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 segilent. [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.cuThec& ushbam shestanl 28:dtheir inenaepsard bi8owtiheispacer 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 arange of O to
100cc/ cn2/sec, nore preferably in a range of 0 to 50cc/cn2/sec in a wet
condition and in a range - 25 - of 2®8to 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 néﬁ@sm?%@ec%?ﬂeﬂ%aﬂeﬁmég%? 63?%%?%1?@&5&%?1 s 12%
after this sheet 124 has been left for 24 hours or longer in a roomat a

t enper at ur e 90 Z0 bRETRIE of 25095 SYOFOT4E] TSN SRt Ur @E}ﬁt?éh?y](% =
(rmass of sheet in wet condition - mass of sheet in a dry condition) / (nass
of sheet in amtytecdi bowded to thguatsthopn(aheqtohdy)preferably in such

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.



15The di spersant sheet 126 is forned of a |iquid-pervious 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 perneable-resistant. sheet 124 nay be
wet over an area 20 as wi de as possible. Once the air perneabl e-resistant
sheet 124 has been wetted, it is easy 290 generate a negative pressure
within the receptacle 112 and thereby suck urine into the receptacle 112.
Preferably, the dispersant sheet 126 is intermttently -26- bonded to the
air permeabl e-resi stant sheet 124 to prevent |iquid-pervious properties of
hese both sheet s (rombelng, i syrbed. (00491, 8lhe, cushion gheel 128 1o

flexibility and liquid-permeability such as a thermally bonded
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-contact 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



I i qui d- pervi ous sheet such as a thermally bonded nonwoven fabric having a
basis mass in a range of 20 to 30g/ n2 and capabl e of pi cki ngupuri ne

i nstantaneously at the initial stage of urination to prevent urine staying
in the dispersant sheet 126 and the 10 air perneabl e-resi stant sheet 124
fromflow ng back toward the urine sensor 118. The sheet-like material such
as the urine sensor 118, the spacer 13®Wand the filter 132 maybe previously
stacked on the cushion sheet 128 to utilize the cushion sheet 128 as a
carrier elenment serving for previously arrangi ng these 15 sheet-1ike

el ements at predeterm ned positions in the urine receiver 102 in the course

of producing, th rine receiver 102. Preferabl .he cushi.gn sheet 128 is
intermttentty t§8 élglf%&tr}?éf %rrseﬁ: rS8nt *&neet’ ill%ll?o lprarelgetn erteﬁégn

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

20[ 0049] and R i res K €6Fo1 18 A0 bt %%l’fa‘?fe&Paéiéﬁ%T g,B%bﬁrT)ri nting a
pair of electrodes each having a desired shape on a synthetic resin
filmith contRASSCy e UPHRTGndi P ettdiel e dXdBnSeR AT orfPEREr edfd-- 222 wi 11 be
described later. The urine sensor 118 may be |ocated at |east in a space
def i ned bet wesrkagkebafriegerlfbalsedornsi of arme fEfdermaRlaHi¢ IHEhskid- cont act
"sheet 134 of a plurality of |iquid-pervious sheets 124, 126, 128, 130, 132
and 134 and,rdésin5fihe dd kustmpaséte ersedi aemtistihe of ithéssBhorndl1B i s
sandw ched by the cushion sheet 128 and the spacer 130. The urine sensor
118 may be hondedehEabhéc adghirerpzifeetblP8iqil05@peThitospaserit®edi s f or ned
of a liquid-pervious nesh sheet. 10 In the urine receiver 102, a certain

quantity of iH tne pshaulidwle 41ef tride thee Skirmoyntiect esheps-vk34iand keep the
skin-contact sheet 134 in a wet condition even after suction of urine. If
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



such skin-contact sheet 134 still in a wet condition cones in direct or
indirect contact with the urine sensor 118 under a 15 body mass or
other factors, there is a possibility that the urine sensor m ght ‘ v
mal function. The spacer 130 is .neans serving to keep the urine sensor 118

and the filter

R and thereby to prevent such mal functdlon of the urine sensor 118.
spacer 130 is not 20 urine-absorbent but water-repellent and has

air-pernmeability,

t hi ckness unchagged even under _the_body

be formed ofdefe
of a soft synthetic resin such as ethylene-viqﬁl
cushi on sheen F28s prefafabl sxtiendsgeraranherotchdfet AredErRg- Pt e

.. Such - -
§h9 e ORET iPhgR e t iR e%”gé*ze w‘f%?ri#éﬁf %tf a%"fgg%e‘%

propertiesof these both sheets

10

15

20

140. When the lower ends 145b are soiled with feces, moisture
in feces permeates the cover sheet 142a, causing the electrodes
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
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
urine sensor 118 comprises a film sheet 260 formed of a synthetic

resin film, a pair of the urine detecting electrodes 218a, 218b

t he

132 to be spaced from each other in the thickness-direction

The

liquid-pernmeability and stiffness higher than those of

the air perneabl e-resistant sheet 124 so that the spacer 130 may keep its

130 may
o | mmade

acetate and bonded to the

ably

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
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,



5 130, 128 is not disturbed. [0051] The filter 132 serves to avoid a
situation In which solid contents of urine mght cling to the urine sensor
118 and, in consequence, the urine sensor 118 m ght be permanently left in
10 a turn-on state. The filter 132 nmaybe forned of a sheet material, nore
preferably of a nonwoven fabric having air-perneability and . .
liquid-pernmeability higher than those 32- the air perneabl e-resi stant sheet
124. The filter 132 nmay be intermttently bonded to the spacer 130 to
prevent the 15 |iquid-perneably properties of these both sheets 132, 130
from bei ng disturbed. [0052] The skin-contact sheet 134 has an upper
surface 134a and a | ower surface 134b erein the |lower s ac 34b is
kept in 20 titRtedonm Sethedt the Ci}bBe]mSUf?%ec‘:é‘ of ST HE P *j{;ar’ %%b Wth the
urine receiver 102 put on the wearer's body, the upper surface 134a faces
the wearer 'exXeafipaciouAverd fre® ARSI AREYIAhEPROP 2! SiASE hi s

state, is kept in contact with the wearer's skin. - 29 - '
of a central line I,-1; bisecting a width dimension of the urine

sensor 118, a loWer end section 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]



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

i nstantaneously at the initial stage of urination and it is preferred to
bond the skin-contact sheet 134 interrdttently to the filter 132 so that
“the liquid-perneable property of these both sheets 134, 132 nay be assured.
The skin-contact sheet 134 may be hydrophilic or water-repellent 10
depending on conditions. [0053] Paired right and left |eakage- barriers 136
~seen in Figs. 3 and 4 are capabl e of preventing urine m f.l o on the
skin-contact sheét91ipe ﬂﬂ@ntYHﬁéﬁéryﬁa&Fﬁ@ﬁgfﬁﬁoé éié Eﬁﬁﬁﬁm%h%S

si deways out of the urine receiver 102. t he | eakage-barriers 136, outer
si de edges 136alpying ceatsiaecthed @rfufneTheeééPv/éPe% o éspisdsd ¢ the

ski n-contact sheet 134 and i nner side edges 136d lying in the vicinity of

m ddl e sect i ove Bfrfiake wakh hke peeetaldyy [tGRape@undie dofried "Ie LelkEr8ke n- cont act
sheet 134 wherein the 20 inner side edges 136d are provided with elastic

el enent s136218a 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



such as rubber yarns (See Fig. 4) are attached thereto under tension in the
| ongi tudinal direction P. Wth the urine receiver 102 put on the wearer's
body, the elastic elenments 136b are curved -30- in the |ongitudinal
direction P as seen in Fig. 1 and thereupon and the inner side edges 136d
of the | eakage-barriers 135 are spaced upward fromthe skin-contact sheet
134. The .l eakage-barriers 136 are formdd of a soft thernoplastic synthetic
5 resin filmor a conposite sheet consisting of this filmand a nonwoven
fabric and are preferably l|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 sheets_ 138,
respectlvelyiWi@F@@SET“WV¥%°¥We5dFiﬁ@mfﬁéé?ﬁﬁﬁlﬁfﬁP?ﬁﬁa%ﬁaPﬁe ﬂ%ﬁ?er s
body, if defecation occurs and the skin-contact she%t 134 i s coyered with
feces, it w9l 1Bes it PRl heor et &l aiTpdedd Mie lPdP 4378 BRVHRIrecei ver
102 to detect urination and to start the suction of 15 urine., To solve this
probl em thet gidmREsredfel vier 2o 2Thes bpFrpptddrl sfitiRI FoFdeEancAs6FeRY4 as wil |

be apparent fromFigs. 3, 4 and
250 may be obtalned by printing the film sheet 260 with ink,

5 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

10 of 0.3 to 1lmm and a resistance value in the order of 2 to 10MCQ.
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

15 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]

20 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



5. In the feces sensor 144, thernoplastic synthetic resin filmsheets 142c,
142d are forned on respective upper surfaces with el ectrodes 142c, 142d and
covered with cover sheets 142a, 142b, 20 respectively. The cover sheet 142a
is liquid-pervious and allows 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 longitudinal directdion P in parallel to the urine - 31
- detecting el.ectrodes 218a, 218b and have | ower ends 145b as viewed in
Figs. 3 and 6 extend downward beyond the second end sheet 140. \Wen the

| oner ends 145b are soiled with feces, noisture in feces perneates the

cover sheet t he ectrodes 143 143b to be electrically
connect ed to*%ﬁ@ﬁto qg §nC%ﬁQﬁﬁﬁFg St © Echﬁﬁﬁ%S égg?fon1a
power source 1l6a (See Flg 1) i'ncl uded by the ring 116 and an al arm

devi ce (not &E¥Hwnds ilHeptiFPuRt tCHTS FéﬁéPJe%lgrﬁﬁéwglngﬂjF%§ﬁ6h§% to the
signals, the alarmdevice pronpts the care personnel to deal with feces 10
and to exchah@%c@¥%¥%w?h@ﬁﬁééePVéﬁnEGZ ﬁb@huﬂﬁ@‘#ﬁééﬁléﬁéi“¥G@5€iSFlg 6is

a plan view of the urine sensor 118 used in the enbodinment illustrated in
Figs. 3, 4 atiBab iy ésndatleeméoed dorbe in a normal state. In contrast,

5 if no current A is detected, it is determined that failures such
as burnout occur in the urine detecting electrodes 218a, 218b
and siénals p'rompting exchang‘e 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, tile urine flows

10 - into the non-coated regions 1769a, 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 théreby to dgtect occurrence

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



of the urine receiver 102 is indicated by imaginary line. The 15 urine
sensor 118 conprises a filmsheet 260 formed of a synthetic resin film a
pair of the urine detecting el ectrodes 218a, 218b fornmed on one surface of
the filmsheet 260 and the insulating coating 170 covering the nost part of
t hese el ectrodes 218a, 218b. The fil nsheet 260 has arectangul ar shapewhi chi s
relatively 20 long in the |ongitudinal3édirection P and fornmed in its middle
in the transverse direction Quith a generally rectangul ar opening 171
|argely cut out in the |longitudinal 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, Iate al sectlggs 2673, 267 a%é&eﬂghﬁﬂfQB%@M@Q91fE9Q1%§§EUpper end

section 266 0N o?ﬁ“& desed?mg cén ra Ine L sectlng a
di mensi on of, the urine sensor end s ctl 6§ﬂﬁp gndi ng

a _
downwar d frorf 8ERHREY PeéﬁﬂlB% Tﬁ%VT%H %ﬁwa%kF of 5% a, an a “1 ower end
section 268b extending fromthe | ower end section of the lateral section
267b. The | GHEP AREFSSECEI 9P 9B8a is connected with the |ower end section
268b via a connecting region-268c. In the upper end section 266 of the film
sheet 260, tH&68lectrodes 218a, 218b

5 While the non-coated regiﬁns 16%9a, 169b serving to expose
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



10 are exposed. In Fig. 6, a plurality of small circular regions in the

| ateral sections 267a, 267b and the | ower end sections 268a, 268b indicate
uncoat ed regions 169a, 169b fornmed 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 filmsheet 260 is forms&d-on its upper surface with, in
addition to the urine detecting el ectrode 218a, a resistive element 250 for
detection of burnout and the urine detecting 20 region 175a of the

el ectrode 218a is exposed in the uncoated region 169a. The resistive

el ement 250 i ntirely covere i t.h the inpsul ati.ng_coat.i.n 70. [ 0057]
“33. 475 £5 TREYRR AT P e Are Lhitor Sad MaAing The

i nsul ating coating peeled off. The film sheet 260 i fotped on gne surface-
Wi th the geréi&Pl L% HApe = Ur itRel H2t ect TH %W%%i#Béé“s OTHPEa°ExT endi ng
along the lateral section 267a and the |lower end 5 section 268a and the
inverted L-Steapedenipheldepertinigadivderpell 2 tBpresalendi ngYaIr6R§1¢ he

| ateral section 267b and the lower end section 268b. The circul ar regions
175a, 175b ofibeheset 8lete rld@&sbw 1Bas 21BB igredeseseant nfiteesuneeat ed
regions 169a, 169b shown in Fig. 6. The resistive elenment 250 for detection
of burnout XG irsyboriecbet veerit heededtyr odes24i8aeiR1BheseTHe begsi stéve

el ement 250 is electrically connected to the respective |ower end sections
173, 174 of theubhredelieicét hged eiceadese218a, TR4d 8hasddr éndi mgoakeng a

peri pheral edge of the opening 171. [0058] 15As the film sheet 260

preferred t asheadsadobnraUelh e A6aseNs08kikl8nd anpoinessersddd aohavi ng a
t hi ckness in a range of _
facing the urine sensor 108 wherein a longitudinal direction,
a transverse directioﬁ 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



50 to 100pmmay be used. The el ectrodes 218a, 218b may be obtai ned by
printing the filmsheet 260 with conductive ink or the other conductive
coating material in a desired shape. The conductive 20 ink or the
conductive coating material may contain carbon black of 3 to 7% by nass,
artificial graphite such as carbon graphite of 10 to 30% by mass and an
appropriate quantity of silver powder.38Each of the preferred el ectrodes
- 218a, 218b is designed to have -34- a width dinmension of 0.5 to 2nm and a
resi stance val ue of 150M2 or |ess and has the uncoated regions 169a or 169b
each having a dianeter of 1 to 2nm The burnout detecting resistance ‘

el emrent 250 be ogta'ne b rintin Lhecgiln%she%; Zgg‘wjgg Lhak, 5 for
t ' g
exanpl e, coﬁgg%ﬁpﬁﬁe é?%%%gﬁT%%£n8?d§r%%FH%% Vo massTand cartitrcral graphite
of 5to 10%by mass in a desirfd shagg. Thisﬁg§§i$ta ce glengnt %%0 has a
resi stance V1548 dBBEIREFEHTS LT GIHEr P GRS 67e% hitd uf | RECHEEELt i ng
el ectrodes 218a, 218b and the preferred resistance el ement 250 has a width
di nensi on 10PTofobh 3s4dss| ffn B A iPRsTEte4iEE Y™ ue in the order of 2 to
101" 152. If the kind of ink used to formthe resistance el enent 250 has
conductive pir@9$eities as high as the type of ink used formthe electrodes
218a, 218b has and the resistance el enent 250 is di nensioned to have a
sufficiertly |argethwtdtehutroneakesetimer pt Gt essnysteasyheed td8Paks|l ehgth of the
resi stance el enent 250 may be di nensioned as |ong as possible so as to
extend in thsinepghtadi BadetdilBecindopuP cal ong wicheepes ibpher alheedgénef t he
opening 171 and thereby to increase the resistance value thereof. [0059]
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



20In the case of the urine receiver 102 using the urine sensor 118 shown in
Fig. 6, the wiring 116 including the power source 116a normally carries
faint current A fromthe source 116a via the clip 120 to the el ectrodes
218a, 218b and the resistance - 35 - elenent 250 electrically connected to
t hese el ectrodes 218a, 218b. As long as an electric circuit 110 including
the wiring 116 caaries electric curre®-A the urine detecting el ectrodes
218a, 218b is determned to be in a nornmal state. In contrast, 5 if no
current Ais detected, it is determned that failures such as burnout occur
in the urine detecting el ectrodes 218a, 218b and signals pronpti ng exchange

(GJT ;[/mhgnug‘l Pg‘an ggéﬁ%sé%rgal Ean%%tgyﬁ tfor gg}:ehxeaggrgpf%nelrt lé’r?gSt'h Iizgfae';:g}lgg to Fig.

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



by an'imaginary line 176 is wetted with urine, the urine flows 10 into the
non- coat ed regi ons 169a, 169b and cones in contact with the urine detecting
regions 175a, 175b to put the el ectrode 218a extending along the |ateral
section 267a and the el ectrode 218b extending along the | ateral section
267b into the electrically connected state. Wien a resistance val ue between
the el ectrodes 15 218a, 2 18b becones4Dower than a resistance val ue of the
resi stance el enent 250, the electric current no nore flows through the

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

through urine becones hi ggr thgn tge lectric 20 current A flow ng t hr ough
t he reS|staﬁ§@e§I8ﬂ§ﬁl:§g L9he ef8 t??t ﬁ??cﬂ??“ifﬁréég%c 5 3uth change of
t gedggggtengdg{gpggh‘%gngggz lgogadg%eongfhe\e/lgl—éeaa %doglgr?gs Irggggg’givvea ggtggsd t h.er eby
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



of urination. In response to signals generated on the basis of -36- such
change, the punp is actuated to suck urine and the punp is stopped as the
resi stance val ue between the el ectrodes 218a, 218b increases again. [0060]
5Whi | e the non-coated regions 169a, 169b serving to expose the urine
detecting regions 175a, 175b are forned in the |ateral sections 267a, 267b
asymetrically about the center line “1-L1 in the urine sensor 118 shown
in Fig. 6, it is also possible to formthese non-coated regi ons 169a, 169b
symmetrically about 10 the center line 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-cpated regions 16 169b row y.spac one. fromanother. Wth
t he non-coaIégkﬁﬁﬁﬁﬁggggigﬁé?%%%56§5??gﬁ%bgh?%lfﬁ?%?%%ﬁ% Pfrgngﬁcf urine

i mredi ately after discharged quickly spreads 15 downward fraom above as
viewed in FiyY té%%*f@cﬁte‘ngacTﬁﬁ ABY t4iecai Fhepe%‘?@&b? a-,\ﬁéﬁs?‘é*iﬁl Eg? 124, the
urine receiver 102 is capable of quickly sucking such urine. Aternatively,
t he non- coat @Patéegions 1£69a21869p Hﬁydﬁét%ﬁﬁﬁﬁﬂgﬂo%ﬁ{356f@ﬁ?F§Fétﬁosition
in the |ateral sections 267a, 267b depending on the posture supposed 20 to
be taken by tHeanéarks twiesahs H2uekpend écapgerthoe Fgefﬁﬁodﬁﬁ rRéawearer’ s
body. [0061] Fig. 9 is a perspective view of a sheet 400 as an exanpl e

-37- 5 218b. With such an arrangement, the urine receiver 102 allows

these electrodes 218a, 218b to be electrically connected with
each other as quickly as possible. It should be appreciated that
the dispersant sheet 126 may be eliminated if the air
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 5'OOP as asuctionunitviasuction tube 531. Thé urine receiver

503 is electrically connected to the suction pump 500P which



of the skin-contact sheet 134 and Fig. 10 is ‘a sectional view taken al ong
line X-Xin Fig. 9. The sheet 400 is formed of a nonwoven fabric containing
hydr ophobi ¢ t hernopl astic synthetic fibers of 80 to 100% by mass and.

i qui d-absorbent fibers such 5 as rayon fibers of 20 to 0% by nass wherein
these fibers are fusion-bonded or interlaced together. The sheet 400 has an
outer surface 400a facing the wearer'st%kin 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 |ongitudi nal
direction P, the transverse direction Q and the thickness direction Raf the

urine receiver 10 spective The outer, surf 400a and .t he_i nner
Surface 4000 AT PEshRa R THa BT = SOP FaCe tht SDRS Tkt St SER.
respectively, in Fig. 4. 15[0062]. The outer surface 400a of, the eet 400
s undul at J45 ot A ORCE S DaL ABTO SR 1 RGuGhe 0> A% P GtTTTg5Tn ¢ he

| ongi tudinal direction P and the crests 401 and the troughs 402 ext endi ng
in the trans{fErséEsRTdctrpre ofivriparaPt ellPoREdtgaahor vdr CRTHEICEHO nner
surface 40b of the sheet 400 is flat and put inclose contact with the
filter 132. ruve THEetth0n ing cedédcier By fanneing hace iRy edesssugBedand t he
troughs 402 may extend across a pair of the electrodes 218a, 218b in the
urine sensorantil8handesiaietedges fr88-the chassis 502. In Fig. 12, the

chassis 502 is indicated by imaginary 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



403 opposedin the transverse direction Qraybe preferably | ocated inside the
respective | eakage-barriers 136 (See Fig. 4) provided on both sides of the
urine receiver 102. [0063] 5Wth the urine receiver 102 using the sheet 400
as the skin-contact sheet 134 and put on the wearer's body, the urine
di scharged toward the sheet 400 is apt to be collected in the troughs 402
and then to spread in the transverse-dBrection 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 suck
t he di scharged urine. The urine receiver 102 utilizing function of the
troughs 402 of the sheet 400 is advant ageous particul ar in that, even
when t he meé@érl?gqﬁﬁ‘f%é: 88 UTJERE tpdkh %gﬁfﬁFHErSFsgﬁégdggeﬁrﬁ%% spr eads
in 15 the transverse direction Q and the paired el ectrodes 218a, 218b can
be qui ckly EhRebtddelrHisitnert thoedsthe W4 At dettelPihg et ot 1754,
175b (See Fig. 6) in the el ectrodes 218a, 218b used in conbination with the
sheet 400 20@efaheet oWidngay rPe kerhamesd a5 HesdriedrabdVe are preferably
formed symmetrically about the center line 1,1-L1. The sheet 400 has a
basi s mass iMW0d0tange of 15 to 80g/n2 and conprises a plurality of
hydr ophobi ¢ t hernopl astic synthetic fibers 407 each having

5 Fig. 13 is a plan view of the urine receiver 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 absolrbent structure 506 lying on the side

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



-39- a fineness in arange of 1 to 8dtex and a fiber length in a range of
20 to 80m n wherein nost of the thernoplastic synthetic fibers 407 are
preferably oriented in the transverse direction Q Such sheet 400 can be
obt ai ned by heating and pressing a nonwoven 5 fabric such as a thermally
bonded nonwoven fabric between vertically paired nolds wherein the upper
mol d has the crests and the troughs artthe lower nold 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 :
t hermopl astic synthetic fibers in the transverse direction Q The sheet 40
may be previously treated.to_becone nn%%zhydrophilic in the troughs 402

than in the %?%§¥§e4B¥F3bﬁ8n%?%‘% &°nbverrent of the discharged urine from
the crests 401 to the troughs 402. |If desired, it_is also.possible to nake.
the sheet 400 so 'PRat*°B8"Fespacti Yt §fs SFFhe G?ESt%?%ﬂﬁigaréﬁp a
wat er-repell ent and respective bottons of the troughs 402 are hydrophilic.
[0065] Fig. 1494ig-Begvicwssimpions RPvEvgn A3 ickehpt atppﬁpe%%o‘ﬁ%éaﬁhe sheet
400 which is different fromthose shown in Figs. 9 20 and 10. The_sheet 400
shown in Fi g2 dehenasla rarienghlyr whiaber axtendigess bherlong tedenee area,
i.e., the inner surface 400b extends in parallel to the outer surface 400a,
and has c¥ esdsreandot roarghs ndlides4dPpcGrteesipenedges b3t he3tdxdsaddod, 402 of
the - 40 -
' in the longitudinal direction Y and front and rear ends 534,
535 extending in the transverse direction X.
[0072]
Themoisture detecting structure 504 extends the front waist
10 region 521 to the rear waist region 522 of the chassis 502. The
moisture detecting structure 504 comprises a 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 electrodes 545, 545 spaced from each other in the transverse

directionXandtheseelectrodes 545, 545 areobtained, forexample,



sheet shown in Figs. 9 and 10. The inner surface 400b are intermttently
bonded or heat-seal ed al ong respective bottons of the troughs 412 to the
filter 132 facing the inner surface 400b of the sheet 400. In this manner,
the sheet 400 is joined 5 to the filter 132 intermttently in the
transverse direction Q and the sheet 400 and the filter 132 are put.in

cl ose contact with each other in a regibon defined between each pair of the
adj acent 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 sheet 400 and the filter 132 and therefore the

urine receiver_ 102  havi a feature sh .in,Fig. 11 assures.a

ol 1 per moabii Ry GHey CHARP FHe T OF BEETd 0P T4 Ay L WO&EEr e shown
in Figs. 9 and 10, The sheet 400 exenplarily shown in Fiﬁ. 11 nag be

obt ai ned 15:%Vﬂb%hﬂhﬁdﬁFﬁﬁcélW%ﬁﬂé@%ﬁgWﬁB??%ﬂsuE%F%%eée? B9 Py°bonded
nonwoven fabric between each pair of heated nolds from above and bel ow.
These pai r e 4rotdenday Hﬁ&@él«eﬁ*éo greR pshendn frolgne tydsse ingsryon adapt ed
to be engaged one with another. [0066] 20The sheet exenplarily shown in

Fi gs. 10 and/-1Thgsuisédracietentynaserhersibii- comeadtivehectaves4rput al so
used so as to lie between the skin-contact sheet 134 and filter 132 in Fig.
4. \Wen the dridveratr dreisstit6e 947 eheeshiegt i40thd $reopparsbld tectibe - 41 -
fiber interstice in the filter 132, the filter 132 maybe repl aced by the
sheet 400. Inwaayeiraske deheosheekodO@nHi B extaidethheng ecdriadesl 218a,
218b in the depth direction R and the crests 401 and the troughs 402 extend

across t hesecgheatinadRmodb8are ab2dlnt Wi csueds@htakharga®Merebhe urine
receiver 102 allows these el ectrodes 218a, 218b to be electrically

connect ed W #£;@gCHhOLbere A3 Sliekky @3 POSSiER 6.5 Ebrmhouhd ke sappreci at ed
that the dispersant sheet 126 may be elimnated if the air

per meabl e-r .tsﬁéaﬂf]on%%qtst%éic?rggﬁ Al fiSa %éﬁgoardgif&mgie%a 5t4faeeé&%nhtﬂ§%mpl astic

synthetic fibers, hydrophili er such as rayon er and thereby
pr onot esldjl S %h%‘ug%f £HL '8 Egé)logg]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
iﬁ.the thickness direction. If the filter 543 in a wet condition

continues tobekeptincontactwiththemoisturedetectingsensors



Details of the present invention on the second aspect thereof wll be nore
fully understood fromthe description exenplarily 15 on the basis of pants
formed of a nmesh sheet as a wearing article Incorporated with the urine
receive [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 chassi4 502 is forned therein with a urine
recei ver 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 actuated by a control unit 500C

when a noi stur.e detecti structure 504 incorporated in the.uri,ne receiver
503 detects %ﬁcléugl?eeﬁn@ésg‘?reurdie 2rgiy. Sffﬁ%%rsacflga"’fl?lolnggfm?%ngaéﬂ%?i oh punp
500P, the urine collected by the urine receiver 503 js sucked and then
evacuat ed odt"ef Fomengn Shaks P Eey AL UREFon %0 APheCt HASEF S B02VFR

i-ndi cated by imaginary |ines. [0069] The chassis 502 conprises a
front wai st trh@gliggnn%zlf,mét%%ro%if%t TCe g B2 P ughdmal BHteR r effon 523

ext endi ng bet ween t hese
filter 543 and the moisture detecting sensors 541 are kept spaced

5 fromeachother.Forthepurposeof;meventingsuchnwlfunction,
use of the spacer is particularly effective since the spacer
can effectively prevent these filter 543 and moisture detecfing
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 gafment 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 fiberé may be used.

The air permeable-resistant sheet 550 is high in its



10 front and rear wai st regions 521, 522 wherein these three regions are
continuous in the longitudinal direction Y. The chassis 502 is fornmed of an
el astic nmesh sheet so that the chassis 502 may be el asticized in the
longitudinal direction Y and in the transverse direction X which is
orthogonal to the longitudinal 15 direction Y. Particularly along

peri pheries of a waist-opening 524 and-eg-openings 525, the elasticity is
locally heightened to inprove a fit of the chassis 502 to the wearer's
wai st and thighs, respectively. On the side of the chassis 502 facing the
wearer's body, 20 the urine receiver 503 extends in the |ongitudinal

direction ¥ fromihe 100t waiist (gin;p2L 0 Lhg.18ak el sl reolon 522

d- .
al ong a Iongl%%ﬁing HEénter fime i Secting nmension of the chassis
502 in the tr ns%§53ﬁ directign g(Séﬁhe urine receiver 1ﬂﬁ§l-a§03cis kept
in close comfact it hot He e P8Rt @ Wody ClnTsF ™t e 8f FRRY 0 dPR&EFcity of
the chassis 502 so that only the urine receiver 503 may be exchanged as the
need arises.™PFEOF BFiRGCoTs Medrephi &k ViegWPsf U39 uri ne recei ver 503 as
~viewed fromits side . facing the wearer's body. It should be appreciated
t-hat the uri A&@7%dcei ver 503 is shown as partially cutaway and the chassis
502 is not shown at all for convenience of explanation. Fig. 14 is a
secti onalbvi ew t §kenudinengetémenclieVo0@ \Lsi Alpkghle Gni3mandesrifprmes,is a
sectional view taken along a line XV-XV in Fig. 13. Wile the respective
sheets are ifduskembled ¢0 abeigpacedpene dusoswdneliherid ortevimlesiiehce of
explanation in Figs. 14 and 15, these sheets are normally joined together.
Fig. 16 is aaphanrvipewefhitikecwridieiceseunesr oFidi 97 133 @scageemedef rom t he
si de

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 f£lange
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 wearer's body. These protuberances 556 serve to

prevent the air permeable-resistant sheet 550 which should be



15 facing the wearer' s garnent. [0071] The urine receiver 503 conprises a
topsheet. 532 adapted to cone in contact with the wearer' s body, a

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

I'i qui d- pervious fibrous nonwoven fabric. The topsheet 532 has. a generally

rectangul ar h% e _ex d% Ln th qugh}%d na 5 dlre%tlonlﬁxgqg i ncl udes
opposi te si d& (8 85‘%%@ é%f e&?%ﬁﬁ?ﬂ% 7t %Elroﬁaﬁ%dﬁlﬁap di rfectfon Y and
front and rear ends 534, 535 extending in the transverse direction X
space 554.
[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

actuated only when the urination occurs.

[0079]



[0072] The nvisture detecting structure 504 extends the front waist 10
region 521 to the rear waist region 522 of the chassis 502. The nvisture
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 cushi on shet- 544 |ying on the side of the

noi sture detecting sensors 541 facing the wearer's garnment. Specifically,
the noi sture detecting sensors 541 is sandw ched between the spacer 542 and
t he cushion sheet 544 in the thickness direction and thereby protected from
any external shogck, 20[0073] .. he noj sture detecting sensors, 541 are
formed of a pairﬁﬁfeﬁﬁiggt}8d£§g%45}153§dsL§CeEP?rTﬁﬁ%&%fﬁ @%ﬁSFb?%tthe
transverse directionX and these el ectrodes 545, 545 are obtained, for
example , -SHABCLugy 58Pi it foies PR Roptiss P Ehey W FECERtafisuct® as a

pol yethylene filmw th a conductive coating material. These el ectrodes 545,
545 extend ifRcpagatierepeeachiaBiandr The fivéstefryicbaarhent ditreeErHM Y. The
noi sture detecting sensors 541 respectively have front 5 and rear ends 546,
547 ext endi @6 nomprel sesansvesserelineagytipon skealie?®l Avihe gerdersidsg front
end 546 extends through a slit 561 forned in the noisture absorbent

struct ur & 50Gctiogt fte: gedec1vebedf, fatimgid-Hepwearers shgat meEdt lyThe slit 561
is formed on the side of the front wai st region 521. The sensor's front end
546 extendi ng 1R Guldet tHAuUghtHhgeStd ' S56drmet tPaY mdedt Wk ¢ ibdoebept 548 vi a
whi ch the signal fromthe noisture detecting sensors 541 is transmtted to
the control et 80804 1ying betVRcd tSReEIhoGRLEYs 5605801 shurRidetesct i ng
sensors 541 are turned on 1n response to electrical connection of the

paired 15 el ggtrodes éé@riﬁﬂ%@ﬁf@&ﬁoéﬁs%‘! BY nbh6t PFESERL BEntll LS

{ .
therebepmeen anq the control unit 5000 detects occurrence of urination on
the basi S_ Ofmattlak§ai Lgu%ﬁdéé)r}lﬁkgtp%'lp[, OQLYpLgrabsorbent polymer particles

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



As a material for the spacer 542, a nmesh sheet having high 20 air- and
i quid-perneability and serves to keep the filter 543 and the noisture
detecting sensors 541 spaced from each other in the thickness direction. If
“the filter 543 in a wet condition continues to be kept in contact with the
noi s ture detecting sensors - 46 - 541, the noisture detecting sensors 541
will be maintained in the turned-on st&dte and may nmal function to detect
urination even though no urination occurs. To prevent such mal function, the
filter 543 and the noisture detecting sensors 541 are kept spaced 5 from
each other. For the purpose of preventing such nal function, use of the
spacer is particularly effecti since the spacer can.effectively, prevent
these 11t ores W Tefuidr e heiEelihy SEnEOREe AT S RSBt nuous! v
kept in contact with each other. 10%0075%. . A‘di§$ersant §g§§% 549 and
an air per meAbtEPedIEt SRS SRk ™EA T Ur & S AtR &G0t T HE IsT b Re cushion
sheet 544 facing the wearer's garnent and the urine receptacle 505 is
formed on the'¥i-de of the air pernmeabl e-resistant sheet facing the wearer's
15 garment. The air perneabl e-resistant sheet 550 and the urine receptacle
505 are joi né®&%get her, for exanple, by adhesives. The di spersant
sheet 549 serves to disperse the discharged urine as quickly as possible
and t hereby to changeuthereaimeapél imables- mespsteht isheetoBBOcoverth wi de
range thereof into 20 a dry condition. As a material for the air
per meabl e-r e3isiZan2 08 heptc Hdi®all or cexariplreyicacncawb\erihalbrdiameantai ni ng
hydrophilic fibers such as rayon fibers may be used.

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 moisﬁure—absorbent structure 506 extends in

the transverse direction X beyond the both ends of the moisture



The air perneabl e-resistant sheet. 550 is high inits - 47 -
liquid-perneability but lowin its air-perneability and, as a material for
this sheet 550, for exanple, a nonwoven fabric nodified to becone
hydrophilic may be used. [0076] 5The urine receptacle 505 is flexible and
may be fornmed, for exanple, of a liquid-inpervious soft elastic materi al
such as a soft polyethylene or silicomlrubber. Fig. 17 is a perspective
view of the urine receptacle 505 and Fig. 18 is a sectional view taken
along line XVI1I-XVIIl 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 MasLel, s Bodu., andyg, apge S5 ending oy Lo o
contact with the air .
both- ends of the moisture detectlng structure 504, a pair of
barrier cuffs 507, 507 against body waste is formed on the side
of the moisture-pervious sheet 562 facing the wearer's body
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 eiastic 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.



per neabl e-resi stant sheet 550 to forma space 554 within the 15 urine
receptacle 505. The urine receptacle 505 is formed with a suction unit 555
functioning to collect the urine flowing thereinto and to evacuate this out
of the urine receptacle 505. The suction unit 555 has a cylindrical shape
and extends along a generally transverse m ddl e zone of the receptacle 505
in the 20 longitudinal direction. On-®8th sides of the suction unit 555, a
plurality of protuberances 556 extend upward fromthe bottom 551 toward the
wearer's body. These protuberances 556 serve to prevent the air

per neabl e-resi stant sheet 550 which should bée - 48 - held in contact with
the fl ange ﬁ%%8550n1sagging down into the space 554. [0077]

Now the manner in which the aforementioned arrangement
operatesinresponsefooccurrenceofurinationwillbedescribed.
Upon occurrence of urination, the urine discharged infiltrates

5 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
10 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
15 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
20 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



Referring to Fig. 16, the suction unit 555 has one end 557 5 opening into
the urine receptacle 505 and the other end 558 opening to the outside of
the urine receptacle 505. The suction tube 531 is attached to the other end
558 of the suction unit 555 with a joint 559 and the suction tube 531 is
connected to the suction punp 500P. 10[ 0078] The suction tube 531 and
t he suction punp 500P both connected t&3 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 electricall ecgted to the nt r ol 000 SO t e control
unit 5000 detectss r%%e@& g?‘lg’@%o?o GEEARE i g‘ﬁ So%aci%ggg)amesreé svlshhe% Fﬂg
transmtted fromhe noisture detectin sensors i) and there %fon transmts
signal s to tTRESULtS b SPEADCBUOR® 26 5 tﬂ%’sﬁéng‘ét d t SgFéJn §'¥Pom t he
control unit 5000, the suction punp 500P is actuated. In this way, the
sucti on punp’&Eomd §h%§P%@dl%ﬁPVeW¢eW‘%mEh%F‘Fﬁé)telrﬁﬁa%%lﬁesﬂsf%?% - 49-
Referring to Figs. 14 and 15, the noisture absorbent structure 506 is
formed on t hehesitde5®fwetthed u\rutheurmﬁapﬁa%ﬂ@tgﬁls prrRiSvet he IRegreFes garnent.
The noi sture absorbent structure 506 conprises a noi sture-pervious sheet
562 |yi ng onvithensildesbadaatbhg Ashe raealer the badye fedinguin-ilvpecef ous sheet
563 lying on the side facing the wearer's garnent and noi sture absorbent
mat eri al 564id yhegibetweeibitthesei 4 v tsdreet 562y sbEked Tieo hbé sbace
absorbent material 564 conprises a noisture-absorbent core material such as

fluff pulp, supenabser bente pokyseripar thelects{HAR) saeked ldheaugel s
wrapped with tissue paper or the like. As a material for the

nDi st ur e- perpfi OUs.Sheetunbdss %QBm@ﬁ@m}IJﬁe @ deRerapplsast it QEMa?I | m
containing inorganic fillers may be used. As the inorganic fillers, calcium

car bonat e, ﬂ'#xﬂ#imaﬂijjs} Q‘fteerocrc%uqseh&ggf Pgnaiﬁ%nt he ctiermmplast 'u?clf'lél m

pol yet hyl ene or the e my e used. As both thé inorganic

fillers ﬁpd t he thergqg]ag%ag QE ”%utﬂﬂ?%%emkgfigyféﬁﬁlhﬂ t he rel evant

t echni cal” fi%t'd e dsed ure ernea e nDi st ure-pervious
sheet 562 |s é&ferablyln a range of 83.3 to 166. 6 (g/n2/24 hours) . If
t he noisture @J neablllty is lower than 83.3 (g/n2/24 hours), 20 a

significant noisture absorblng effect will not be exnaﬁfsed an if the
noi sture permeabfEFEy e HigH ﬁr?ﬁén‘¥6§66h€§/ﬁﬁf5ﬁpr1 5V ﬁa will

directly infiltrate into the noisture-absorbentnaterial.lnthis case, there
i s apossi bi |§4bptantially entire quantity of urine 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 quantity 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.



- 50 - -that the urine infiltrating into the noisture-absorbent materi al

cause a tenperature within the wearing article to rise.

[ 0080] 5Moi sture

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

noi sture per neat i on.

may

A t herno-hygrostatt-was set to a tenperature of 40C and

a humdity 10 of 60% Total mass (g) of npisture vapor had passed through
this boundary plane during 24 hours was converted to the nass per

the tested sheet to obtain the noisture perneability.

1n? of

The npi.sture

permeabl 11ty vasssal culated Dynansguatly ggﬁourggg%ggw fEppreatiLity (P

=mass (Q) before Basurenent -nes

ter start

oCeasur enent /,n. x 0.03 x [ 24 r ab or bent
structure 56%”ﬁ5§r%“eﬁﬁéPﬂsﬁﬁﬁ%5§F ﬁf%ﬁe%ﬁ%S%Lﬁ sverse nggé |§n X | ar ger
than that of the npisture 20 detectin

504 | id f
t he noi st ur %903t be AP SSFPRE Py ridesrs %&géggg%ql%%\%é?aéﬁ%éggo%ﬁtﬁey =0 _

10

15

20

llqu1d~1mperv1ous sheet 563 lies on the side of the
moisture-absorbent ﬁaterial 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

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

thewearer,thenmisture—absorbentstructure506<uﬂ1éffectively



ot her words, the noisture-absorbent structure 506 extends in the transverse
direction X beyond the both ends of the noisture - 51 - detecting
structure 504. In the sections extending beyond the both ends of the

noi sture detecting structure 504, a pair of barrier cuffs 507, 507 agai nst
body waste is fornmed on the side of the noisture-pervious sheet 562 facing
the wearer's body. 5 constituting the n#fsture-absorbent structure 506.

[ 0082] - The barrier cuffs.507, 507 are attached to side edges 567, 567
of the noi sture-pervious sheet, respectively, and include proximl edges
571, 571 joined to the side edges 567, 567 of 10 the noi sture-pervious
sheet 562 and free edqss 572, 572 lying, inside of the proximl edges 571,
571 in the t?PaHsVerS® *VECHFSWrxiﬁﬁg ﬂB?r? i néd ot elﬂ%f%?%ﬁe9gervious
sheet 562. These free edges 572, 572 lie on the side.of the topsheet 632
faci ng the wWeHSF2$Ubddy and provided with cuff elastic el enents 573, 573
15 extending in the longitudinal direction Y and attached thereto under
tension and {8 Icontracti bl e manner. Upon contraction of the cuff elastic
el ements 573, 573, the free edges 572, 572 are spaced upward so as to stand
on the topsheet %32laridvet Hexedyy spretiene Usinrevidemyidaking rouvtskard in t he
transverse direction 20 X. Wiile the liquid-inpervious barrier cuffs 507,
507 are €ffed¢tianting pmeventsl eakaygey dbruddtreetibh ofs upodssidi@ndingse, for
exanpl e, noi sture-pervious fibrous nonwoven fabric fromthe vi ewpoi nt of
per meabi | i t ytd athenpisddite evBpdiment; 52 is [B883ple to inblowpdhwerayanner in

whi ch the aforenenti oned arrangenent operates in response to occurrence of
urination ilhqdieideserihedsiddReB RECUEIeNEendr Bli Natiers dhiedihge

di scharged infiltrates
senor. While the mesh pants are used as the chassis 502 according
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



5 into the topsheet 532. The barrier cuffs 507, 507 forned al ong the side
edges 533, 533 of the topsheet prevent the urine fromleaking outward in
the transverse direction X The urine having infiltrated into the

t opsheet 532 quickly come in contact with the noisture detecting sensors
541 through 10 the spacer 542 and the filter 543. Wen urine cones in
contact with the paired noisture deted@ng sensors 541 so as to connect

t hese sensors with each other, these noisture detecting sensors 541 are
turned on and transmt signals to the control unit 500C. In .response to
this signal, the control unit 5000 actuates the 15 suction punp 500P. Upon
actuation of : tJ.0 00R 554 i.ne ept acl e
505 is subjég%ggl?gﬁgkggégﬁgﬁ g égFE3$§§gggﬁgggoﬁq%ﬁ%gggé%%ﬁt8825] The
uri ne having reached the qﬁisturetdetqp%in&y§egﬁon154l go é{ggg Lpates into
the di spersatit *sheet B4 th/ bUgh “the" cUshi o 'shéét" 544, “Tre Ui ne” havi ng

di spersant sheet 549 over a w de range sinultaneously . infiltrates into the
air perneabl%9?%ﬁﬁt§98ﬁ}l%ﬁﬁﬂﬂ?cggétﬁﬁg%ﬁu%5V%ﬁ§mPﬁ®%3é@ﬁFhdsﬁﬁa?ﬁ%d - 53 -
urine receptacle 505 to define the space 554 therein. Wien the space 554 is
subj ect ed t o-% & &{iepFeh P&fF SRty FREE SOEEi BIF e MY 560Pe &fFeChétdpeni ng i s
covered with the air perneabl e-resistant sheet 550 wetted with urine, a
negati ve Pr essicsure genéreeePBtait Hi rheherspacecssger 0% dessabs, the
urine having infiltrated in the air perneabl e-resistant sheet 550 is sucked
into the spaseuss4nandf thenairione lpuckedurnton théhspaceisdbhuing 6§0Eked

t hrough the suction tube 555 fromthe urine receptacle 505. In this way,

i medi at el y @&fe erimGceolteetiea Wof thy bnhtd aaceihe dd 3dbangeddundiendd) can be
qui ckly evacuated out of the wearing article. [0085] After the

di scharged whidi@abas csdckesh and cByasuated, tsubsd.anbi alHeycienddirsecorantity of
urine is evacuated fromthe wearing article but there is a possibility that
a smal |l quantd tiwglss@fq %?iﬂﬁégﬂdgg§ bedeft, for exanple, in the urine
receiver 503. Particularly because the urine receptacle 505 is

quuid-iﬂperyk@@§, thepossibilitythat a small quantityofurine m ght be |eft
on its side facing the wearer's body is correspondi ngl yhigh. The urine |eft

not suckedw || b%h¥%9ééf§%02 comprises a front waist region 621, a rear

waist region 622 ahd a crotch region 623 extending between these
front and réar waist regions 621, 622 wherein these three regions
are continuous in the longitudinal direction Y. The chassis 602
15 is formed of an elastic mesh Sheet so that the chassis 602 may
be elasticized in the longitudinal direction Y and in the
transverse 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.



20 by the wearer's body heat and will pervade the interior of the wearing
article. However, the noisture-absorbent structure 506 forned on the side
of the urine receiver 503 facing the wearer's garment is effective to
absorb such noisture vapor. -54- Speci fically, noisture vapor passes
t hrough the noi sture-pervious sheet 562 of the noisture-absorbent structure
506 and i s absorbed by the npisture-alggoerbent naterial 564. The ‘ '
I'iquid-inpervious sheet 563 lies on the side of the 5 noisture-absorbent
mat erial 564 and therefore noisture vapor is reliably absorbed by the

noi st ur e- absorbent material 564 w thout |eaking out. Even if npisture vapor
is generated within the wearing article 501, such noisture vapor can be
reliably abddPB8éd by the noisture-absorbent nmaterial 564. |nconsequence, 10
there is no possibility that a tenperature within the pants mght rise and
the wearer m ght Tsaifreeeitenmiamxtskida i dbbl benwitudige s coe6ELable feel ing
due to the undesirable humdity. [0086] The noi sture absorbent structure
506 is di nersioontlk ifirohhewdistt ragsverteé do rigst irear Xvadistherebapye?22 han t hat
of the noisture detecting structure 504. Wth such di nensi oning, noisture
vapor can benabstsied Indgt bedsedt torteaxt endirrg loitewal dgbeyidmnedns hen peri phery
of the urine receiver 503 and therefore the absorbing function should not
be di st umsbed nbynhdarioisrshagt:scoiod Re el Ae-A@ -8 VE€kepO3n close Even if
noi sture vapor within the wearing article 501 i ncreases due not only urine

but al so to dhe weak ek the SWeaLr of hdPuNRAS &1 astliler JMiesdfUE R @R89E hent
structure 506 can effectively - 55°- absorb noisture vapor and thereby

restrict i NG%ass 'BIatt %Hpef@éelﬂfgr &5910%%] independently exchanged with
the fresh one.
The receiver 603 includes the topsheet 632 lying on the
10 side facing the wearer's body and the backsheet 636‘ facing the
wearer's garment wherein the backsheet 636 is 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-XXTII
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



Wiile the wearer's article is provided with the noisture 5 detecting sensor
541 serving for detection of urine according to the present enbodi nent, it
is possible to incorporate, in addition to the noisture detecting sensor
541, a feces detecting senor. Wiile the nesh pants are used as the chassis
502 according to the present enbodinent, it is also possible to use wdely
10 used neans such as di sposabl e di apeyss or di aper covers as the chassis
502. [0088] Details of the present invention on a third aspect thereof
will be nmore fully understood fromthe description exenplarily 15 on the
basis of pants forned of a mesh sheet as a wearing article |ncorporated
with the urine receiver. [0089] <First Enbodi ne

t hr ough 24 iVie¥s FPAYE% thPr KECE BB AP Mt ﬁFeYﬂ%j§@mpFE%éﬁVkiﬁ@eﬁg?on on the
third aspect thereof. Fig. 19 is an overall diagram schematically

il lustrating'adverweagds®gharticle 601 according to the present invention.

According to the present invention, a pants-type chassis 602 is fornmed -
56 - [0093]

Apair of barrier cuffs 607, 607 against body waste is formed
5 on the side of the topsheet 632 facing fhe 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]



therein with a urine receiver 603 to which a suction punp 6002 as a suction
unit via suction tube 631. The urine receiver 603 is electrically connected
to the suction punp 60 OP which is adapted to be actuated by a control unit
600C when a noi sture detecting 5 structure 604 incorporated in the urine
recei ver 603 detects occurrence of urination. Upon actuation of the suction
punp 6002, the urine collected by theb59rine receiver 603 is sucked and then
evacuated out fromthe chassis 602. In Fig. 19, the chassis 602 is

i ndi cated by imaginary |ines. 10[ 0090] The chassis 602 conprises a
front waist region 621, a rear waist region 622 and a crotch region 623

ext endi ng between these front and rear wai st regions 62%@ 622 wherein these
three regions arBeEsR ABUSCR T A Re PROFYIAS] ﬁé?' dP T ectiEn T S THES chassi s
602 15 is formed of an elastic nmesh sheet so that the chassis 602 may be

el asti ci zed dekeEhend drgictydr RAL sEiry Eed FoRe S EMRFTUTreRES PEARITRFS® di recti on
X which is orthogonal to the longitudinal direction Y. Particularly along
peri pheri es asfd shewdirsy-eopearrdnygrb2e randrtayg-c0pehi Hiys19%628, theheidpagticity is
“locally heightened 20 to inprove a fit of the chassis 602 to the wearer's
wai st and t Hilghsyistespeetéaelng structure B0t Hecchasbewe@®@2r's bermertne
recei.ver 603 can be visually recognized through the elastic nmesh fornmed of
el astic yar ns;id adbfred @09%¢ceive didtiadge@envete 603 extends in the :

| ongitudinal direction Y fromthe front waist region 621 to the rear wai st
region 622 and akrRagofsteRUd e 0dd seatakeldone xAeAdbitBeELbigwai gt Mensi on
in the transverse direction X. The receiver 603 is kept in close contact

Wit h; the V\eq_reggrilon%ﬂog(y wyader, el ast4 Qeé%rPQZQfoﬂ bge Clhasshs 902 8Qet h_at t he
recei ver can be 1 ndependently exchanged with the fresh one. The receiver

003 | nel Ldes,die, topalesl gg%tthwgfeOIaog%@Qigggea . BAek NG kResyeaLer’ s body

and t he backs eet | acin € wearer's garnent erein the backsheet 636
ot e idebeRried'SRhoRk: J0EENL Sheck BRSNS EREING! Be' B
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



15Fig. 20 is a plan view showing the receiver 603 in its devel oped state
and as viewed fromthe 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
conveni ence 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 |ine
XXI'T-XXI'l in Fig. 20. In Figs. 21 and &2, the respective sheets are shown
as bei ng spaced one from another for conveni ence of explanation but these
sheets are normally joined together. Fig. 23 is a plan -58' . view show ng
the receiver 603 as viewed fromthe side of the wearer's garnment. [0093] 11

air of barrier cuffs 607 i i
P Y. The moisture’dé%%Zt%%?ggggogg %1“@§§§ééé§v2 &rgg%e front

and rear ends 646, 647 extending in the transverse direction
X wherein the sensor's front end 646 extends through a slit 637
formed in the backsheet 636 to the side thereof facing the wearer's

5 ~'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



5 on the side of the topsheet 632 facing the wearer's body. The barrier
cuffs 607, 607 respectively include proxinml edges 671, 671 |ying 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 proxima
edges 671, 671 extend 10 outward in the transverse direction X beyond the
topsheet 632 and joined to the backshegt- 636. The free edges 672, 672 are
adapted to be spaced upward fromthe topsheet 632 toward the wearer's body
and provided with cuff elastic elenents 673, 673 extending in the
| ongi tudinal direction Y and attached thereto 15 under tension and in a
contracti bl e manner. Upon contraction of the cuff elastic el ements 673,
673, the frddlegyédd3ers thempigtars ggtedt ighesr e &k 26° EBhdPBReE he
- topsheet 632 and thereby prevent urine fromleaking outward in the
transverse dinoactachrottierWHdretteheutriaggi of PRpENHiags Usd drnett P8, 607, 607
are 20 effective to prevent |eakage of urine, it is possible to use, for
exanpl e, a noiesbiirerpepaceusis pbroisulroiwovéfedtahe eifcomitchererenpoi nt of
perneability for noisture vapor. [0094] - 59 - - Between the top- and
backsheets G632, e titbey pResént ehalet €€ ta1g 643 Ludiniet604 deerechggt 0o det ect
occurrence of urination and the tray-shaped urine receptacle 605 |ying on
the side pf 4hecrpi gliukreolaleli ctthtShlbcs Ly &epO4id achngct heitkearer ' S
garnent 5 and adapted to receive discharged urine. The noi sture
detecting styyeture 604 extends the front waist region 621 to the rear
wai st region 622 of the chassis 502. The noisture detecting structure 604
conpri ses avﬁﬁbg of noisture detecting sensors 641, a spacer. 642 |lying on
t he side of e 10 noi sture detecting sensors 641 facing the wearer's body,
afilter 643 IyIR i%§3%95n§&%%€%%§£§a§§§Egre?ﬁ§a£ﬂ§h£%i%@§n¥§ﬂéé£ s Dbody

and a cushi on shee ying on the si e noi sture detecting sensors

641 facing t wear er' arnent . . Speci fi cal | t he npi sture detecting
sensors 641 §ﬁﬁdﬁf8E%goBg§ﬁb8H§$ﬁg @E%EB?XTglégﬁe%n 4 ﬁ%n sheet
644 in the thickness direction and thereby Erotectgd,fron1any ext er nal
shock. [Bbogjearer’s gpr@eRbisdCute datRe tieTGPsensord 64 TaFBef Pt of a pair

of el ectrodes 645, 645 spaced fromeach other in the transverse
side of the air permeable-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 the;eby 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.



20 direction X and these el ectrodes 645, 645 are obtained, for exanple, by
printing a thernoplastic synthetic fi.lmsuch as a polyethylene filmwth
conductive coating nmaterial. These el ectrodes 645, 645 extend in parallel
to each other in the longitudinal direction - 60 - Y. The noisture
detecting sensors 641 respectively have front and rear ends 646, 647
extending in the transverse directioné6X-wherein the sensor's front end 646
extends through a slit 637 forned in the backsheet 636 to the side thereof
facing the wearer's 5 garnment. The slit 637 is fornmed on the side of the
front waist region 621. The sensor's front end 646 extending out through
the slit 637 is provided wwth a clip 648 via which the signal fromthe

noi sture det%%?ﬁﬁg sensors 641 is transmtted to the control unit 600C
10More specifically, the noisture detecting sensors 641 are _turned on in
response to el ectr CHILNEOFRTEITAERS of0 RE PEiidd cePBREITVUES 635045

ef fectuated by the present of urine therebetween and the control unit 600C
det ects occuoresrramde, Uni Aatioydoimrary 1busise £6f e bafts ct i rred-2dnsdtat e.

15[ 0096] As a material for the spacer 642, a nesh sheet having high air-
and |i qui d- per se@bpbliterhahenserwsditon kebpet h&ifi [2ers 648 ranecthes noi sture
detecting sensors 641 spaced from each other in the thickness direction. If
the filter 643w BfatMetugiordirteceopt0 ec@Obi nes toidke kepbtanleoflact

Wi t ht henoi sture detecting sensors 641, the noisture detecting sensors.641
wll be najrﬁdﬁpﬂgﬁké R 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 pe}ripheral 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 bothlsides 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



the turned-on state and may nal function to detect urination even though no
urination occurs. To prevent such mal function, the - 61 - filter 643 and
the noi sture detecting sensors 641 are kept spaced from each other. For the
pur pose of preventing such mal function, use of the spacer is particularly
effective since the spacer can effectively prevent these filter 643 and

noi sture detecting 5 sensors 641 fromédei ng conti nuously kept in contact

wi th each other. [0097] A di spersant sheet 649 and an air

per neabl e-resi stant sheet 650 are stacked on the side of the cushion sheet
644 facing the 10 wearer's garnent and the urine receptacle 605 is forned

on the side of the air Eerneable-resistag%ssheet f%fing tQﬁlﬁgare 'S
garment . The SsrPEperseaBI Y ERF SFART <Kelr® 686 aRd thE BriHe 80%%tacle 605
are joined together, for exanple, by adhesives. The dispersant sheet 649
serves to ditdperstng Fecapsttdr 88 THeuritia ofs taps GdlyLas® Pasdral E° and
thereby to change the air perneable-resistant sheet 650 over a w de range
t her eof intdhe difewendi @Gfnf the aueitcer PALt P vHE: ai §opek feadbRedr esi st ant
sheet 649, for exanple, a nonwoven fabric containing hydrophilic fibers
such as rayarhef shetisomuybbetiisdd. c@DEedi Lo perareablkéon exingt #80Psheet 650
is highinits liquid-pernmeability but lowin its air perneability and, as
a materia@ fprioohis sheet 650, for exanple, a nonwoven fabric nodified to
beconme hydrophilic may be used.
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]



- 62 - [0098] The urine receptacle 605 is flexible and may be forned,
for exanple, by a liquid-inpervious soft elastic material such as soft

pol yet hyl ene or silicon rubber. Fig. 24 is a perspective view of the urine
receptacle 605. The urine receptacle 605 conprises a bottom 651, a

peri pheral wall 652 rising fromthe bottom 651 toward the side of the
wearer's body, and a flange 653 extendidng outward froma top peripheral
edge of the peripheral wall 652. The flange 653 is put in contact with the
air 10 perneabl e-resi stant sheet 650 to forma space 654 within the urine
receptacle 605. The urine receptacle 605 is forned with a suction unit 655
functioning to collect the urine flowing thereinto and, to evacuate this out
of the urine 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 |BRGREBYLRAPSRANSEA U EAREROP husinpds B it héeddssrohedni 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
facing the weareins (gah8BaLind her backshaetn B36hrBypendr BB quickly
come in contact with the moisture detecting sensors 641 through
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

permeable-resistant sheet 650 which covers the opening of the

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



for exanple, of a liquid-inpervious fibrous nonwoven fabric. On the side of
t he backsheet 636 facing the wearer's garnent, 10 the alignment check mark
606 is formed (See Figs. 19 and 23). The alignnment check mark 606 conprises
a linear first segnent 661 extending in the longitudinal direction Y and a
second segnent . 662 having a dinension in the transverse direction X | arger
than that of the first segnment 661. Tié-first segnent 661 is formed 15 so
as to extend along and on the longitudinal center line A-A and the second
segnent 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, lin

B-B bisectin i ion of. the receiver
603 in the Z&2F8rigit Jcﬁi?ﬂ%ec&iese%q f s?f:tgffc%fg?(?cggeﬁgc ° 2 (gelccﬁ(onn%?rlg) 606 nmay
be formed, for exanple, by printing the backsheet 636 with a rggriate i nk
or the ot her%@8ang ereiinrglis foUTef withgfe alr perm FESHERHET in which
the aforenmenti oned arrangenent operates in response to occurrence of
urination wishieebebdoyettHbdi typonnse caregae évoPrgscHAR | bh SeRPRE2RT ne
discharged infiltrates into the topsheet 532. The barrier cuffs 507, 507
fornmed al ongiShihehsi decede®s 533 r&38 tof thcharivpshaeny pindddfiratete urine
fromleaking outward in the transverse direction X
5 in the air permeable-resistant sheet 650 is sucked into the space
654 and the urine sucked into the space 654 is sucked through
the suction tube 655 from the urine receptacle 605. In this way,
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 achieve the highest detection

accuracy.



The urine having infiltrated into the topsheet 632 quickly cone in contact
with the noisture detecting sensors 641 through the spacer 642 and the
filter 643. When urine cones in contact 10 with the paired noisture
detecting sensors 641 so as to connect these sensors with each other, these
noi sture detecting sensors 641 are turned on and transmt signals to the
control unit 6000. In response to thi$6signal, the control unit 6000
actuates the suction punp 600P. Upon actuation of the suction punp 600P,
the 15 space 654 of the urine receptacle 605 is subjected to a suction
effect via a suction unit 655. [0102] The urine having reached the
noi sture detﬁﬁbiﬁg sensor 641 infiltrates into the dispersant sheet 649

t hrough t he fil on 20 sheet 644. The urine havi ng di spersant sheet 649
over a wide range simultaneously infiltrates into the air .

per meabl e- r esi st AAtTENERIELEED Qi th IR he " Hskai ARt 6F tHE Brife
receptacle 605 to define the space 654 therein. Wien the - 65 - space 654
i s subj ect ecPft Ghe Heeagget i Greref Fect PRyS e $ucERrdh PhenfeBOVP Sahd fhe openi ng
is covered with the air perneabl e-resistant sheet 650 wetted with urine, a
negative presigintedd igerrrgeteevdidei the Reisprhed 654009k 6451 &Adl-t 1Nt he uri ne
having infiltrated 5 in the air perneabl e-resi stant sheet 650 is sucked

i nt o t he Sspade.s66dsaandht peiued e estickdss 6Ab 0 @4%easpdre d654 s usieked

t hrough the suction tube 655 fromthe urine receptacle 605. In this way,

i mredi at el y @fityerh@cetér enere afufdi Ehaitilgnind e stisschailgedoaydmyeosan be

qui ckly evacuated out of the wearing article. 10[0103] In the

af orenent i ongd W ankBerdelsi € Brotdhe s@Gel ¥RIct6Q3e &vENtoddddnenthe, al i gnnent
check mark 606 forned on the receiver 603 canbe visually recogni zedt hr ough

the chassis 6035 Thes&fighe, bt d SmROSYRhe EProd he i6ar €0 pFisaNehet O
determ ne whet her the 15 receiver 603 1s displaced or not on the basis of

the positi 0%10%@@“@163&&9@@?@459h@ﬁagggéé 606t thE . CRUESE: Afstput ki ng the

wearing artic 01 on the wearer's Occurrence of urination is

det ecte y t.he noisture detecting. 6 Lhe.gonmes ;i.pgcont act
wth a g%fr Bt t %5%5Fe%t?55%% ngl%%ggfSdaé%fghﬁgﬁg%gﬂz6 tﬂggé paired
t he receiver be aligned W th

ELECF;?gfﬁegﬁg#g§§§§§k@gﬁ”ﬁ@ﬁmﬁgHgﬁﬁgxbgﬁﬁgaﬂgfbg?gggggg%héwagzg Yo achieve
the hlghest(ﬂ?%&%%é%ﬂ)%gﬁﬂ;ﬁ%%é 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



- 66 - [0104] If the receiver 603 is displaced toward right or left
side of the wearer, there is a possibility that the wearer's urine m ght be
di scharged outside the paired el ectrodes 645, 645. In 5 this case, the
pai red el ectrodes 645, 645 are bridged by urine only when the urine
sufficiently increases to fl ow beyond one of the electrodes 645 to the
ot her el ectrode 645. Consequently, it-67s inpossible for a small quantity of
urine to bridge the paired el ectrodes 645, 645 and to be detected. In
contrast, if 10 the wearer's urine is discharged just between the paired
el ectrodes 645, 645, it wll be easy even for a small quantity of urine to
bridge the paired el ectrodes 645, 645 and to turn themon so that such a
smal | quant ity &P e R BRI g%i ?odgfaetcttg‘a.rﬁ%ltvﬁé@%??yt 2 hi ghest
detection accuracy i s assured. 15 According to the present enbodiment, the
el ectrodes 64W8Inedmish&hroreredron BEethrat desi et PRRELTWRGI-Y (i Hal™Eent er
line A-A and the alignnent check mark 606 is formed al ong the |ongitudinal
center |ine thesepprttauedt a7 » ankardire sPhelhi ghdst theicsge®ereerR®dh accur acy
can be assured by putting the article 20 on the wearer's body so that the
mar k 606 maymdyep bddeghisl owi hér tthegeweandriessarethisabnemyic6h.afdP0s}s The
al i gnnment check mark 606 conprises the first segnent - 67 - 661 and the
second sd&gnmetie G6RgsHO ddrahst hehd ecaireers 603 thaylbee@l drgriddowgbh hthée
wearer's urethral region particularly by using the secondtarget as a guide
More specifdceakby,coheo carngipgrisennehrdmy pkatierdli segtohen hinger on the
second segnent 662 and press 5 the finger against the wearer's urethral

regi on through $N&nHeCeMat @93 chLaifi b0k LWhenWearRarsrus et-BeakatTegion to
align the second segnent 662 of the mark 606 with the wearer's urethral

region. The 'iggvgme %ﬁ%e%%e@%m BOsiild pped belwaah Jde paired
el ectrodes 645, 645 and assures It to position the wearer' s
paired electrodes 645, 645 and assures it toposition the wearer's
10 urethral region in alignment with the position:just between the
paired electrodes 645, 645.

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

15 in the longitudinal direction Y. Considering that the urethral
region is generally located along the longitudinal center line
‘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 wearer's urethral region.

[0106]



10 urethral region in alignment with the position just between the paired
el ectrodes 645, 645. The first segnent 661 of the nmark 606 extends in
the longitudinal direction Y and makes it possible to determ ne whether the
recei ver 603 is displaced or not over a wide range 15 in the |ongitudinal
direction Y. Considering that the urethral region is generally |ocated
along ‘the | ongitudinal center |ine of-@he wearer's body, for exanple, the
first segment may be aligned with the navel in the front waist region 621
and may be aligned with the bottom cl eavage in the rear waist region 622 to
align 20 the internedi ate regi onbetween the el ectrodes 645, 645 generally
with the longitudinal center |ine of the wearer'. s body.and_thereby with
the wearer's urefhfaf 9@@118}31.5{3{' gi@%]des9r6}ée£ it is p%ss%&g Hri&Fi busl y been
described, it is possible after the article has been put on the wearer ' s
body to det e¥ifilfiés PR PREr RET 9B ERBEPRTON TRAWSETT I BRGPE GG AAl VS ent er
line A-A of the receiver 603 and the wearer' s body. Therefore, it is
possi bl e t o RUrtéer btvern Hisprnmidndhnabreptiny Heweh veet 68 reCP1VeT has been
determned. In this way, it is possible to avoid the problemthat the

nmoi st ure det@®&St amy thensareBid boflyt Heepofstair et det eetdibdeste gorueet 604 mi ght
be out of alignment with the wearer's urethral region and di scharged urine
coul d not5 bettdet eatiedendf 0GRk receive WhOBe itfhiet healberhslegretrindhedi s
provided with the noisture detecting sensor 641 serving for detection of
urine accor dinghi<Owd fieiPhresepliErdosat®nd the broslQossablRe @ikneos por at e,
in addition to the noisture detecting sensor 641, a feces detecting 15

senor. Wil esdhet ks hPantscar @ rused RS sthiee Chassi$n§02 aceordi pgato the
present  enbodinent, it is also possible to use widely used neans such as

di sposabl e djapers. eat@fagﬂ%ﬁgxe 3 £8Sc i Be $haSSI $r802-41[ LI08), 20While the

r
al i gnnent check mark 606 1s Torned only on the

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 accérding
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 algo.lln this case, the

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



recei ver 603 according to the present enbodinment, it is possible to form
the mark 606 on the chassis- 602 also. In this case, the chassis 602 nay be
~formed with the mark 606 extending in the - 69 - longitudinal direction Y
al ong the longitudinal center Iine 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 mark on tH® receiver 603. Cenerally, the ,
chassis 602 5 is scarcely displaced and the receiver 602 may be positioned
in alignnent 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] 10Wiile

t he second segnent 66 f the k.606 .is posi.tigned on_the .side of the

f r ont maist%f%ﬁFngﬁﬁﬁ'gﬁvﬁFﬁegl a%%“?ﬁéet(§1§% g%%a%éﬁ SFEINRS BB
according to the present enbodinment, it is not essential. For exanple, the
posi tion of*%%éc%%%ﬁﬁd6%%©ﬁ%ﬁpeﬁB§Yﬁﬁﬁ-%E”&ﬁﬁ?dﬂ}FB?éWﬁséﬁaﬁg@dcﬁ%pending
on various 15 factors such as the size of the wearing article or the

recei ver 60¥Peopdienidst sefthefethfeapek on the Hdwrdine HppréctaredIttfat t he

second segittent is not essential to be forned and, in contrast, two or
mor e second. vEd¢dnene snaplyobéheorensd.veirf 6 esiGraerallyl 16he 2chassdEonel
Enbodi nent > Fig. 25 is a diagramillustrating a second enbodi nent of
t he preseént iisnveatcaly dAspWwddd bedsden reneFvgr @3, mahebe hassitsoBOR i s
formed in the crotch region 623 with a wi ndow 626 in which
in alignment with the mark of the chassis 602 to assure that
the receiver 603 is positioned on the cevnter line of the wearer's
body.
[0109f
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



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

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

mat eri al having no see-through properties and to formthe crotch region 623
only by materials having see-through-pgboperties. For exanple, the chassis
602 may be forned of an opaque nonwoven 10 fabric rmade of thernoplastic
synthetic resin and a desired region of this nonwoven fabric may be heated-
under pressure to make it filny and see-through. Alternatively, the chassis

602 may be n%%ned of a%ospaque film dgg§& t q{nnggs%Lgaﬁxnggetéc resin
cont ai ni ng i TWST GETECF i%0P s oL - de'si TP i AT ot AiFS T PATTE" may be
heat ed under pressure to smooth such region, tao reduc loptical,di fuse
reflection &G ERErEBY° forTrcken thRrPeyivon d& ot Gugiit LY ecRPR tede, this
filmmay be |am nated together with the nonwoven fabric to reinforce this
filmor to pvewidetiherairiero@uts aede @ tRtariabPREITY RE GaERT 20T 0112]
VWhat ever the case may be, displacenent of the receiver 603 relative to the
wearer ' s wrephrbdles.egi on can be checked and thereby it is assured that
occurrence of urination can be detected. - 71 - CLAIMS 1. A urine receiver
conpri si g aOleakage-barrier receptacle having a bottom and a peri pheral
wal |l and a top opening, a urine
It is also possible to form the chassis 602 as a whole by
material having no see-through properties and to form the crotch
region 623 only by materials having see-through properties. For
example, the chassis 602 may be formed of an opaque nonwoven
10 fabricmade of thermoplastic synthetic resin and a desired region
of this nonwoven fabric may be heated under pressure to make
it filmy and see-through. Alternatively, the chassis 602 may
be formed of an opaque filmmade of thermoplastic 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.



5 evacuation duct extending through said peripheral wall an adapted to be
connected with urine suction neans prepared separately of said receptacle,
a plurality of liquid-pervious sheets stacked one on another to cover said
top opening and a pair of el ectrodes spaced from each other and extendi ng
in one direction in parallel 10 to each other wherein, in response to
el ectrical connection of said pair of @l-ectrodes via urine contained i.n one
or nore of said plurality of |iquid-pervious sheets, said urine suction
means is actuated to suck the urine discharged by the wearer into said
- receptacle through said top opening and to evacuate 15 said urine sucked
into said receptacle fromsaid re%gg}gci%aEprough sai d urine evacuation
duct, said urine receiver being characteriZed in that: any one of said
plurality of |iquid-pervious sheets |ying outside said pair of electrodes
in a depth direction of said 20 receptacle is forned of a nonwoven fabric
containing thernoplastic synthetic fibers and has an quter surface facing
outward in shid d8ptHD G TEELVER CRRAT A 1Pt eSar f aAF F&CI IRFSHRAra i n sai d
depth direction wherein said outer surface is formed - 72 - with
undul ati on coHprost hgtieaesnd aapeiiphetghsaal tarhatioRgeRsRi$dr P heledi recti on
and each of said crests and troughs extends in a direction intersecting
with sai b onevadiupeton dnctaextosslisgitdrpailr sofd péwigthegdéyals ap aplapsadi ng
article having a longitudinal direction and a :

to be connected with urine suction means prepared separately

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
‘outwardin said. depthdirection and an inner .surface facing inwaj_"d

in said depth direction wherein said outer surface is formed



transverse direction, conprising a side facing the wearer's body and a side
facing the wearer' garnent, a chassis having a front wai st region, a rear
wai st region and a crotch region extending 10 between said front and rear
wai st regions and a receiver adapted to receive bodily fluids discharged
onto said chassis wherein the bodily fluids received by said receiver is
suckedby a noi sture sucking device out’2f the wearing article, said wearing
article-being characterized in that: 15said receiver conprises a receptacle
connected to said noisture suction device to collect the bodily fluids
recei ved by said receiver and a noi sture-absorbent structure Ilying on the

side of said .r.ec C aci .t h rer' : . .
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garnment and a noisture-absorbent material sandw ched between said,6 -73-
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article having a longitudinal direction and a
pair of electrodes.

2. A wearing article having a longitudinal direction and a
transverse direction, comprising a side facing the wearer's body
and a side facing the wearer' garment, a chassis having a front
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



transverse direction, conprising a side facing the wearer's body 5 and a
side facing the wearer's garnent, a chassis having a front waist region, a
rear wai st region and a crotch regi on extending between said front and rear
wai st regions and a urine receiver adapted to.receive bodily fluids

di scharged onto said chassis wherein the bodily fluids received by said
urine receiver is 10 sucked by a noist/i@re sucki ng device out of the wearing
article, said wearing article being characterized in that: sai d
receiver is formed with an alignnent check mark adapted to be visually
recogni zed fromthe outside through said chassis. 15 20

moisture-pervious sheet and said liquid-impervious sheet.

3. A wearing article having a longitudinal direction and a

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.
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