked
-5 and. then evacuated out from the chassis 502. In Fig. 12, the
chassis 502 is indicated by iméginary lines.
[0069]
The chassis 502 comprises' a front waist region 521, a rear
waist region 522 and a crotch region 523 extending between these
10 front and rear waist regions 521, 522 wherein these three regions
are continuous in the longitudinal direction Y. The chassis 502
is formed of an elastic mesh sheet so that the chassis 502 may
be elasticized in the longitudinal direction Y and in the
transverse direction X which is orthogonal tovthe longitudinal’
15 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 dimension of

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



S5Wth the urine receiver 102 using the sheet 400 as the skin-contact sheet
134 and put on the wearer's body, the urine discharged toward the sheet 400
is apt to be collected in the troughs 402 and then to spread in the
transverse direction Q In the urine receiver 102, therefore, the paired

el ectrodes 218a, 10 218b can be quickly connected via urine and thereupon
the urine receiver 102 can start to sd8k the discharged urine. The urine
receiver 102 utilizing function of the troughs 402 of the sheet 400 is
advant ageous particularly in that, even when the wearer is in the recunbent
position, the discharged urine spreads in 15 the transverse direction Q and
the paired el ectrodes 218a, 218b can be quickly connected via urine. [0064]
The urine deféct? nfhreyt §Si7%°£taf37“5‘ﬁlt(k€g =i .reé?si RO‘?%émgleﬁcWeodes 218a,
218b used in conbination with the sheet 400 20 functioning._in themanner as

descri bed alSdvechred ptattecabl ol Shaediasyifetds 82l 1RARBBUY e teM er |ine
1,1-L1. The sheet 400 has a basis mass in a range of 15 to 80g/n2 and

conpri ses aXnsicaiaet typ3omanyilr ephbaRged Rer FPInes eérd§athetic fibers 407 .
each having -39- a fineness in a range of 1 to 8dtex and a fiber length in
a range of 200f8180mnmi n wherein nost of the thernoplastic synthetic fibers
407 are preferably oriented in the transverse direction Q Such sheet 400
can be olst ai ned bygheatimng Hrad piessitngeaunommwyeaiver 503 as viewed
from its side facing the wearer's body. It should be appreciated
that the urine receiver 503 is shown as partially cutaway and
thé éhassis 502 isnot shownat all for convenience of explanation.
Fig. 14 is a sectional view taken along line XIV-XIV in Fig.
10 13 and Fig. 15 is a sectional view taken along a line XV—XV in
Fig. 13. While the respective sheets are illustrated to be spaced
one from another for convenience of explanation in Figs. 14 and
15, these 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 receiver 503 comprises a topsheet 532 adapted
to come in contact with the wearer's body, a moisture detecting
structure 504 serving to detect urination, a tray-shaped urine
20 receptacle 505 located on the side of fhe moisture detecting
structure 504 facing the wearer's body to receive discharged

urine and a moisture absorbent structure 506 lying on the side

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



5 fabric such as a thermally bonded nonwoven fabric between vertically

pai red nol ds wherein the upper nold 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 thernoplastic synthetic fibers in the transverse
direction Q The sheet 400 may be prewdously treated to becone nore
hydrophilic in the troughs 402 than in the crests 401topronote the novenent
of the discharged urine fromthe 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 wat er-redpel.l e&:[i a@ld res%%%tive bottons of the troughs 402
are hydrophi TTE " 60681° Firg. “11 9°§°a*View'sinilar to Fig. 101 exenplarily
showi ng the sheet 400 which is_different fromthose shown.in Figs. 9 20 and
10. The sheet 408REhdRRSEFETFI g2 112Rada WemEfal I ur 8Pt hitkndss over
its entire area, i.e., the inner surface 400b extends in parallel to the
out er surfackl@GOaPeERPUTaEIRTRSt BOBRY P BRARIHS -411e 1oPSheeY Peé<pBRTing to
the those 401, 402 of the - 40 - sheet shown in Figs. 9 and 10. The inner
surface 400b2 agsneirpiby madtengiyahorided orxterehindgsdal ebe al ¥y tedpatti ve
bottonms of the troughs 412 to the filter 132 facing the inner surface 400b
of the sheetdQ@tibn ¥ fmd imahwdrs, opive isheetdedd@ids5pdi hed &teodihe filter
132 intermttently in the transverse direction Q and the sheet 400 and the
filter 132 ate tpuet lofgichdseatoiifraet i v tth aedchratthemd near reegisoh3def i ned

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

uLi ne througkss hershenly 4Q0trad theviidd erirddRiodunnel s 405 extending in
the

[0072]
Themoisture detecting structure 5O4Aextends the front waist
10 region 521 to the rear waist region 522 of the éhassis 502. The
moisture detecting .structure 504 Comprisgs a pa.ir 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 on the side of themoisture detecting
sensors 541 facing the wearer's garment. Specifically, the
moisture detecting sensors 541 is sandwiched between the spacer
542 and the cushion sheet 544 in the thickness direction and
thereby protected from any external shock.
20  [0073]
The moisture detecting sensors 541 are formed of a pair
of electrodeé 545, 545 spaced from each other in the transverse

directionXandtheseelectrodes 545, 545 areobtained, forexample,



10 transverse direction Q are defined between the sheet 400 and t he
filter 132 and therefore the urine receiver 102 having a feature shown in
Fig. 11 assures an air-perneability higher than the urine receiver 102
having a feature shown in Figs. 9 and 10. The sheet 400 exenplarily shown
in Fig. 11 nmay be obtained 15 by sandwi ching a nonwoven fabric such.as a
thermal | y bonded nonwoven fabric betwer each pair of heated nolds from
above and bel ow. These paired nolds nay have the crests and troughs,
respectively, adapted to be engaged one with another. [0066] 20The sheet
exenplarily shown in Figs. 10 and 11 is used not only as the skin-contact

sheet 134 byt alsq.used .so as . tog lie tween.t he skin- cont heet 134 and
Fiter 132 iy B g e BR L i oA b o LB S PR SOa 0BT s
conparable to the - 41 - fiber interstice in the filter 132, the filter
132 maybe repiEcetbg $HEUShEET CaBBinT HhRY TasEiethe e REEIIH06%Fi es
outside the el ectrodes 218a, 218b in the depth direction R and the crests
401 and the %%dezvaéﬁtlé%t%ﬁ@%gt@%s@ ke depybarsnpigh restdeBpy. Wth
such an arrangenent, the urine receiver 102 allows these el ectrodes 218a,
218b to be éﬁe@b@imﬁﬂSﬁyr@dhﬁéétémﬁ\ﬁevﬁOéaéﬂlo¥¢EQGQ§ivq&Yc&ﬁ%ﬁ égopbssible.
It should be appreciated that the dispersant sheet 126 may be elimnated if
the air permeablear ewidst 846, sHideexi@ddicgntiai sy tiranadelr$é ghi tectibe 10

t her mopl astic synthetic fibers, hydrophilic fiber such as rayon fiber and

t her eby pr onbwasrelispre SecaBonfs Wrbme enfG7 ¢xtends tiedwgH & «fid Bel pr esent

i nvention on the second aspect thereof will be nore fully understood from

the descri ptife@Xareatdikbyuldanibiharhasistofe PROLS thesiad tokraofesh sheet
as a mearlng article Incorporated with the urine receive
facing the weargr s garment. The slit 561 is formed on the side
of the front waist region 521. The sensor's front end 546 extending
10 out through the slit 561 is provided with a clip 548 via which
thesignalframthenmisturedetectingsensors541jjstransmitted
to the control unit 500C.
More specifically, the moisture detecting sensors 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 occurrence of
urination on the basis of this.turned—on state.
[0074]
As a material for the spacer 542, a mesh sheet having high
20  air- and liquid-permeability and serves to keep the filter 543
and the moisture detecting sensors 541 spaced from each other

in the thickness direction. If the filter 543 in a wet condition

continues tobekeptincontactwiththemoisturedetectingsensors



[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 forned therein with a urine receiver
503 to which a suction punp 500P as a suction unit via suction tube 531.
The urine receiver 503 is electrically connected to the suction punp 500P
which - 42 - is adapted to be actuate®-by a control unit 500C when a

moi sture detecting structure 504 incorporated in the urine receiver 503
detects occurrence of urination. Upon actuation of the suction punp 500P,
the urine collected by the urine receiver 503 is sucked and then evacuated

out fromth hassis 502. | ig..12, the c si.s 502 is. i.ndicated by
i magi nary I?%@é.éT%Ggéfguma%eg%%%ugh §87 Y gg§d%§%hg§é%agl %gﬁ? Wai st
region 521, a rear wai St region 522 and a protcgfge i on, 523 extending

bet ween t hed& 18 FEGRP™ haAtT 88F "Rt THBGT oSt 82 E e 82 S " hhRT i Y fibse t hree
regions are cantinuous in the longitudinal direction Y. The chassis 502 is
formed of arFhergBti¢ YRt OCCEES t it PERECRhESSTsMEHP Ry OBe EF%asti ci zed
in the longitudinal direction Y and in the transverse direction X which is
ort hogonal tfdlithe H48rgitthgimrals teBe diefeet insnsensomarid lcitakeyt araeed
peripheries of a waist-opening 524 and | eg-openi ngs 525, the elasticity is
l ocal |y Mei ghtoered:ht @hiemprigvette putposk dthpratradding B02 nag fuhetear er' s
wai st and thighs, respectively.
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 549 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 is formed on the
side of the air 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 quickly as possible and thereby to change the air
permeable-resistant sheet 550 over a wide range thereof into
20 a dry condition. As a material for the air 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 is high in its



On the side of the chassis 502 facing the wearer's body, 20 the urine
recei ver 503 extends in the |longitudinal direction Y fromthe front wai st
region 521 to the rear wai st region 522 along a |longitudinal center |ine
A- A bisecting .a dinmension of the chassis 502 in the transverse direction
X. The urine receiver - 43 - 503 is kept in close 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 arises. [0070]
5Fig. 13 is a plan view of the urine receiver 503 as viewed fromits side
facing the wearer's body. It should be appreciated that the urine receiver

503 i shown, ag,partlall eut anay, and ! be chassl e, 502 118 nolq showg at all
for conveni ence of “éxplanation. Fig. 14113 “a'sectional vi'ew t'aken al ong
line XIV-XIV in Fig. 10 13 and Fi 15_is a sectional view.t n.along a
e Xvexv 1 ga 1 590 e R RE: LEOpatPT v SRt o RaP e M TS eFERen ¢o b
spaced one from another for convenience of explanation in Figs. 14 and 15,

these sheet ST 1R8r FaPSFOPSi METPEGEthERY BRgUsab is a pl an view of the
urine receiver of Fig. 13 as viewed fromthe side 15 facing the wearer' s

garnment. [007Aq76]

5 The urine receptacle 505 is flexible and may be formed,
for example, of a liguid-impervious soft elastic material such
asaéoftpolyethyleneorsiliconrubber.Fig.l?jj;aperspective
view of the urine receptacle 505 and Fig. 18 is a sectional view
taken along line XVIII-XVIII in Fig. 17. The urine receptacle

10 505 comprises a bottom 551, a peripheral wall 552 rising from
the bottom 551 toward the side of the wearer's body, and a flange
553extendingoutwardfrmnatopperipheraledgeoftheperipheral
wall 552. The flange 553 is put in contact with the air
permeable-resistant sheet 550 to form a space 554 within the

15  urine receptacle 505. The urine receptacle 505 is formed with
a suction unit 555 functioning to collect the wurine 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

20 longitudinal direction. On both sides of the suction unit 555,
a plurality of protuberances 556 extend upward from the bottom
551 toward the Qearer’s body. These protuberances 556 ser%e to

prevent the air permeable-resistant sheet 550 which should be



The urine receiver 503 conprises a topsheet. 532 adapted to cone in contact
with the wearer' s body, a noisture detecting 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
di scharged urine and a noisture absorbent structure 506 |ying on the side
of the urine receptacle 505 facing thed8wearer 's garnent to absorb - 44 -
noi sture vapor in the chassis 502. The topsheet 532 nmay be forned,

for exanple, of a |liquid-pervious fibrous nonwoven fabric. The topsheet 532
has a generally rectangul ar shape extending in the longitudinal 5 direction

Y and i ncl ude osite side edges.533 3.extending in the |ongitudinal
di rection Yg%%HPE O‘Fmﬁﬁg‘%g%ﬁg@%gga%Q%féésgr%&Féﬁﬁ%%ﬁdPHntHE“fF Asver se
direction X g0072£ The noi sture detecting structure 504 extends the front
wai st space 5%4. ‘

[0077]
Referring to Fig. 16, the suction unit 555 has one end 557
5 openingintotﬁeurinereceptacle505andtheotherend558opening
to the outside of the urine receptacle 505. The suction tube
531 is attached to the other end 558 of the suctipn unit 555
with a joint 559 and the suctiqn tube 531 is connected to the
suction pump 500P.
10 [0078]
Thesuctiontube531andtheSuctionpumpSOOPbothconnected
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 500P, 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 unitvSOOC so that
the control unit 5OOC detects occurrence of urination on the
basisof signalstransmitted fromthemoisturedetectingsensors
541 and thereupon transmits signals to the suction pump 500P.
20 In response to the signals from the control unit 500C, the Asuction
pump 500P is actuated. In this way, the suction pump 500P is
actuéted only when the urination occurs. |

[0079]



10 region 521 to the rear wai st region 522 of the chassis 502. The noisture
detecting structure 504 conprises a pair of noisture detecting sensors 541,
a spacer 542 lying on the side of .the noisture 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 and a cushion sheet 544 lying on the side of the

noi sture detecting sensors 541 facing 4%he wearer's garnent. Specifically,
the noi sture detecting sensors 541 is sandwi ched between the spacer 542 and
the cushion sheet 544 in the thickness direction and thereby protected from

any external shock. 20[0073] The nDisture detecting sensors 541 are
formed of a pair_of el.ectrod 545, 545 s fromeach other . in the
transverse direcftf ?ﬁ(%%ﬁdtPhgégseléét?Bﬁe §%§j§F' SPRBAE f or
exanpl e , 45 - by printing a thernnplastlc synthetlc f|In1such as a

pol yet hyl ene tERPRIEF O 645 SRR PR éhCoatingt rireridle TTheRe @ifee?t odes 545,
545 extend in parallel to each other in the |ongitudinal direction Y. The
moi sture detfectnig-ensersr 5432 Fespecthy 8lo)Shave 2PPERPCEE AvdUFERFS ends 546,
547 extending in the transverse direction X wherein the sensor ' s front
end 546 ext éfdscohpoisgh a mlistusspdryrines dheethethidivindren dihsos bént
structure 506 to the side thereof facing the wearer's garnent. The slit 561
is formed orfachegstite webrdes boant awdistid-egpbenvihiik shhet sSE¥soyisg front end
546 extending 10 out through the slit 561 is provided with a clip 548 via
whi ch the signahe fsiam thangoirst wE£r detseh inigh tSEMs abs s bdide iadsbraastn tted to
the control unit 5000. More specifically, the noisture detecting

sensors 541 rairert Hi Bed lgﬂn%ﬂe&%‘éﬂ%@et&o@hﬁﬁﬁé 6] seonneecti@8tefe t he
paired 15 el ectrodes 54 45 effectuated by the present of urine

therebet veen,andpthe gontfigh Ypit é@@&s@%t 8CIS 1 QLG TLNRCR LAt UELAALI On on

the basis of this turned-on state. As a material for the spacer 542,

Thater) P oeCmaIdYt B9 A tidkE pu%B, éﬁ&waﬂseﬁgmgbméfr duseryes to keep

10  (SAP) or silica gels wrapped with tissue paper or the like. As
a material for the m_oisture—pervioué sheet 562, for example,
a thermoplastic drawn film containing inorganic fillers may be
used. As theinorganic fillers, calciumcarbonate, bariumsulfate
or the like and, as the thermoplastic film, polyethylene 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
fieldmay be used. Moisture permeability of the moisture-pervious '
sheet 562 is preferably ina range of 83.3t0166.6 (g/m?/24 hours) .
If the moisture permeability ris 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 directli./ infiltrate . into the-

moisture-absorbentmaterial. Inthis case, there is apossibility



and the noisture detecting sensors 541 spaced fromeach other in the

t hi ckness direction. If the filter 543 in a wet condition continues to be
kept in contact with the nois ture detecting sensors - 46 - 541, the

- noi sture 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 548 and the noisture detecting sensors
541 are kept spaced 5 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 543 and noisture detecting sensors 541

from bei ng cont.i nuous! y_kept .ip. gontact with ch _other. 10[ 0075 A
di spersant s é@i @%@ aﬁ l%% é?gﬂpéF%ég%légr%sgg anOlgﬁ%E é%%ﬁrg)releltstacked
on the side of the_ cushion sheet 544 facin

€ g thgﬁyearen's %gr nt _and the
urine recept AtTE 8053 P YT HEd TR CREVET detBi™ (the % 198 neabi'e: F8si st ant
sheet facing the wearer's 15 garnent. The air perneabl e-resistant sheet 550
and the uring*t%eceptacl e 505 are joined together, for exanple, by
adhesi ves. The di spersant sheet 549 serves to disperse the discharged
uri ne as qui €k98Plas possible and thereby to change the air
per meabl e-resi stant sheet 550 over a w de range thereof into 20 a dry
condition? As a Metetizd HeomephélHiv wrer meablieed ebi stegnrdsheet wi4D, for
exanpl e, a nonwoven fabric containing hydrophilic fibers such as rayon
fibers may bersrsed20Thepacifipad ipableculesisitcant cshbetavdb aidsiameghrin its
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 to the mass per
1m? of the tested sheet to obtain the moisture permeability.
The moisture permeability was calculated by an equation
as follows:
15 Permeability (Pa) = mass (g) before measurement - mass (g)
24 hours after starting of measurement/m 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 1lying on the side of the
moisture-absorbent structure 506 facing the wearer's body. In

other words, the moisture-absorbent structure 506 extends in

the transverse direction X beyond the both ends of the moisture



- 47 - liquid-perneability but lowin its air-pernmeability and, as a
material for this sheet 550, for exanple, a nonwoven fabric nodified to
beconme hydrophilic may be used. [0076] 5The urine receptacle 505 is
flexible and may be forned, for exanple, of a liquid-inpervious soft

el astic material such as a soft polyethylene or silicon rubber. Fig. 17 is
a perspective view of the urine receptidcl e 505 and Fig. 18 is a sectional
view taken along line XVI1I-XVI1I in Fig. 17. The urine receptacle 10 505
conprises a bottom 551, a peripheral wall 552 rising fromthe bottom 551
toward the side of the wearer's body, and a flange 553 extending outward

rom top perlaheral edae.of, (he Rer Lphetal el 852 Theanse, 560 1 pu
within the 1b50tlf'|1r' Ier?c?s rOQfC?:Ré argcllestggeS de-|1-:heectljj_{1§gnsetguec%%et agl £ 50%51‘1% I)?r med wi th
barrier cuffs 507, 507 against body waste is formed on the side
of the moisture-pervious sheet 562 facing the wearer's body
5 constituting the moisture-absorbent structure 506.
[0082]
The barrier cuffs 507, 507 are attached to side edges 567,
567 of the moisture-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 topsheet 632 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 a contractible manner. Upon contraction
of the cuff el.astic 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 outward in the transverse direction
20 X. While the liquid-impervious barrier cuffs 507, 507 are
effective to prevent leakage of urine, it is possible to use,

for example, moisture-pervious. fibrous nonwoven fabric from the

viewpoint of permeability for moisture vapor.



a suction unit 555 functioning to collect the urine flowng 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 m ddl e zone of

the receptacle 505 in the 20 |ongitudinal direction. On both sides of the
suction unit 555, a plurality of protuberances 556 extend upward fromthe

bottom 551 toward the wearer's body. “Pdese protuberances 556 serve to
prevent the air permeabl e-resistant sheet 550 which should be - 48 -
in contact wwth the flange 553 from saggi ng down into the space 554.

Referring t
the urine r
the urine r
558 of the

" connected t

10

15

20

hel d
[0077]

o Fig. 16, the suction unit 555 has one end 557 5 opening into

ec

arorementione arrangement

q%%gﬁzcle 505 and the other end 558 opening to the outside of
eptacl e 505. The suction tube 531 is attached to the other end

suctign unit 555 mﬁlhd%ikgiggeSS and Ehe §yction tube 531 is

0 theNgﬁcTG%ﬁmﬁﬂﬁﬁ Bb

operates inresponse tooccurrence of urinationwill be described.
Upon occurrence of urination, the urine discharged infiltrates
into the topsheet 532. The barrier cuffs 507, 507 formed along
the side edges 533, 533 of the topsheet pre?ent the urine from
leaking outward in the transverse direction X.

The urine having infiltrated into the topsheet 532 quickly
come in contact with the moisture detecting sensors 541 through
the spacer 542 and the filter 543. When urine comes in contact
with the paired moisture detecting seﬁsors 541 so as to. connect
these sensors Qith each other, theselnoisfure detecting sensors
541 are turned on and transmit signals to the control unit 500C.
In résponse to this signal, the control unit 500C actuates the
suction pump 500P. Upon actuation of the suction pump 500P, the
space 554 of the urine receptacle 505 is subjected to a suction
effect via a suction unit 555.

[0084]

The urine having reached the moisture detecting sensor 541
infiltrates into the dispersant sheet 549‘through the cushion
sheet 544. The urine having dispersant sheet 549 over a wide
range simultaneously 'infilfrates . into . the air

permeable-resistant sheet 550 which covers the opening of the



10[ 0078] The suction tube 531 and the suction punp 500P both
connected to the other end 558 of the suction unit 555 define a noisture
suction device in the present invention. Upon actuation of the suction punp
500P, the urine collected in the urine receptacle 15 505 is sucked through
the suction tube 531. The suction punp 500? is electrically connected to
the control unit 5000 so that the contd@ol unit 5000 detects occurrence of
urination on the basis of signals transmtted fronthe noisture detecting
sensors 541 and thereupon transmts signals to the suction punp 500P. 20 In
response to the signals fromthe control unit 5000, the suction punp 500P

is actuated. In this wa t suction np_5007? .| ctuat ed_.onl en the
urination odﬁﬁ¥§{rTTﬁ?f§%le§%§-to, eflnﬁ&#@r???ﬁf Péiﬁﬁﬁg?lTAqgﬁ%1§%¥hthe

noi sture absorbent -structure 506 is forned on _the siqﬁ?of t he urine ‘
recept acl e 508 Fatihgs tHRI tedero ShgarEnt? SFAEC Yt 8UGbtdt BEHY
structure 506 conprises a noi sture-pervious sheet 562 Iying on the side 5
faci ng the wefiferndthpapenind i 4GPaeteferil bk 24 h@8E™583L¢1/S7¢56A t he si de
facing the wearer's garnment and noisture absorbent material 564 |ying

bet ween t hesthaenoSsheetsed6d thsesineThe myjadiup eP o Bent IFCERAFal 564
conpri ses a noi sture-absorbent core material such as fluff pulp,

super absadf bentthial yivesppar 65¢] @s A @6 SAR) the wilhpdmwelsiniidpetdedi t h

ti ssue paper or the like. As a material for the noisture-pervious sheet
562, for exaiwptes adr pbensaileasts s tthnawhekitl TB0consackedgntmohgaprcefil |l ers
may be used. As the inorganic fillers, calciumcarbonate, barium-sulfate or

the |ike andssasntihed het sophasticidtd the playet hyd eneshikes throaght he |ike
may be used. As both the inorganic fillers and the thernoplastic fil ns,

those wi del yrjisedod ol figd %?‘f@%_t@l@qmin‘éajecfe-g%hglér%bSbelrﬂﬁlﬁ?ﬂs_ whpj sture
pernmeabi lity of the noisture-pervious sheet 562 is preferablyin a range of

83.3 to 166.; eﬁig.{zlg%{;%%&%&)urrfbée LR OIS & R BaRkkig Y uk$nb Over than

83.3 (g/nk/2 ours), a significant noisture absorbing effect will not

be expresgsed and, if.the noisture Bl J i jihan 166.6
(g/ nR/ 24 outrs ?)eu }ljh%k Wi FVaC&f#éac B% {Tgr?il%:hterg aéhfn oaq?% |
nDisture-absa&%&qtn&terial.Inthis case, there is apossibility - 50 -

After the discharged ~urine has sucked and evacuated,
substantially entire quantity of uriné is evacuated from the
wearing article but there is a possibility thét a small quantity

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

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

garment is effective to absorb such moisture vapor.



that the urine infiltrating into the noisture-absorbent materi al

a tenperature within the wearing article to rise. [0080] 5Mbisture
perneability was nmeasured in accordance with JIS-Z-0208. Specifically,
circular pieces each having a dianmeter of 0.03mwere cut out fromthe
noi st ur e- pervi ous sheet as test pieces defining the boundary plane for
nmoi sture perneation. A therno-hygrostat -was set to a tenperature o
a humdity 10 of 60% Total mass (g) of npisture vapor had passed

this boundary plane during 24 hours was converted to the nass per

the tested sheet to obtain the noisture perneability. The no

wmwwwwmwﬁw@@w%mﬁgw&mﬁ%

=mass (g) before asurenent -nas

ter start

measur enent/ n .X 03 x 0. 03/% 0081] . The i S re- %bSOEben
Ran b B

structure Sd@lﬁé‘ﬂér‘?{ §%dgthe d

than that of the mpisture 20 detectlnq:structure 504 lying o thﬁ
the noi st ur e2l8bet b AP SSEPRE PY i estb &EFn@b?%e\%é?aé@réago@' The
words, the noisture-absorbent structure 506 extends in the transve
direction X beyénditarevhers eestof Sthe MeiSst @Pe the side of - the

5

10

15

20

moisture-absorbent material 564 and therefore moisture vapor
is reliably absorbed by the moisture-—absorbent material 564
without leaking out. Even if moisture vapor is generated within
the wearing article 501, such moisture vapor can be reliably
absorbedbythenmisturefabsorbentnmterial564.Inconsequence,
ﬁhere 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.
[0086]

The moisture absorbent structure 506 is dimensioned in the
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 %arious sheets of the urine
receiver 503.

Even if moisture vapor within the wearing article 501

may cause

f 40C and
t hr ough
In2 of
i.sture
ity (Pa)

t

“tive tPﬁ%své%%éealrec Fon X | arger

si de of
ot her
rse

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

thewearer,thenmisture—absorbentstructure506<uﬂ1éffectively



- 51 - detecting structure 504. In the sections extendi ng beyond the both
ends of the noisture detecting structure 504, a pair of barrier cuffs 507,
507 agai nst body waste is fornmed on the side of the noisture-pervious sheet
562 facing the wearer's body 5 constituting the noisture-absorbent :
structure 506. [0082] The barrier cuffs 507, 507 are attached to side
edges 567, 567 of. the npi sture-pervi ous sheet, respectively, and include
proxi mal edges 571, 571 joined.to the side edges 567, 567 of 10 the

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

t he topsheeta%ﬁﬁi?a%?HﬁHVﬁe'ﬁﬁﬁ?éra% bga§r%ﬁﬁ PPV Ed Wit f O8I asti ¢

el ements 573, 573 15 extending in the longitudinal direction Y and attached
thereto undef®R&FéitBReand in a contractible manner. Upon contraction of the
cuff elastic elenents 573, 573, the free edges 572, 572 are spaced upward
so as to stah®P®%H the topsheet 532 and thereby prevent urine from | eaking
outward in the transverse direction 20 X. Wiile the |iquid-inpervious
barrier cuffs 507hib@7ther seafdrdct aveiale pr avontidbeakidgetbe nadistareit is
possible to use, for exanple, noisture-pervious fibrous nonwoven fabric
fromthe ¥i edpoiattingfsepeomeadl Isetyifprfonpistantéonapdurine &20rdifg83]
Now t he manner in which the aforenentioned arrangenment operates in response
t o occurrenceo afheupr@adritomrmbbdink@tdeseridedsspon toceHes e tef, tdhi nation
the urine discharged infiltrates 5 into the topsheet 532. The barrier cuffs

507, 507 foraedabang thensi Aeiredgescb3dy se830641 he ALpshaateprayent the

urine fromleaking outward in the transverse direction X The urine

havi ng i nfil{&RlediHiNka Hdige SrOPsNeet rodde Adh kb Yene@aBs B 2CUAGL nYi th the
noi sture detecting sensors 541 t hrough
to the present embodiment, it is also possible to use widely
10  used means such as disposable diapers or diaper covers as the
chassis 502.
[0088]
Details of the present invention on a third 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.
[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

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



10 the spacer 542 and the filter 543. \Wien urine cones in contact with the
pai red noisture detecting sensors 541 so as to connect these sensors with
each other, these npoisture detecting sensors 541 are turned on and transmt
signals to the control unit 500C. In response to this signal, the contro
unit 5000 actuates the 15 suction punp 500P. Upon actuation of the suction
punp 500P, the space 554 of the urine Yeceptacle 505 is subjected to a
suction effect via a suction unit 555. [0084] The urine having reached the
noi sture detecting sensor 541 20 infiltrates into the dispersant sheet 549
t hrough the cushion sheet 544. The urine having di spersant sheet 549 over a

w de range sj . sLy. J:nfli it ot i - t ant
sheet 550 whi' bk “Lhverd: piod Beeriteaver {Peto g & RRATRA AR 8D2' 205 10
define the space 554 therein. Wen.th ace 5h4 is .subjected t he
suction effe‘%iabs;'/‘J 1€n§ﬂlgi3ﬁa5ﬁﬁ%l%ﬁgﬁignéf?hgh%ﬁgﬁfﬁbkf%?%%Vég%% with the

air perneabl e-resistant. sheet 550 wetted with uri .negative pressure is
generated 5 %ﬁ?%ﬁQ¥rﬂﬁ%£%%ﬁﬂﬂ§e§§a.t%ﬁhﬁs?%ﬁﬂﬂWEHWPﬁg%EW%ﬁggﬁﬁ@ﬁﬁ@t Afiltrated
in the air perneabl e-resistant sheet 550 is sucked into the space 554 and
the urine sutkBl 3FHBLEREYsPEEBEEBY Upst SPOk St hE GiRGIT B R WHEEFORIt ube 555
fromthe urine receptacle 505. In this way, imediately after occurrence of
urinatiorp tHeudtsehatlfednaeinreatedchan the golek|npcevdenat®d dsteco? t he
wearing article. [0085] After the discharged urine has sucked and
evacuat ed, sufsstrgnb¢abf yremtioa . dpantactyabfouef hbeissicévarpatedlPPom t he
wearing article but there is a possibility that a snmall quantity 15 of
urine m ght fie Lefde cédOrecexamyl ehe bnitdhecusine et aisvarcked3andPaheéncul arly
because the uriné receptacle 505 is |iquid-inpervious, thepossibilitythat a

smal | quant i dwsehdebdeunl g He: LRhEs0N6DL s 181 By f ag| nghet BEaywiar e02s body is
correspondi ngl.yhi gh. The urine left not suckedw || be vaporized 20 by the

wearer's bodys heat cand Wyl tnpenwaderthe interior of the wearing article.
However, the noisture-absorbent structure 506 fornmed on the side of the

urine regei veypoe93 facing the wearer's garnent is effective to absorb such
noi st ure vapor.

The chassis 602 comprises a front waist regionA621,'a rear
waist region 622 ahdeacrotch region 623 extending between these
frontandréarwaistregions621,622whereinthesethreeregions
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 direction 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,-thé urine receiver 603 can be visually .

recognized through the elastic mesh formed of elastic yarns.



-54- Specifically, noisture vapor passes through the

noi st ur e- pervi ous sheet 562 of the noisture-absorbent structure 506 and is
absor bed by the npisture-absorbent material 564. The |iquid-inpervious
sheet 563 lies on the side of the 5 noisture-absorbent material 564 and

t herefore noi sture vapor is reliably absorbed by the noisture-absorbent
“material 564 without |eaking out. Evem7i-f npi sture vapor is generated
within the wearing article 501, such npisture vapor can be reliably
absorbed by the npisture-absorbent material 564. |nconsequence, 10 there is
no possibility that a tenperature within the pants mght rise and the
wearer mght suffer fromany skin troubles or a disconfortable feeling due
to the undedi’%®8bie humidity. [0086] The npisture absorbent structure 506 is
di mensioned in the 15 transverse directi-on X to be |larger than that of the
moi st ure det ect i Age secatrer #0580k tendshisGor WrEnrsibnthg1rR6F3PUre vapor
can be absorbed by the section extendi ng outward beyond the periphery of

t he urine reuenvelne 533nanekttereforre hetabsor reng ¥adrdt ireaishotdd not be
di sturbed by various sheets of the urine 20 receiver 503. Even if

noi sture vaped sdly 8 ldigiveardaigcatidrcl end@tA| icreeaiseg adémposionl y uri ne
but also to the wearer's sweat of the wearer, the noisture-absorbent
structure 506 eanhtefffatisvelitecti&bx: mTlSOsdeiRRIrSA0H €5 kaperiratodder eby
restrict increase of tenperature. [0087] While the wearer's article is

provided w th the. RESHHE el retL64d NI SENSD s 1841l SRV Nehd Bhadletection of
urine according to the present enbodinent, it is possible to incorporate,

| naddition o Lhe,mi shur & AaLeEt 0 peensalodiincdy Seesndeliepling senor.

ti
Wil e the mesh pants are used as the chassis 502 according to the present
enbodi nent SO possible to use wdely

' tihte if%eg! 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 formedwitha linear
alignment check mark 606 extending in the longitudina.l direction
Y.
[0092]
15 Fig. 20 is a plan view showing the receiver 603 in its
devéloped 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 éO and Fig. 22 is a sectional view taken along line XXII-XXII
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



10 used means such as di sposabl e diapers or diaper covers as the chassis

502. [0088] Details of the present invention on a third aspect thereof
will be nore fully understood fromthe description exenplarily 15 on the
basis of pants formed of a nesh sheet as a wearing article incorporated
with the urine receiver. [0089] <First Enbodi nent> 4 Figs. 19

through 24 illustrate a first enbodi ms®t- of the 20 present invention on the
third aspect thereof. Fig. 19 is an overall diagram schematically
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 6002 as a
suction uni tVAAYa SEEEIIDADE LHREGTET Gt afr VARYERddioPe D %0?31@F od| &Rt rically
connected to the suctlon punmp 60 OP which is adapted to be actuated by a
control uni tW"BOBC' MEHENADI sture detecting 5 structure 604 incorporated in
the urine receiver 603 detects occurrence of urination. Upon actuation of

t he suction PWw$Hs16002, the urine collected by the urine receiver 603 is
sucked and then evacuated out fromthe chassis 602. In Fig. 19, the chassis
602 i s indicat edalppirreEdianalyrlcuAfs 607, 607 against body waste is formed

5 on the side of the topsheet 632 facing the weafer'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

10 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 632 toward the
wearer's body and provided with cuff elastic elements 673, 673
extending in the longitudinal direction Y and attached thereto

15 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 liquid-impervious barrier cuffs 607, 607 are

20 effective to prevent leakage of urine, it is possible to ﬁse,
for example, a moisture-pervious fibrous nonwoven fabric from
the viewpoint of permeability for moisture vapor.

[0094]



10[ 0090] 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 regions 621, 622 wherein these three regions are continuous in
the longitudinal direction Y. The chassis 602 15 is forned of an elastic
mesh sheet so that the chassis 602 may be el asticized in the |ongitudinal
direction Y and in the transverse dir&otion X which is orthogonal to the

| ongitudinal 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 receivyer 603 can be
visual |y recogni 3e&aRr 50§htthie BCaSereShieds £of met® CalPietyetns.  -57-
[ 0091] The receiver 603 extends in the |ongitudinal direction Y from

the front weleseckeed vrrGEEre§0twery baf AP SICh RIEH 692 CANd 1 BRbHE a

| ongi tudinal center line A-A bisecting a dinension in the transverse

di recti on Xanfhehe gueyveramBOBuisnkeprepmelen$85 chritracPnviltch sitHe ofearer' s
" body under elastic force of the chassis 602 so that the receiver can be

i ndependent |theexclangedent ¢thirichec fuceshe 60 ¢ .£aTheg teeeicrgerr 6O08aikmettudes t he
topsheet 632 Iying on the 10 side facing the wearer's body and the

backsheets 6364 aghpiged he weasiers aigatdmpt whetei n t he backsheet 636 is
formed with a linear alignment check mark 606 extending in the |ongitudinal

direction Y. [Oo@ﬂénééﬁﬁd}ed%erﬁiﬁ?E&ﬁﬁbﬂﬁk@Wo%@&ﬂhﬁ@stH@fE@@@hyegt603 in
its devel oped state and as viewed fromthe side of the wearer's body.
region 621 to the rear waist region 622 of the chassis 502. The
moisture detecting structure 604 comprises a pair of moisture
detecting sensors 641, a spacer 642 lying on the side of fhe
10 moisture detecting sensors 641 facing the wearer'sbody, a filter
643 lying on the side of the spacer 642 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. Specificaliy, the
moisture 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, 645areobtained, forexample,
by printing a thermoplastic synthetic film such as apolyethylene

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 XXII-XXI'l in Fig. 20. In Figs. 21 and 22, the respective
sheets are shown as being spaced one from anot her for conveni ence of

expl anation but these sheets are nornmdlll-y joined together. Fig. 23 is a
plan -58" view showi ng the receiver 603 as viewed fromthe side of the
wearer's garnment. [0093] 11 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 6Q7, 607 respectively include proximl .edges 671, 671 ’
lying on outer?® ?d%§ﬁ§§r9ﬁ%%ﬁﬁg?ﬁgFﬁ85¥¥%2§&eF%%£H¥?8g?¥6%“%’%ﬁan ree edges
672, 672 lying on_the inner sides as viewed in the transverse direction X
The proxi mal2Edgeadr 6es 648 Sh’eRAtATIGGE War S FPREVEFSHVEFSE B rection X
beyond the topsheet 632 and joined to the backsheet 636. The free edges

672, 672 ar & abdaptiEdthe wassparédoupwatd 4o ettt thpstdet 3% féhard the
wearer's body and provided with cuff elastic elenents 673, 673 extending in
t he | ongi t udiqrateddinrtéetbiachsNeatngs @itd blechetla Hegrsod facing the wearer's

5 ~'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.

10 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 wurine
therebetween and the control unit 600C détects occurrence of
urination on the basis of this turned-on state.

15 [0096]

As a material for the spacer 642, a mesh sheet having high
air- and liquid-permeability and serves to keep the filter 643
and the moisture detecting sensors 641 spaced from each other
in the thickness direction. If the filter 643 in a wet condition

20 continuestobekeptincontactwiththemoisturedetectingsensors
641, the moisture detecting sensors 641 will be maintained in
the turned-on stéte and may malfunction to detect urination even

though no urination occurs. To prevent such malfunction, the



15 under tension and in a contractible manner. Upon contraction of the cuff
el astic elenments 673, 673, the free edges 672, 672 are spaced upward so as
to stand on the topsheet 632 and thereby prevent urine fromleaking outward
in the transverse direction X. Wile 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 dli-brous 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 Iyin% on the side of the noisture detecting structure 604
facing the widdier 643angaheanl ssuapdeagaptasts e Fecki varakeRhaPges ur i ne.
- The noi sture detecting structure 604 extends the front wai st region 621 to
the rear waifSnresgihortie22 Bsir threpwiness &f BOVerThagmicstid e detéetri ng
structure 604 conprises a pair of noisture detecting sensors 641, a spacer
642 |yi ng omsehefstlde sphcthelsl@anmbisilamd ydef éetliivg sénsortgi64bafeci ng t he
wearer's body, a filter 643 lying on the side of the spacer 642 facing the
wear er' s bodyanadtFetaushy pReshreethddd £l yiarg 60B anbencsistterefdetteet g st ur e
detecting sensors 641 facing the wearer's garnent. Specifically, the
noi st ur e gletLGlkbRY SENSeES R4hgi Sorsandvishedepet eednthet spateeadd 642 and
t he cushion sheet 644 in the tﬁickness direction and thereby protected from
any external,gheck. [0095] The noi sture detecting sensors 641 are
formed of a pair of electrodes 645, 645 spaced from each other in the
transverse 20Qy 'gection X and these el ectrodes 645, 645 are obtained, for
exanple, by printing a thernoplastic synthetic film such as a pol yethyl ene
filmwth conduckiyg coatlng IR ofd Al o 1189 R hEC{DG2S:085n: GfReEXT eNd 1N

paral l el to each StHREF T H ongi t'udi na rec
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 pefmeable—resistant sheet facing the wearer's
garment. The air permeable-resistant sheet 650 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 thereof into
a dry condition. As a material for the air permeable-resistant
sheét649,forexample,anonwovenfabriccontaininghydrophilic
fibers such as rayon fibers may be used.
20 The air permeable-resistant sheet 650 is high in its
liquid-permeability but low in its air permeability and, as a
mate?ial for this sheet 650, for example, a.nonwoven 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 fornmed in the backsheet
636 to the side thereof facing the wearer's 5 garnent. 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 6352i-s provided with a clip 648 via
whi ch the signal fromthe noisture detecting sensors 641 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 effectuated by the present of urine therebetwen and
the control WWPf1600C detects occurrence of urination on the basis of this
turned-on state. 15[0096] As a material for the spacer 642, a nmesh sheet
havi ng hi gh ai r- Tehdaipguitkeseerbanils ty arkiddevesdttpk&sptrrectilter 643
and the noisture detecting sensors 641 spaced fromeach other in the
t hi ckness difroecesamplel font Ael fduitletmBAI 1Phs & okt © eotidict PR 2@ Lconth nues to
be kept in contact w ththenoisture detecting sensors 641, the npisture
det ecti ng senssr pdllyanhlylete onmintadmedbber £ Aegt dineda perspacelivhnd may
mal function to detect- urination even though no urination occurs. To prevent
such nal fiunctile@n pft BBe 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 outward 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
15 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 from the bottom
651 toward the wearer's body. These protuberances 656 serve to
prevent the air permeable—resistant sheet 650 which should be
20 held in contact with the flange 653 from sagging down into the
space 654.
[0099]

The suction unit 655 has one 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 being
continuously kept in contact with each other. [0097] A di spersant
sheet 649 and an air perneabl e-resist@dt- 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 jojned together éor exanmpl e, . by dhﬁsiv s. The
di sper sant §ﬁ§€?t®2§3§8PV%§iFBedFEgéﬁ§§lFﬁ cﬁﬁE&ﬂ%ﬁﬁéEhiénﬁfﬁ € s quickly
as possible and thereby to change the air perneabl e-resistant sheet 650
over a wi de fhEngEiRhErEBPtIH0 580 drirectrdiitiohPaL3d hatdridaefolt he air
perneabl e-resi stant sheet 649, for exanple, a nonwoven fabric containing
hydr ophi | i ¢ fhebetkersgof @B payde Fudieros wayt feSustd: 220THeE $i5° and
per neabl e-resi stant sheet 650 is high in its liquid-pernmeability but lowin
its air perngabishttiorandpead3la isatemedtefiotot thes ssltsaen 30 fodP Pexanpl e, -a
-nonwoven fabric nodified to become hydrophilic 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 liquid-impervious 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 directionY and a second segment
662 having a. dimension in the transverse direction X larger than
that of the first segment 661. The first segment 661 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 coating material.

[0101]



The urine receptacle 605 is flexible and may be forned, for exanple, by a
i quid-inpervious soft elastic material such as soft pol yethyl ene or
silicon rubber. Fig. 24 is a perspective 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 extendi ng outward from a t-@&d -peri pheral edge of the peripheral
wal | 652. The flange 653 is put in contact with the air 10 '

per meabl e-resi stant sheet 650 to forma space 654 within the urine -
receptacle 605. The urine receptacle 605 is forned with a suction unit 65
functioning to collect the urine flowing thereinto and, to evacuate this out
of the urine recBptacte 805 THe “?&Ef\!\’l: Bﬁe [3CESBLHA S TVIAPHETT YAl shape
and extends along 15 a generally transverse mddl e zone of the receptacle
605 in the |%§ﬁg9wﬂ5ﬁsmq~s€§ﬂqyﬁ}lrewub%@%ug}%oewltlﬁéesqfétc?bheﬁm t 655, .a
plurality of protuberances 656 extend upward fromthe bottom 651 toward the
wear er' s bodiponTreserpres abaraneeorneSe s epving diypthevere ifd larates

per neabl e-resi stant sheet 650 which should be 20 held in contact with the
fl ange 653 fimgm Saggopghatwh3? ntTbetrrspacer 854507 .0099] faheedsattion unit
655 has one end 657 opening into the urine - 63 - receptacle 605 and the

ot her end 65Seopiid Bggé® SBRE 500t die dforisheetirreenedert actineb60bom The
suction tube 631 is attached to the other end 658 of the suction unit 655
with a joi nt1829nanshitaedsuctirenttabeyH3L Usreefinacked to the suction punp
600P. 5[ 0100] The backsheet 636 lies on the side of the urine receiver 605

faci ng the wearegns (gahoBatind B8 backshaetn 836, draybendar ped quf ex1gxanpl e,
of a liquid-inpervious fibrous nonwoven fabric. On the side of the

backsheet 630%mfelr';ﬁi gsnﬁx@t weal gué 098t TR bet O 1L 8L d AUTENT BhECK, mark 606

is formed (See Figs. 19 an

the spacer 642 and the filter 643. When urine comes in contact
10 with the paired moisture detecting sensorsA64l s0 aé to connect
these sensors with each other, these moisture detecting sensors
641 are turned on and transmit signalé to the control unit 600C.
In response to this signal, the control unit 600C actuates the
suction pump 600P. Upon actuation of the suction pump 600P, the
15  space 654 of the urine receptacle 605 is subjected to a suction
effect via a suction unit 655.
[0102]
The urine having reached the moisture 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 simultaneously infiltrates into the air
permeablé—resistant sheet 650 which covers the opeﬁing of the

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



The alignment check mark 606 conprises a linear first segnent 661 extendi ng
in the longitudinal direction Y and a second segnent 662 having a di nension
in the transverse direction X larger than that of the first segnment 661.
The first segnment 661 is fornmed 15 so as to extend al ong and on the

| ongi tudi nal center line A-A and the second segnent 662 has a generally
elliptical shape partially overlappi ngbthe first segnent 661 and defined on
the side of the front wai st region 621 about a transverse center line B-B
bi secting a dinension of the receiver 603 in the 20 longitudinal direction
Y. Such alignnent check mark 606 may be forned, for exanple, by printing

. the backsheet 636 with ropriate ink or the_other coati material.
[0101] - e4Pace 654 lsr\lﬁsﬁfﬁ? eﬁla%g]?e isHC\tl\h?%ﬁgf%%t g?ot(riéen%%?l oned ar r angenent
operates in response to occurrence of urination wll %{e descri bed. Upon
occurrence GPOEANSAETOPRENRE I FAETHISERE G HhPEFTT AR 65 TPAt 8 ¢ He t opsheet
532. The barrier cuffs 507, 507 formed along 5 the side edges 533, 533 of

t he topsheetsheeevert veheedifiifl YHiger | @ IG9AGLIBUBKECAUFR thECPPAASSEr se.
direction X The urine having infiltrated into the topsheet 632

qui ckl y conerijthigdrteastacsi 6% -t e aroestlin etieveéns hgviensios L64atethr ough t he
spacer 642 and the filter 643. Wen urine comes in contact 10 with the

pai red ndi stinrhedet epéimgblensoristidt sheet$50a sconrkect ittivetlee seacOrs with
each other, these npisture detecting sensors 641 are turned on and transmt
signals to tdva gedtthel WwAht SR 1Mtd esponseet €64 Rissssdlgnalkhrodhegh cont r ol
unit 6000 actuates the suction punp 600P.- Upon actuation of the suction
punp 600P, the JR-1SRACEIRSE 0 rddentirite reeepta6l£6695 Thstisibyegted to a
suction effect via a suction unit 655.

immediatelyafteroccurrenceofurination,thedischarged urine
can be quickly evacuated out of the wearing article.
10 [0103]

In the aforementioned wearing article, the receiver 603,
eventually, the alignment check mark 606 formed on the receiver
603canbevisuallyreéognizedthroughthechassis602.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
wearingarticle6010nthéwearer'sbody;Occurrenceofurination
is detectedby 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.



[0102] "The urine having reached the noisture detecting sensor 641
infiltrates into the dispersant sheet 649 through the cushion 20 sheet 644.
The urine having di spersant sheet 649 over a wide range sinultaneously
infiltrates into the air perneabl e-resi stant sheet 650 which covers the
opening.of the urine receptacle 605 to define the space 654 therein. Wen
the - 65 - space 654 is subjected to@he suction effect by the suction
punp 600P and the opening is covered with the air perneable-resistant sheet.
650 wetted with urine, a negative pressure is generated within the space
654.. As a result, the urine having infiltrated 5 in the air
perneable-refii%znt sheet 650 is sucked into the space 654 and the urine
sucked into tH pace 654 is sucked through the suction tube 655 fromthe

urine receptacle 605. I'n this way, imediately after occuryence, of
urination, the difr&dRErgEGIURE e chh bEPHRTCKF W%V%&ﬁ&?%&ro ft o?lgﬂe wear i ng
article. 10[0103] In the aforenenti oned wearing article, the receiver

603, event uatl Fhettrarari grlvest 1 He@Rs b i 1606 RaF G BR2THE 5 BE&PYer 603
canbe visually recogni zedt hrough the chassis 602. Therefore, it is possible
for the carenjmbtsiondébcharaget erriide Wirephered kdegbredreidder €03 I3

di spl aced or not on the basis of the position of the alignnment check mark
606 in thHe cdlirsseasf, put tpanget e eweaodery 64bt icd%ea80 bdgeAowmpaiee' s body.
Qccurrence of urination is detected by the noisture detecting sensor 641
when urine cemBSwhdh €hat aet nsiddt facpaitlyoindhmselsetd riddesb&Abd 646 so as to
bridge 20 these paired el ectrodes 645, 645. In other words, the receiver

603 may be ali gnediwktivdResinterdmdiaice Posithioan Ot weensddenpaiy ed
el ectrodes 645, 645 to achieve the highest detection accuracy. - 66 -
[0104] it is impossible for a small quantity of urine to bridge the
paired electrodes 645, 645 and to be detected. In contrast, if
10 thé wearer's urine is discharged just Dbetween the paired
electrodes 645, 645, it will be easy even for a small'quantity
of urine to bridge the paired electrodes 645,‘645 and to tutn
them on so that such a small quantity of urine can be reliably
detected. Inthis 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 check mark 606 is formed along the -
longitudinalcenterlineA~A.Withsudharfangement,thehighest
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



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 paired el ectrodes 645,
645 are bridged by urine only when the urine sufficiently increases to flow
beyond one of the electrodes 645 to the other el ectrode 645. Consequently,
it is inpossible for a small quantity6df- 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 will be
easy even for a small quantity of urine to bri dge the paired el ectrodes
645, 645 and to turn them on so tha such antit of urine can be
reliably det%dtaed HA T?ﬁ‘?d\/\é?gmeflﬁe i 6ﬁe513atdg§8cﬁ ﬁﬁc%or YiR® assured.
15 According to the present enbodi nent, the el ectrodes 645, 645 are formed
on both si ded-igRet HAth GG TRrdicAAP YshbER] FRAEOAPAT B ke YA GRidHt check
mark 606 is forned along the longitudinal center line A-A Wth such

ar r angenent ,thetfechnghesgetuas chémd@t ebrieoneaeEiraly - das PeeresaPeEcby putting
the article 20 on the wearer's body so that the mark 606 may be aligned

wi th the wearegr bksaas bt hrcal heedioger p0105 sFhendilsegnerent 6 reckprask 606
conprises the first segnent - 67 - 661 and the second segnent 662 so that
t he receidverte03ingyr hejadhsgneite widhhet he weatherls regsirhrtalrongyi dine
particularly by using.the secondtarget as a guide . Mire specifically, the
care personnalceayr foaceo i rokmhare héagar sonréherseeogtosegnenigh62 and
press 5 the finger against the wearer's urethral region through the

receiver 603 105 &ORHIJIRENE MR BENSnAKIEENE 3k th@BLORkarab kgBthhgl second
segnent 662 of the mark 606 with the wearer's urethral region. The

al i gnment chg g f{?rﬂﬁe@ﬁ RS ecﬁzﬂﬁ&@@ba«q%ngwﬁmea%@e%t fRdes 645,

645 and assur to position the wearer urethral region in

alignment wlh Lhe BOBLddan duistasheliren, Lhe R Jad cebaehE odascds, 645,

The first sepgrren Fhe rar the Tongitudinal direction

Y and S it bletod t.erm ne ther th rece 603 di spl aced
or not over é'f flrrﬁﬁb%n 18 FHIPREt ES'WSFI R %O Is:égkﬁevee&ﬁgl Llelrol ng

t hat the urethr aI region is ener ally located al ong t he | ongi tudi nal center
line of the Rﬁé&?érejse%ﬁ’y‘lesfg 2 reXéanpl e, the first segnent nay be aligned
with the navel in the front waist region 621 and nmay be aligned with the
bott om cl eavage Fhet RErsteareananst S¢egrontiermarg f%eg/rxtends "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

‘ofthewearer’sbody/forexample,thefirstsegmentmaybealigned

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 theintermediateregionbetweentheélectrodes645,645generally

withthelongitudinalcenterlineofthewearer'sbodyandthereby
with the weérer's urethral region. |

[0106]



20 the internmedi ate regi onbetween the el ectrodes 645, 645 generally with
the l.ongitudinal center line 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 been put on the wearer ' s
body to determne the relative position between the |ongitudinal center
line A-A of the receiver 603 and the68arer' s body. Therefore, it is
possible to correct 5 the displacenent of the receiver 603, if it has been
determned. In this way, it is possible to avoid the problemthat the

noi sture detecting sensor 641 of the noisture detecting structure 604 m ght-
be out of alignnment with t al re

he rer's ureth i on .and discharged urine
coul d not be det éﬁﬁ’@&.pﬁe(y[lﬁff)% een des%f}Pee‘{’t he ?Sesr]‘%geaﬁﬁecrl gh(?s |
provided with the noisture detecting sensor 641 serving for detection of
uri ne accor diigct8eREepR BYRAR tRAHBET R tRod tq L IEEESPBIFRS 6 LPREET por at e,
in addition to the noisture detecting sensor 641, a feces detecting 15
senor. Wil eeasisinesRtpeait shatendisedingl caetehbissi X602 tAe E6FALKR  t 0 t he
present enbodinent, it is also possible to use widely used neans such as
di sposabl e diGpens tbe whHaapets bover Fhasefdre ,chhgsi BoBQ21le[10108kre0Wi | e t he
al i gnment check mark 606 is fornmed only on the receiver 603 according to
t he presdnt Enboipiertrent of $hpassichirer t603f drfm it hes meek GO ronneéthe chassi s
602 also. In this case, the chassis 602 nay be fornmed with the mark 606
extendi ng i nrd Higis way, it is possible to avoid the problem that the moisture
detectihg sensor 641 of the moisture detecting structure 604
might be out of alignment with the wearer's urethral region and
discharged urine could not be detected.
10 [0107]
While the wearer's article is provided with the moisture
detecting sensor 641 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 disposablé diapers or diaper covers as the
chassis 602.
[0108]
© 20 While the alignment check mark 606 is formed only on the
receiver 603 according to the present embodiment, it is possible

to 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



- 69 - longitudinal direction Y along the longitudinal center line of the
chassis 602 and thereby the position of the chassis 602 can be adjusted so
~that the mark on the chassis 602 may be aligned with the nmark on the
recei ver 603. Cenerally, the chassis 602 5 is scarcely displaced and the
recei ver 602 may be positioned in alignnment with the mark of the chassis
602 to assure that the receiver 603 i-$9ositioned on the center |ine of the
wearer's body. [0109] 10Wile the second segnent 662 of the mark 606 is’
positioned on the side of the front waist region 621 relatively to the
transverse center |line B-B according to the present enbodinent it is not

essential. For exa posg% o gent my be
approprlateﬂfngﬁﬁﬁggﬁid%bgﬁ:ﬁﬁa 399%?F88 ac ors 535 q‘ hey5|ze of
the wearing article or the receiver 603 or ender of %{ It should
be appreci at®§ heEtsichtdsardidesey ttpérﬁoﬁlgf ABtofeERe aﬁISlf‘o e“#dr med and,
in contrast, two or nore second segnents may be fornmed, if desired. [0110]
20 <Second Mehadiwerd>so that tig garbmr §ha dieggianda F‘E\gtki’ealallh@n%ld second
enbodi nent of the present invention. As will be seen in Fig. 25, the
chassi s 602 Wighf bhemserknon laecrotadiveregion Cersraw lvh £hej FRESE162607 n whi ch
- 70 - the receiver 603 is exposed. The wi ndow 626 allows the alignnent
checkmar b 606 fsorpmedloriitheaceicenderhs603cedvie 6i2snal| ye remcogapzed even if
the chassis 602 is made of material having no see-through properties.
in alignment with the mark of the chassis 602 to assure that
the receiver 603 is positioned on the center line of the wearer's
body.
[0109]
10 While the second segment 662 of the mark 606 is positioned
on the side of 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 662 may be appropriately changed depending on various
156 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.
[0110]
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



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 regi on 623
only by materials having see-through properties. For exanple, the chassis
602 may be forned of an opaque nonwoven 10 fabric rmade of thernoplastic
synthetic resin and a desired regi.on of this nonwoven fabric may be heated
under pressure to nmake it filnmy and sd@-t hrough. Alternatively, the chassis
602 may be forned of an opaque fil mmade of thernoplastic synthetic resin
containing inorganic fillers and a desired region of this film 15 may be
heat ed under pressure to snoboth such region, to reduce optical diffuse
reflection and thereb make the regi on see-thr h. . In this case, this
film may beT?QH?HﬁFgaXﬁ%géf%%ﬁp%ﬁ%ﬁ1ﬁ%%ﬁ%ﬁi%%@%ﬂaiiﬁhﬁEh?ga%%?%?%rce this
filmor to provide the outer surface with a fabric;lik? t ouch. , 20[ 0112]
Wiat ever t hehess@FkYOpECTHI S R Rt V6F AR RSB A 8 FSCParatTVe to the
wearer ' s urethral region can be checked and thereby it is assured .that
occurrence ¢enriinghs erpceds U2 Hetiage ed materyal having BB SECALHFPRE r ecei ver
conprising a | eakage-barrier receptacle having a bottomand a peri pheral
wal | and a trerepeidmg, a urine 5 evacuation duct extending through said
peri pheral wall an adapted to be connected with urine suction neans

pr epar ed 5sep@natel y of said receptacle, a plurality of |iquid-pervious
sheets stacked one on another to cover said top opening and a pair of

el ectrodes spacedtfirsonl €apbsoibes tanthextradinagsin €@e adi 4 ecbilerby n
parallel 10 to each other wherein, in response to electrical connection of

said pair ofpglechl adesnyhd sHbLner&RAtAIRedr 14k ane tof fd endtrsadid
plurality of |iquid-pervious sheets, said urine suction neans is actuated

to suck the lujing dlisehargedby- the MRAGETsddlkasald pegent ag epdhr ough

'said top openi'ng and to evacuate 15 said urine su into said receptacle

fromsaid r%&%&@;&' eaﬁehaﬁysq;(}é%ioé HEJ B @¥AGUALI0D, dYStquS abdwybine
recei ver being aracterized i n that™ ,

10 fabricmade of thermoplastic synthetic resin and a desired region
of this nonwo.ven fabric may be heated under pressure to make
it filmy and see-through. Alternatively, the chassis 602 may
be formed of an opaque filmmade of thermopl-astic synthetic resin
containing inorganic fillers and a desired region of this film

15 may be heated under pressure to smooth such region, to reduce
optical diffuse reflection and thereby to make the region
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, dispiacement of the receiver 603

relative tothewearer'surethral regioncanbe checkedandthereby

it is assured that occurrence of urination can be detected.



any one of said plurality of Iiquid-pervious sheets |lying outside said pair
of electrodes in a depth direction of said 20 receptacle is fornmed of a
nonwoven fabric containing thernoplastic synthetic fibers and has an outer
surface facing outward in said depth direction and an inner surface facing
inward in said depth direction wherein said outer surface is fornmed - 72 -
wi th undul ation conprising crests and troughs alternating in said one.
direction and each of said crests and troughs extends in a direction
intersecting with said one direction across said pair of electrodes. 5 2. A
~wearing article having a longitudinal direction and a transverse directi-on,
conprising a side facing the mear%{E§Ab9qq£§nd a side facing the wearer'
garnent, a chassis having a front Wwai St redgion, a rear wai st region and a
crotch regi on extending '

1. A urine receiver comprising:a leakage-barrier receptacle
having a pottom and a peripheral wall and a top opening, a urine
5 evacuationductextendingthroughsaidperipherai@allanadapted
to be connected with urine suction means prépared sepa:ately
of said receptacle, apluralityof liquid-pervious sheets stacked
one on another to cover said top opening and a pair of electrodes
spaced from each other and extending in one direction in parallel
10 to each other wherein, in response to electrical connection of
said pair of electrodes via ufine contained in one or more of
said plurality of liquid-pervious éheets, 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
outside said pair of electrodes in a depth direction of said
20 receptacle is formed of a nonwoven fabric containing
thermoplastic synthetic fibers and has an outer surface facing
'outwardinsaiddepthdirectionandaninneréurfacefacinginward

in said depth direction wherein said outer surface is formed



10 between said front and rear wai st regi-ons and a receiver adapted to
receive bodily fluids discharged onto said chassis wherein the bodily
fluids received by said receiver is suckedby a noisture sucking device out
of the wearing article, said wearing article being characterized in that:
15sai d receiver conprises a receptacle connected to said noisture suction
device to collect the bodily fluids received by said receiver and a

noi st ur e- absorbent structure lying on the side of said receptacle facing
the wearer's garnent; and sai dnoi sture-absorbentstructureconprisesa 20

noi st ur e- pervi ous sheet lying on the side of said receptacle facing said

wearer's body.,,,a | st.ure-i VI, QUS t i t i.d.side facing
t he mearer'gxﬁ%}Hgﬁ#ﬁgﬁﬁﬁacﬁﬁﬁéfﬁgg-%E%%%b%h?1%%F§E5a.fﬁégﬁﬁklgﬁe " bet ween
said -73- noisture-pervjous sheet and said |iquid-jnpervious sheet. 3. A
wear i ng arti%ﬁ%g‘WE@ﬁﬁéeﬁkf%hﬁp?ﬁﬁfﬁéﬂgﬁﬁ%gé?%ﬁ Séﬁﬁlgg??%%%ﬁgFgggﬁirection,
conprising a side facing .the wearer's body 5 and.a side facing the wearer's
garment, a cHagdiLeRaiPhdnEeFFtnaiSt ?%ﬁ o dér?‘é%ﬂror\/\%ﬁ:]é?s(‘?é@ﬁn and a
crotch region extending between said front and rear wai st regions and a
urine recei%éﬂlaﬂﬁﬁ?gﬁgﬁﬁdﬁéceive bodily fluids discharged onto said
chassis wherein the bodily fluids received by said urine receiver is 10
sucked byd a noi sture sucking device out of the-wearing article, said
wearing article being characterized in that: '

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

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

15 said receiver comprises a receptacle connected to said
moisture 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
on the said side . facing £he wéarer‘s garment and‘ a

moisture-absorbent material sandwiched between said



said receiver is fornmed with an al i'gnmént check mark‘ad'a:pt ed to be vi suél ly
recogni zed fromthe outside through said chassis. 15 20

-73.
moisture-pervious sheet and said liquid-impervious sheet.

3. A wearing article having a longitudinal direction and a

transversé direction, comprising a side facing the wearer's body

b and a side facing the we.arer’ s garment, a chassis having a front

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

between said front and rear waist regions and a urine re‘ceiver

adapted to receive bodily fluids discharged onto said chassis

wheréin the bodily fluids received by said urine receiver is

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

said receiver is formed with an alignment checkmark adapted

to be visually recognized from the outside through said chassis.

15

20



