-1- SPECI FI CATI ON URI NE SUCTI ON DEVI CE 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to urine suction devices adapted to take care of
urination in an automatic fashion and thereby to assist persons for whomit
is difficult to control 10 urination timng on their own will or to clean
up after urination. RELATED ART [0002] Anong aged and/or sick persons,
there are persons for whom15 it is difficult to control urination timng
on their own will or to clean up after urination. To assist these persons
suffering fromsuch problem for exanple, JP2004-267517A ( PATENT DOCUVMENT
1) and JP2007- 44493A ( PATENT iDQCUVENT 2) adiTsal @ser an automatic urine
handl i ng apparatus. Cenerally, 20 such well-known autonmatic urine handling
appar atus conpri ses

URINE SUCTION DEVICE

5 TECHNICAL FIELD
[0001]

The present invention relates to urine suction devices
adapted to take care of urination in an automatic fashion and
thereby to assist persons for whom it is difficult to control

10 urination timing on their own will or to clean up after
urination.
RELATED ART
[0002]
Among aged and/or sick persons, there are persons for whom
15 it is difficult to control urination timing on their own will
or to clean up after urination. To assist these persons
suffering from such problem, for example, JP2004-267517A
(PATENT DOCUMENT 1) and JP2007-44493A (PATENT DOCUMENT 2)
disclose an automatic urine handling apparatus. Generally,
20 such well-known automatic urine handling apparatus comprises
a urine suction device having a urine retainer unit wherein the
urine suction device is to be put on a user's body and adapted

so as to cover urethral orifice and its peripheral region and



a urine suction device having a urine retainer unit wherein the urine
suction device is to be put on a user's body and adapted so as to cover
urethral orifice and its peripheral region and -2- vacuum suction neans
such as a suction punp provided separately of the urine retainer unit so
that urine collected by the urine retainer unit my be guided into a urine
reservoir under action of the vacuum&uction means. Air within the 5
hermeti cal | y-seal ed urine reservoir may be sucked by the suction punp to
generate a differential pressure between the urine retainer unit and the
urine resecuvainrswatd drheeeby stuehgas desuet hen Wuntp proheded iseparrettailiyer uni t
into the urine reservoir. [0003] 10Such known urine suction device further

conpri seg ra ji LRen3eASOL; adanhed 10 dekecli HEihatiQn andyto,genarat e a
detection signal on the basis of which the suction punp is actuated. The

urine sensor.includes, in turn pair of electrodes.arranged i.n parallel
Lo and SPLRUPFF O dalAY ihEP UGHH F Pri 15 28 OaRAT Nt PSSt wo

el ectrodes are electrically connected to each other by the internediary of
urine, acfiri nehelet eC@GWHYN ci reitti cgonstiepited by thigse eéliddtifodedhies turned
on, actuating the suction punp. These el ectrodes are sandw ched between a

i quidl- peeynetuscidpgheeil @nduaidei nedeackiilrowngy evventdungkezD by quihd- per vi ous
sheet. PATENT DOCUMENT 1: JP2004-267517A PATENT DOCUMENT 2: JP2007-44493A

DI Samuggcgfofﬂ'ﬁuﬁﬂ\'\{%\@e%ra‘ce?’a' differential pressure between the

urine retainer unit and the urine reservoir and thereby to guide
urine within the urine retainer unit into the urine reservoir.
[0003]

10 Such known urine suction device further comprises a urine
sensor adapted to detect urination and to generate a detection
signal on the basis of which the suction pump is actuated. The
urine sensor includes, in turn, a pair of electrodes arranged
in parallel to and spaced from each other. When urination

15 occurs and these two electrodes are electrically connected to
each other by the intermediary of urine, a urine detecting
circuit constituted by these electrodes is turned on, actuating
the suction pump. These electrodes are sandwiched between a
liquid-pervious topsheet and a urine backflow preventing

20 liguid-pervious sheet.

PATENT DOCUMENT 1: JP2004-267517A
PATENT DOCUMENT 2: JP2007-44493A

DISCLOSURE OF THE INVENTION



PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0004] In these wel |l -known
urine suction devices, the topsheet and the urine backfl ow preventing sheet
overlap each other 5 around the urine sensor. Urine perneates these sheets
over | appi ng each other into the urine retainer unit of the urine suction
device. So far as these two sheets are maintained in contact wth each
other, interstices of the fibers conmstituting the respective sheets are
reliably filled with urine, so that 10 the urine retainer unit my be
depressurized by the vacuum punp to ensure urine staying in the interstices
to be qupPrkbyEsuTkesk ddowenerry IfHMNaNvemiTyoihe el ectrodes thensel ves but

al so the sheet nenbers supporting these el ectrodes have unacceptably | arge
thicknes§0g@g t hese sheet nenbers are spaced fromeach 15 other, it will be
difficult to }ill the fiber interstices of these sheet nmenbers and, in
consequence, it will be i ssible to suck,urine filli t he fiber
Cnterstices quIRIIRFSTELERESAHT Her i BHFGA OrftY) FODOST 260K VG of ¢ he
probl em as has been descri bed above, it is an object of the present

i nvent i oandothaproieet hackhbar prewentiuedi shedevpeerseprt Rachuotheilling
the fiber interstices can be quickly sucked into the urine retainer unit.
-4- NEASUREuA® $HVEuTHEe PREBIIIM [ 0006]ine permdéetesditigedd tsheeprsesent
invention, there is provided a urine suction device conprising a urine

recei VeroV@£Ia§€ﬁF& %qcfx étql&eéﬁ% 2 LPg,veaner »s Lody: 8¢ ase L@ ihace the

wearer' s urethral orifice and its peripheral skin and a urination detector
unit attached to. the urige Eeceiv r uni% so as to be interpased, hetween the
skin and®FRETQP i 9 Y¥cei v8r FThi TS SEo Y8t BTCT i Fat G ¥ Sheur et hr al
orifice, the urine receiver unit 10 and the urination detector unit being
connect edorba @t washuga duethen , medey iricgsded thephilates ook tikenisy t hat t he
vacuum suction neans is actuated on the basis of a detection signal output
from t hethe i mespeitactcoshebics & De Stclki drliyn€iilnkd ¥hehurt e f egeithart unit.

10 the urine retainer unit may be depressurized by the vacuum pump
to ensure urine staying in the interstices to be quickly sucked.
However, if not only the electrodes themselves but also the
sheet members supporting these electrodes have unacceptably
large thickness and these sheet members are spaced from each

15 other, it will be difficult to f£ill the fiber interstices of
these sheet members and, in consequence, it will be impossible
to suck urine filling the fiber interstices quickly into the
urine retainer unit.

[0005]

20 In view of the problem as has been described above, it
is an object of the present invention to improve the known urine
suction device so that urine filling the fiber interstices can

be quickly sucked into the urine retainer unit.



15[ 0007] The urine suction device further conprises: the urine detector
unit conprises .a pair of electrode assenblies sandw ched between a
l'iquid-pervious first sheet and a |i quid-pervious second sheet and
extending in parallel in one 20 direction and spaced from each other so as
to output the detection signal when the urine detector unit is wetted with
urine, and the first and second sheets are put flat and joi ned together
out side respective pairs of opposite side edges of the - 5 - pair of

el ectrode assenblies so as to formjoint zones along which at |east one of
t he firsMEAADREeTONSOBWReTE afROBIGRMl |y thi nned and the first and second
sheets are kept
in the vggboggy of 5 the joint zones. [0008] According to one
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in close contact with each other along the joint zones and

enbodi ment of the present invention, the joint zones are forned

edges. of .th air of el.ectrode as li in th or m of
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0009
[uriné suction device comprising a urine receiver unit adapted

to be put on the wearer's body so as to face the wearer’ s urethral
orifice and its peripheral skin and a urination detector unit
attached to the urine receiver unit so as to be interposed
between the skin and the urine receiver unit and to detect
urination from the urethral orifice, the urine receiver unit
and the urination detector unit being connected to a vacuum
suction means provided separately of them so that the vacuum
suction means is actuated on the basis of a detection signal
output from the urine detector unit to suck urine into the urine
receiver unit.

[0007]

The urine suction device further comprises: the urine
detector unit comprises a pair of electrode assemblies
sandwiched between a liquid-pervious first sheet and a
liquid-pervious second sheet and extending in parallel in one
direction and spaced from each other so as to output the
detection signal when the urine detector unit is wetted with
urine, and the first and second sheets are put flat and joined

together outside respective pairs of opposite side edges of the



According to another preferred enbodi nent of the present invention, the
joint zones fornmed between the pair of electrode assenblies are arranged on
lines extending in the one direction. 15[0010] According to still another
preferred enbodi nent of the present invention, the urine detector unit

i ncl udes anyone of at |east one |iquid-pervious sheet overl apping the first
sheet on the side opposite to the paPr of el ectrode assenblies and 20 at

| east one |iquid-pervious sheet overlapping the second sheet on the side
opposite to the pair of electrode assenblies, the any one |iquid-pervious
sheet bepagr alSe@ljeitredict astbhabliest ssheettorfdrire jsecandoskkeet lahgng t he
joint zones so that the first -6- sheet, the second sheet and the any one

l'i qui d- pgrvious sheet 8he KERthd #1¢k@SEnB80Ht AGhd A4 hanethen 18l ong the
joint zones and in the vicinity of the joint zones. [0011] 5According to

yet another preferred enbodinent of th esent. invention, the,.jaoint zones
are fusi%?]“@%f(ggadztgheegl5%? & e%e%?fl4 ﬁgle%sfﬁc? ]t(%%tn lﬁlacﬁ]g% ?ﬁang cIteast one
of the first sheet and the second sheet so that a total thickness of the
first andlSecHih sHews adrsagthRel porht 2ot d dince v ichad tvhett ot al

5 the joint zones.
[0008]

According to one preferred embodiment of the present
invention, the joint zones are formed along the side edges of
the pair of electrode assemblies in the form of plural spots

10  intermittently distributed or in the form of straight lines.
[0009]

According to another preferred embodiment of the present
invention, the joint zones formed between the pair of electrode
assemblies are arranged on lines extending in the one direction.

15 [0010]

According to still another preferred embodiment of the
present invention, the urine detector unit includes any one of
at least one liquid-pervious sheet overlapping the first sheet
on the side opposite to the pair of electrode assemblies and

20 at least one liquid-pervious sheet overlapping the second sheet
on the side opposite to the pair of electrode assemblies, the
any one liquid-pervious sheet being also joined to the first

sheet or the second sheet along the joint zones so that the first



10 thickness in peripheral regions extending around respective the joint
zones. EFFECT OF THE | NVENTION [0012] In the urine suction device according
to the present 15 invention, the liquid-pervious first sheet and the

| i qui d- pervi ous second sheet between which the el ectrode assenblies are
sandwi ched are put flat and joined together outside the opposite side edges
of the el ectrode assenblies. These rﬁguid-absorbent first and second sheets
are kept inclose 20 contact with each other not only along the joint zones
but also in the vicinity of these joint zones. Consequentially, the

presencesbéet heclad eelcbpdesassedid esewatl domotl icatise-gdier ifdusstshard second
sheets to be spaced fromeach other and thereby -7- interfere wth the

desired QuiGldirine 19Ut Lo At @nkhe: 4 bRS+hecel MW tHRi {oint zones
and in the vicinity of the joint =zones.
[0011]

5 According to yet another preferred embodiment of the
present invention, the joint zones are fusion welded zones
obtained by fusing and then hardening at least one of the first
sheet and the second sheet so that a total thickness of the first
and second sheets along the joint zones is smaller than the total

10 thickness in peripheral regions extending around respective the
joint zones.

EFFECT OF THE INVENTION
[0012]
In the urine suction device according to the present

15 invention, the liquid-pervious first sheet and the
liquid-pervious second sheet between which the electrode
assemblies are sandwiched are put flat and joined together
outside the opposite side edges of the electrode assemblies.
These liquid-absorbent first and second sheets are kept in close

20 contact with each other not only along the joint zones but also
in the vicinity of these joint zones. Consequentially, the
presence of the electrode assemblies would not cause the first

and second sheets to be spaced from each other and thereby



BRI EF DESCRI PTI ON OF THE DRAW NGS [0013] 5 [FIG 1] Schematic di agram
illustrating the automatic urine handling apparatus including the urine
suction device. [FIG 2]Diagramillustrating the urine suction device as
put on the wearer's body. [FIG 3]Plan view of the urine suction device.
10[ FI G 4] Sectional view taken along the line IV-IVin Fig. 3. [FIG

5] Sectional view taken along the line’V-Vin Fig. 3. [FIG 6]Plan view of
the urine sensor. [FIG 7] Sectional view taken along the line VII-VII in
Fig. 156. [FIG 8]Plan view of the urine sensor having its insulating
coating remevedre[wl € tIPaekiaklyqeidawayind amceiew ohtdhehainimeessensor.

receiving unit.
BRIEF DESCRIPTION OF THE DRAWINGS
[0013]
5 [FIG. 1] Schematic diagram illustrating the automatic urine
handling apparatus including the urine suction device.
[FIG. 2] Diagram illustrating the urine suction device as put

on the wearer's body.

[FIG. 3] Plan view of the urine suction device.

10 [FIG. 4] Sectional view taken along the line IV-IV in Fig.
3.
[FIG. 5] Sectional view taken along the line V-V in Fig. 3.
[FIG. ©] Plan view of the urine sensor.

[FIG. 7] Sectional view taken along the line VII-VII in Fig.

[FIG. 8] Plan view of the urine sensor having its insulating

coating removed.

[FIG. 9] Partially cutaway plan view of the urine sensor.

[FIG. 10] Sectional view taken along the line X-X in Fig. 9.
20 [FIG. 11] View similar to Fig. 9, showing one embodiment of

the urine sensor.

[FIG. 12] View similar to Fig. 10, showing another embodiment

of the urine sensor.



[FIG 10] Sectional view taken along the line X-Xin Fig. 9. 20[FIG 11]
Viewsimlar to Fig. 9, showi ng one enbodi nent of the urine sensor. [FIG
12] Viewsimlar to Fig. 10, show ng anot her enbodi nent of the urine
sensor. -8- [FIG 13] Viewsimlar to Fig. 10, showing still another 5
enbodi nent. | DENTI FI CATI ON OF REFERENCE NUMERALS USED | N THE [ 0014]
100avacuum suction neans DRAWNGS 1072 urine suction device

[FIG. 13] View similar to Fig. 10, showing still another
embodiment.
IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS
[0014]
5 100a wvacuum suction means
102 urine suction device
102a wurine receiver unit
112 urine retainer
118a first electrode assembly
10 118b second electrode assembly
126 liquid-pervious sheet (liquid-dispersible sheet)
128 first sheet (cushion sheet)
130 second sheet (spacer)
132 liquid-pervious sheet (filter)
15 269%a side edge
269b side edge
301 joint zone (first joint zone)
302 joint zone (second joint zone)
303 joint zone (third joint zone)
20 304 joint zone (fourth joint zone)
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0015]

Details of a urine suction device will be more fully



102a urine receiver unit 112 urine retainer 118a first el ectrode
assenbly 10 118b second el ectrode assenbly

understood from the description given hereunder with reference

to the accompanying drawings.

[0016]

Fig. 1 is a diagram schematically illustrating an

5 automatic urine handling apparatus 100 comprising a urine

suction device 102 according to the present invention and a

vacuum suction means 100a combined with the urine suction device

102. The urine suction device 102 has an inner side facing the

wearer's skin and an outer side facing a wearer's garment.
10 Referring to Fig. 1, the outer side is illustrated as partially

cutaway.

[0017]

The automatic urine handling apparatus 100 is adapted to

collect urine being excreted by a wearer (not shown) in the urine
15 suction device 102 in preparation to disposal thereof. The

urine suction device 102 comprises a urine receiver unit 102a

put to cover the urethral orifice of the wearer and its

peripheral region so as to collect urine being excreted by the

wearer and a urine detector unit 102b adapted to detect
20 urination. The vacuum suction means 100a includes a joint

member 104 adapted to be connected directly to the urine suction

device 102, a urine guide tube 106, a urine reservoir 106a, a

pump unit 108 and an electric wiring 116.



126 |iqui d- pervious sheet (liquid-dispersible sheet) 128 first
sheet (cushi on sheet) 130 second sheet (spacer) 132 |iqui d-pervious
sheet (filter) 15

-10 -

[0018]

The pump unit 108 includes a suction pump (not shown)
adapted to be actuated on the basis of a signal transmitted from
the urine detector unit 102b via the wiring 116. In the urine

5 suction device 102, a urine retainer 112 of the urine receiver
unit 102a is provided in a peripheral wall thereof with a urine
outlet 114 to which the urine guide tube 106 is connected via
the joint 104. A distal end of the wiring 116 extending from
the pump unit 108 is provided with a clip 120 used for electrical

10 connection of electrodes 218a, 218b (See Fig. 3 and 4) of the
urine sensor 118 included in the urine detector unit 102b to
the wiring 116. With such automatic urine handling apparatus
100, the urine sensor 118 detects urination and generates a
corresponding detection signal which is transmitted to the pump

15 unit 108. Based on this detection signal, the suction pump
included in the pump unit 108 is actuated to suck air within
the urine reservoir 106a and thereby to suck urine into the urine
retainer 112. Urine sucked into the urine retainer 112 is
further sucked and collected into the urine reservoir 106a via

20  the joint 104 and the guide tube 106.
[0019]
Fig. 2 is a diagram exemplarily illustrating how to put

the urine suction device 102 on the wearer's body wherein the



269a si de edge 269b side edge 301 joint zone(first joint zone)
joint zone(second joint zone)

10

15

20

-11-

clip 120 is illustrated to lie on the ventral side. The urine
suction device 102 is fixed to an inner side of a crotch belt
segment 301 as a part of a T-shaped belt 300, for example, by
pressure-sensitive adhesive or a mechanical fastener known by
the trade name "Velcro". The urine suction device 102 is put
on the wearer's body so that the urine retainer 112 extends for
the most part thereof in a longitudinal direction on the
wearer's ventral side with its inner side opposed to the
wearer's urethral orifice and its peripheral region and with
its lower end extending toward the anus along an inner surface
of the crotch belt segment so as to describe a gentle curve.
In the T-shaped belt 300, opposite ends of a waist belt segment
302 are detachably connected to each other by means of
connecting means 303 such as a mechanical fastener while the
crotch belt segment 301 is sutured at one end to the waist belt
segment 302 and detachably connected at the other end to the
waist belt segment 302 by means of a mechanical fastener 304.
The chassis for the urine suction device 102 is not limited to
the T-shaped belt 300 and the other appropriate means such as

open-type diapers, pants~type diapers, diaper covers and

incontinent pants may be used as the chassis of this urine

suction device 102.

[0020]

302



303 joint zone(third joint zone) 20 304 joint zone(fourth joint zone)
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0015] -9- understood
fromthe description given hereunder with reference to the acconpanyi ng
drawings. [0016] Fig. 1 is a diagramschematically illustrating an 5
automatic urine handling apparatus 100 conprising a urine suction device
102 according to the present inventi-dd-and a vacuum sucti on neans 100a
conbi ned with the urine suction device 102. The urine suction device 102
has an inner side facing the wearer's skin and an outer side facing a

wearer's garmeptiq. B0iRef @binngiée® dHdkink thBei ot ersigedefishd hirusts at ed as
partially cutaway.
suction device 102, Fig. 4 is a sectional view taken along the
line IV-IV in Fig. 3, and Fig. 5 is a sectional view taken along
the line V-V in Fig. 3 wherein the respective members
5 overlapping one another in a thickness direction R of the urine
suction device 102 are substantially illustrated to be spaced
one from another in Fig. 4 and 5.
[0021]
The urine suction device 102 has a longitudinal direction
10 P corresponding to the same direction of the wearer's body and
a transverse direction Q extending orthogonally to the
longitudinal direction P. The urine suction device 102 has a
relatively large width in the vicinity of ends opposite in the
longitudinal direction P and a relatively small width in a
15 middle as viewed in the direction P. The urine suction device
102 has also the thickness direction R and comprises a plurality
of sheet members overlapping one another, i.e., a
liquid~impervious leak-preventing sheet 122, a
liquid-pervious but air-permeation retardant sheet 124, a
20 liquid-dispersible sheet 126, a cushion sheet 128, the urine
sensor 118, a sheet-like spacer 130, a sheet-like filter 132
and a liquid-pervious skin-contact sheet 134 in this order from

the bottom as viewed in the thickness direction R. A pair of



[ 0017] The automatic urine handling apparatus 100 is adapted to
coll ect urine being excreted by a wearer (not shown) in the urine 15
suction device 102 in preparation to disposal thereof. The urine suction
device 102 conprises a urine receiver unit 102a put to cover the urethral
orifice of the wearer and its peripheral region so as to collect urine
bei ng excreted by the wearer and a urfdne detector unit 102b adapted to
detect 20 urination. The vacuum suction nmeans 100a i ncludes a joint nenber
104 adapted to be connected directly to the urine suction device 102, a

urine gunésktyp@vé@@m@ wﬁﬁeeﬂseq@revekzéri%@ tife RUNTHh Wt 2108 Andtan
electric wiring 116 - 10 - 18] The punp unit 108 includes a

suction np (N shown)_ ada to be ed S|gna
transnit?gé froﬁ$ hgfﬁv% 5%?' ct'dr %ﬁﬁ g%% 'via r%1(?l‘rb%r§ne%1 n the

urine 5 suction device 102 a _urine retainer 112 of the urine recelver uni t
102a is pPEITHRETI T peri pﬁéiiafrhwl{qqlﬁﬂer E6FPRIFERLASUFIPRE Ot S éFe114 to

whi ch the urine guide tube 106 is connected via the joint 104. A distal end
of the wintagrdtiédewtiehdithg fumimd heepanpeunilfl2108® i Soprnothdedindirteh a clip
120 used for electrical 10 connection of electrodes 218a, 218b (See Fig. 3

and 4y ofcthevurineisensey. 1#8ci pakHUEA sRedher 2y | nedefa6lorsdiidr 102b to
the wiring 116. Wth such autonmatic urlne handllng apparatus 100, the urine

ohi ah i 5107 andi CRBAC 0! the Wi - Tocint 12 760 “Basedon TR on

signal, the suction punp |ncluded in the punp unit 108 is actuated to suck
air withitAlt HELEHIMECSBPFHRF ﬁ@@%&%éFéB? "SR RTERT 1 e 104 t he
urine retainer 112. Urine sucked into the urine retainer 112 is further
sucked am@Ogdll ected into the urine reservoir 106a via 20 the joint 104 and
the guide tube 106. [0019] Fig. 2 is a diagramexenplarily illustrating how
to put - U - The urine retainer 112 is provided in the form of a tray
10 and made of a soft elastic material such as soft polyethylene
or silicon rubber so as to be flexible in the longitudinal
direction as well as in the transverse direction Q but well
resistant to any deformation due to a negative pressure exerted
thereon during urine suction by the suction pump. The
15 leak-preventing sheet 122 1is water-tightly bonded to a
peripheral flange 152 of the urine retainer 112 by means of
adhesive 112a.
[0023]
The leak-preventing sheet 122 extends outward beyond the
20  urine retainer 112 so as to prevent any amount of urine from
leaking out from the wurine suction device 102. The

leak~preventing sheet 122 may be formed, for example, of a

thermoplastic synthetic resin film or a composite sheet



clip 120 is illustrated to lie on the ventral side. The urine suction
device 102 is fixed to an inner side of a crotch belt segnent 301 as a part
of a T-shaped belt 300, for exanple, by pressure-sensitive adhesive or a
nmechani cal fastener known by 5 the trade nane "Velcro”. The urine suction
device 102 is put on the wearer's body so that the urine retainer 112
extends for the nost part thereof inl& |ongitudinal direction on the
wearer's ventral side with its inner side opposed to the wearer's urethral
orifice and its peripheral region and with 10 its | ower end extendi ng

towar d thenansisi &b U¥J sakhi BNeh sl faeen@bvkherapeteh bedt sROMRANLEeSO as to
describe a gentle curve. In the T-shaped belt 300, opposite ends of a wai st

belt seg . e _d C .y connect (o] .her .Qf
connecti%58%%%%§k%é%esﬁég(ggeg%ﬁeghg%ﬁég%a%agggﬁgpgaﬂgl%9¥%g?§§§é%otch bel t
segnent 301 is sutured at _one end to the wai st belt segment 302 and

det achabf §rBdhRecR etP Gt PPAECHRKeR 8 Md Yo PEHE NEef &“lﬁéﬂrkess?e@ﬁe?fﬁ H802 by
means of a nechani cal fastener 304. The chassis for the urine suction

devi ce 18Roukd mbe diind edctoon e vicshhpedeelitre3000 drd k-peregehéring
appropriate neans such as 20 open-type diapers, pants-type diapers, diaper
coverss apebpaieOntidierhepagt sphByy Rer useduasnkhecehasstsiof, ik siuni ne
suction device 102. [0020] ~-12 - Fig. 3 is a plan view showi ng the

i nner - sige é)%fs LG UL} l%%_plﬁtﬁlttin&gle gg ‘éif%%é%g%&?ng’:c fan i‘%qsiit%o%tsﬁ%incglf Vi ew

taken along the Tine a sectio view t aken
along the Iine V-V in Fig. 3 wherein the respective nenbers 5 overl appi ng

one anot heF K TRV R dikh i r'écti on R of the urine suction device 102 are
substantially illustrated to be spaced one fromanother in Fig. 4 and 5.

[ 00211 The0241] ne suction device 102 has a longitudinal direction 10 P
corresponding to the sane direction of the wearer's body and a transverse

direction Q extrandiiRgperihbagenal tordaidhe shengi t pdinals idiniecicaen 1R.  The
urine suction device 102 has a relatively large width in the vicinity of

endsl(f)ppPJ?&Ltifdiﬁ]efxpleous but substantially or completely

alr-impermeable. As will be apparent from Fig. 4, this sheet
124 covers a top opening of the urine retainer 112 and has its
peripheral portion bonded to the leak-preventing sheet 122 from
above by hot melt adhesive 124a. The urine retainer 112
15 provided with the air-permeation retardant sheet 124 in this
manner is readily put under a negative pressure as soon as the
suction pump of the pump unit 108 is actuated and urine collected
in the urine retainer 112 can be quickly sucked by the suction
pump. As stock materials for the air-permeation retardant
20  sheet 124, for example, an SMS nonwoven fabric consisting of
a spun bond nonwoven fabric having a basis weight of 22qg/m?,
a melt blown nonwoven fabric having a basis weight of 10g/m?

and a spun bond nonwoven fabric having a basis weight of 22g/m?,



| ongitudinal direction P and a relatively small width in a 15 mddle as
viewed in the direction P. The urine suction device 102 has al so the

t hi ckness direction Rand conprises a plurality of sheet nenbers

over | appi ngoneanot her, i.e., a liquid-inpervious |eak-preventingsheet 122,
a liquid-pervious but air-perneationretardantsheet124, a 20

I'i qui d-di spersi ble sheet 126, a cushildn sheet 128, the urine sensor 118, a
sheet-1i ke spacer 130, a sheet-like filter 132 and a |i quid-pervious

ski n-contact sheet 134 in this order fromthe bottomas viewed in the

t hi cknesprdi¢eahl pmodifAepaby safrfactant to become hydrophilic can be

used. On the basis of the result obtained from measurement of
air-permeability carried out according to Method A selected
from Method for Air-permeability Measuring Methods prescribed
5 in Section 6.27.1 of JIS L 1096, air-permeability of the
air-permeation retardant sheet 124 is, in a wet condition, in
a range from 0 to 100 cc/cm?’/sec, preferably in a range from
0 to 50 cc/cm?/sec. In dry condition, this value is in a range
from 20 to 200 cc/cm?/sec, preferably in a range from 20 to 100
10 cc/cm?/sec, more preferably in a range from 20 to 50 cc/cm?/sec.
The term "wet condition" used herein for measurement of the
alr-permeability refers to a condition in which a moisture
content of the air-permeation retardant sheet 124 calculated
by a following formula (1) is 100% or higher while the term "dry
15 condition" refers to the condition of this air-permeation
retardant sheet 124 after this sheet has been left in a room
at a temperature of 20°C and an RH of 50% for more than 24 hours.
[0025]
Moisture content = (weight of sheet in a wet condition
20 - weight of sheet in a dry condition)/(weight of sheet in dry
condition) Formula (1)
[0026]

The liquid-dispersible sheet 126 1s formed of a



- 13- | eak-preventing barriers 136 overlaps the skin-contact sheet 134. The
| eak- preventing sheet 122, the air-perneation retardant sheet 124 and the
liquid- dispersible sheet 126 are integrated with the urine retainer 112 to
formthe urine 5 receiver unit 102a. The cushion sheet 128, the urine
sensor 118, the spacer 130, the filter 132 and the skin-contact sheet 134
overl ap one another to formthe urind®detector unit 102b. [0022] The urine
retainer 112 is provided in the formof a tray 10 and made of a soft
el astic material such as soft polyethylene or silicon rubber so as to be
f1exibl eliguibepkongbtsidsRabt dstieBt B8N aasiotRlolveas fabrtike ddrasiverse
direction Q but well resistant to any defornation due to a negative
pressurep g, ur. C o The 15
| eak- prev ﬁ??%ﬁgl%eet #gb%é?gf%ggghgfﬁéggﬁgﬁh%?gvggp%é?ﬂh ra flange
152 of the, urlne r talner 12 hy nmeans of adhesive 112 &Oﬁég] The
| eak- preVéﬁPFrﬁF °Ys3 @ﬁ&spﬁﬁpﬁéFaOBeﬂ%ﬁﬁf He- 56§ r8tdl ner 112
so as to prevent any anount of urine fromleaking out fromthe urine
sucti on detheeien2anthéheagkypitevantkiendhehedtr -22meay e fusytratlarftor
exanple, of a thernoplastic synthetic resin filmor a conposite sheet - 14
- consi skhagtafvestiah {iddneanthagnarweyedi fiabhihca wEdr céhei tif bme Sued i on
devi ce 102 of Fig. 1, the | eak-preventing sheet 122 is forned of a soft
pol yet hy bLhanbayhng o Lhbeknesndl p0 Py duLhe e et i on
device 1 gqU|res no eak preventlng 5 property tor the perlp ery of the
urine retainer ossible,to ex I0|t th resent invention
wi t hout 8§8U6F5t]°?]?éa‘i élalﬁe%%%/ 5g SSEet S 99! I["ﬁ(??zlr %Hg Nat e pErigat i on
retardant sheet 124 is significantly

retainer 112 and, 1n consequence, urine suction into the urine

retainer 112 is facilitated. Preferably, the

10 liquid-dispersible sheet 126 is intermittently bonded to the
alr-permeation retardant sheet 124 to avoid a problem that the
liguid-pervious properties of these two sheets would be
deteriorated.
[0027]

15 The cushion sheet 128 is formed by a liquid-pervious sheet
such as thermal bond nonwoven fabric having a basis weight of
20 to 30 g/m? adapted to promote permeation of urine and thereby
to prevent any amount of urine present in the liquid-dispersible
sheet 126 and the air-permeation retardant sheet 124 from

20 flowing back toward the urine sensor 118. Furthermore, the
sheet-~1like members such as the urine sensor 118, the spacer 130
and the filter 132 may be previously overlapped upon the cushion

sheet 128 to make it possible for the cushion sheet 128 to serve



10 liquid-pervious but substantially or conpletely air-inperneable. As wll
be apparent fromFig. 4, this sheet :124 covers a top opening of the urine
retainer 112 and has its peripheral portion bonded to the |eak-preventing
sheet 122 from above by hot nelt adhesive 124a. The urine retainer 112 15
provided with the air-perneation retardant sheet 124 in this manner is
readily put under a negative pressuré’as soon as the suction punp of the
punp unit 108 is actuated and urine collected in the urine retainer 112 can
be qui ckly sucked by the suction punp. As stock materials for the

ai r - per neata e rrekcar danbe20usdeeto 1A, d frdie sex aiglee - ldteSMBmbemnwoden fabric
consi sting of a spun bond nonwoven fabric having a basis weight of 22g/ M,

a melt Méﬂ!e%&’ﬁ‘é‘%ﬁgfué@&&n@ai‘ﬂ RY ey PASE %u}@i%ﬁ d@@ié_@gilmz iandna spun

bond nonwoven fabric having a basis weight of 22g/n® 5 - preferably

nodi fied by surfactant to becone hydrophilic can he used. .On t basi s of
The r eaditlint aited THRBHRFEACORBmoi® of CHIS paianm | 65 Tar | ai%out
according to Method A selected from Method for Air-permeability Measuring
Met hods FpredfssEaiden Shencselet ¢ eheely 1280t s Jing armiggental ¥ Desdeshbrl ity of
the air-permeation retardant sheet 124 is, in a wet condition, in a range
froms0 tihelO00igel ¢r®iseersisled esabéy ilnea irangedéromcl poebéhtcctanl/ sec. In
dry condition, this value is in a range from20 to 200 cc/cnR/ sec,

pr ef er abl el i d:3Nasl £ M ED: | 01 MO o LemRisets o D Pr & gLably in a
range from 20 to 50 cc/cnk/sec. The term"wet condition"” used heréin for
neasureq¥q% of tq%¥9ir-perneability refers to a condition in which a
noi st ur & CONtent® of 't he air-perneation retardant sheet 124 cal cul ated by a
following formula (1) is 100% or higher while the term"dry 15 condition”
refers tlP44% condition of this air-perneation retardant sheet 124 after
this sheet has been left in a roomat a tenperature of 20C and an RH of 50%
for nore than 24 holmes seh8625]18 is obtainedhi Séteeaapitenty prineight of

sheet in a wet condition 20 - weight of sheet in a dry condition)/(weight

of gheetiHd cdiy-t¢oRd %QQB)onfergilr_%d( $habB086]a synkbetild qéisdnperyious sheet
such as a nonwoven fabric containing hydrophilic fibers such as rayon

fibers and.,serves to disperse urine rapidly. over-the air-per tian
retardant shnececfn Lbc4tluv|oeonmur i A i%%r%%HP agler%%%/ajtlos nake the Vé?‘rffple)?rreat ion
retardant 5 sheet over an area as large as _possible in a wet condition. The
ai r - per ARG OGP aeti@®ant Sheetring Fﬁn§9€h1§%tméﬁn9?tP@ﬁdéﬁsEPe§hFhat a
negative pressure is generated within the urine retainer 112 and, in
consequenceEiair igheesudiZiBon into the urine retainer 112 is facilitated.
Preferably, the 10 liquid-dispersible sheet 126 is intermttently bonded to
the air-pgyavgation retardant sheet 124 to avoid a problemthat the

I i qui d- pervious properties of these two sheets woul d be deteriorated.

15 The spacer 130 is thicker than any other sheet-like
members in the urine detector unit 102b and provided in the form
of a mesh textured liquid-pervious sheet. In the urine suction
device 102, there is possibility that, even after operation of
suction, the skin-contact sheet 134 might remain in wet

20  condition due to any amount of urine still staying thereon. In
this case, the skin-contact sheet 134 might come in direct or
indirect contact with the urine sensor 118, for example, under

the wearer's body weight and cause a false operation of the urine



[ 0027] 15The cushion sheet 128 is formed by a |iquid-pervious sheet such as
t hermal bond nonwoven fabric having a basis weight of 20 to 30 g/ n2 adapted
to pronote perneation of urine and thereby to prevent any anmount of urine
present in the |liquid-dispersible sheet 126 and the air-perneation
retardant sheet 124 from 20 fl ow ng back toward the urine sensor 118.
Furthernore, the sheet-1ike nenbers-d8ith as the urine sensor 118, the
spacer 130 and the filter 132 may be previously overl apped upon the cushion
sheet 128 to nmake it possible for the cushion sheet 128 to serve - 17- as
a carri eseneobdrsusetiht awlad 1hesenshdens a keamsbes keap phedetieran ned
positions in the urine suction device 102 in the course of manufacturing

the uring.guction deyiee %Q?tePﬁ%Eeéﬁgéadiﬁﬁﬁléyéﬁkﬁﬁe%ﬂ%%ﬁt%@%é
intermttently bonded to the liquid-dispersible sheet 126 in order to

prevent the |iquid- rope of these two sheets from
bei ng det8r?bra %1be%§§ geg?{hén © 18" s S%B?%Fﬁé§§ %%)E&anple
by printing

specifically, the spacer 130 is not responsible for urine

5 suction but water repellent and has an air-permeability as well
as a liquid-permeability higher than those of the air permeation
retardant sheet 124. The spacer 130 maintains its thickness
constant even under the wearer's body weight. Such spacer 130
can be formed by a mesh textured sheet having a thickness of

10 0.5 to 1 mm made of soft synthetic resin such as vinyl acetate
and 1s preferably bonded to the cushion sheet 128 in a manner
that the liquid-permeability of these sheet members might not
be adversely affected.

[0030]

15 The filter 132 1is used to prevent any solid material
contained in urine from accumulating on the urine sensor 118
and becoming permanently conductive and, in view of this, the
filter 132 1is preferably formed by the sheet having
air-permeability and liquid-permeability both higher than

20 those of the air-permeation retardant sheet 124 and more
preferably formed of a rionwoven fabric. The filter 132 may be -

permanently bonded to spacer 130 in a manner that the

liquid-permeability of these sheet members might not be



10 the electrode pair of desired shape on a synthetic resin filmwth
conductive ink and structural details thereof wll be described later. The
uri ne sensor 118 may be bonded to the cushion sheet 128. [0029] 15The
spacer 130 is thicker than any ot her sheet-like nmenbers in the urine
detector unit 102b and provided in the formof a nesh textured

| i qui d- pervious sheet. In the urine'%gbtion device 102, there is
possibility that, even after operation of suction, the skin-contact sheet
134 might remain in wet 20 condition due to any anount of urine still
stayi ng afieeeomly |l af fditsedtase, the skin-contact sheet 134 might cone in
direct or indirect contact with the urine sensor 118, for exanple, under
the wearephs1pbody wei ght and cause a fal se operation of the urine - 18-
sensor 118. The spacer 130 functions as neans to keep the urine sensor 118

and the filter ﬁegzséi%a—cc%%tfarcocmfﬁgfé@wg%E‘%v@?f‘}%%iﬁ%’?’fjﬁﬁc&f event the false

oper ation of t%e urine sensor rée speci e spacer 0 is not
responsi ble for urine 5 suction hut water reEeIIent and has a

n
ai r - per meABIYRPEHF Al WaFR 288! GOTE 4 SRpet TelbFIiTRE HPgReF PAETHHSSe of the
air permeation retardant sheet 124. The spacer 130 mamintains its thickness
constantoevénceinded pheipearet' sepody weeghef Sachhspacemnel3Watdmwrbe f or ned
by a nesh textured sheet having a thickness of 10 0.5 to 1 mm nade of soft

synt heti get€8& N 02UCH paS o4 Bk wacelat'e Body | s Juef exabl yohoadedHee tt he
cushion sheet 128 in a manner that the liquid-perneability of these sheet

menber s TEQW&QP%% Pgrﬂg¥%ﬂ§glgof%&ﬁﬁf%?quid—pervious sheet material

such as a thermal bond nonwoven fabric having a basis weight
of 15 to 25 g/m?. Similarly to the cushion sheet 128, the
10 skin-contact sheet 134 is instantaneously impregnated with
urine at an initial stage of urination. The skin-contact sheet
134 is bonded to the filter 132 preferably in the intermittent
fashion in order to prevent the liquid-permeability of these
sheets 134, 132 from being adversely affected by this bonding
15 treatment. The skin-contact sheet 134 may be hydrophilic or
water-repellent.
[0032]
The leak-preventing barrier 136 is paired in right and
left barriers as will be seen in Fig. 3 and 4 and adapted to
20 prevent any amount of urine might flow on the skin-contact sheet
134 in the transverse direction Q and leak sideways out from
the urine suction device 102. The leak-preventing barrier 136

has its outer side edge 136c lying aside toward the outer side



[ 0030] 15The filter 132 is used to prevent any solid material contained in
urine fromaccumul ating on the urine sensor 118 and becom ng pernmanently
conductive and, in view of this, the filter 132 is preferably forned by the
sheet having air-perneability and |iquid-perneability both higher than 20
those of the air-perneation retardant sheet 124 and nore preferably forned
of a nonwoven fabric. The filter 1322%ray be pernmanently bonded to spacer
130 in a manner that the liquid-perneability of these sheet nenbers m ght
not be - 19- adversely affected. [0031] The skin-contact sheet 134

overli eseddpe bifl tigte 132ia8d JutAdapt @evice f a0 antd comrdien cont agke W th the
wearer' s urethral 5 orifice and peripheral region thereof as the urine

suct | on devhclordfd Sty o A MRALES S nBAGY < SUCRABE! B3paniaghgsheet 134
ybe formed of a soft and |iquid-pervious sheet material such”as a therma
bond nonvoxen fabrip having g basis ueight of, 15 10,25 o/, S fijarly to
is not bonded to the skin-contact sheet 134 and provided with
5 anelastic member 136b (See Fig. 4) such as rubber thread bonded
under tension thereto so as to extending in the longitudinal
direction P. With the urine suction device 102 being put on
the wearer's body, it bows in the longitudinal direction P as
will be seen in Fig. 1 under contraction of the elastic member
10 136b and thereupon the side edge 136d of the leak-preventing
barrier 136 is spaced upward from the skin-contact sheet 134.
The leak-preventing barrier 136 1is formed of a soft
thermoplastic synthetic resin film or a composite sheet
consisting of such film and a nonwoven fabric and preferably
15 of liquid~impervious nature. As viewed with the urine suction
device 102 being flattened (See Fig. 3), upper and lower ends
of the leak-preventing barrier 136 are covered with first and
second end sheets 138, 140, respectively.
[0033]
20 With the urine suction device 102 put on the wearer's
body, should defecation occur and the skin-contact sheet 134
be covered with feces, it will become no more possible for the

urine suction device 102 to detect urination and/or to carry



10 skin-contact sheet 134 is instantaneously inpregnated with urine at an
initial stage of urination. The skin-contact sheet 134 is bonded to the
filter 132 preferably in the intermttent fashion in order to prevent the
liquid-pernmeability of these sheets 134, 132 from being adversely affected
by this bonding 15 treatnent. The skin-contact sheet 134 may be hydrophilic
or water-repellent. [0032] The Ieakiﬁ?éventing barrier 136 is paired in
right and left barriers as will be seen in Fig. 3 and 4 and adapted to 20
prevent any amount of urine mght flow on the skin-contact sheet 134 in the
transver set diteedtsbne® taauk béakrigicdewaysoaut To amotibiesweh nedzudiriean devi ce
102. The | eak-preventing barrier 136 has its outer side edge 136c¢ |ying

asi de towardatPsnOULRE §Ld8e sullionedgeiol the YEi eosyakhonidevice 102
and bonded to the skin-contact sheet 134 while its Inner side edge 136d
lying asiide toward the mddl e zone.of th ri.ne_suction, device 1 IS not
bonded O FREERTh- SR Khas 1137 ki 5 odPaBadw P & Sitel netiit menber
136b (See Fig. 4) such as rubber thread bonded under tension thereto so as
to ext enahﬁégqiﬁ'?ctaﬁequbﬁ@pﬁeéi%r gileetrPeRsPL 4 ¥ ¢ H 4¥eatiri HRIB8R GMon devi ce
102 being put on the wearer's body, it bows in the |ongitudinal direction P
as wil vppseeanrfadeisgf thendepleasnt cactritdretdfc toeielfadid t4replid2dl0 136b
and thereupon the side edge 136d of the | eak-preventing barrier 136 is
spaced upyardiifomn t he, skiHcont 3aboshgehbod 341 odhend eaks priaventixng barrier
136 is formed of a soft thernoplastic synthetic resin filmor a conposite

h Lsti f f.i d f ' d f |y 15 of
i 01 BRI DS R 7 AL TP RE NP et P22 T B Vi 102 bei ng

flattened (See Fig. 3), upper and |ower ends of the Ieak-Ereyenting barrier
136 are Ebv&rderWteets t4Laand Perond leHdIsREEVIOLESO 12! vely.
[ 0033]

contained in feces may permeate these cover sheets 142a, 142b

10 toward the electrodes 143a, 143b, respectively. In this
defecation sensor 144, the electrodes 143a, 143b extend in the
longitudinal direction P in parallel to the electrodes 218a,
218b for urination detection and lower ends 145b of these
electrodes 143a, 143b as viewed in Fig. 3 and 5 extend downward

15 beyond the end sheet 140. When the lower ends 145b are soiled
with feces, the moisture contained in feces permeates the cover
sheets 142a resulting in electrical connection between the
electrodes 143a, 143b. 1Inconsequence, a power source 116a (See
Fig. 1) provided in the wiring 116 generates alarm signal which

20 is transmitted to an alarm system (not shown) included in the
pump unit 108. In response tothe alarmsignal, the alarmsystem
reminds a helper or the like to make desired disposal and to

exchange the urine suction device 102 with a fresh one.



20Wth the urine suction device 102 put on the wearer's body, should

def ecation occur and the skin-contact sheet 134 be covered with feces, it
wi |l becone no nore possible for the urine suction device 102 to detect
urination and/or to carry -21- out the desired task of urine suction. To
avoi d such undesired situation, the urine suction device 102 is provided
with a defecation sensor 144 as illutrated in Fig. 3, 4 and 5. In the

def ecati on sensor 144, el ectrodes 143a, 143b are fornmed on 5 upper surfaces
of thernoplastic synthetic resin film 142c, 142d, for exanple, by al um num
vapor depo8Bt#ion and the film 142c, 142d are covered with cover sheets
142a, 142b, respectively. The cover sheets 142a, 142b are |i qui d-pervious

so that noi st UFf%.ccaﬁ&@i@%qainnvigﬁe&f TRy Rel ARl dd1e58 scoNel sheels 142a,
142b 10 toward the el ectrodes 143a, 143b, respectively. In this defecation

sensor 144, .the .el ectrod 143a, 143b extend in the |longitudinal direction
51 n par 4F V4P Co G "N ECcPbAeg - 718, “TA B TRFT5AT REE Oht HECEETLGH and

| ower ends 145b of these el ectrodes 143a, 143b as viewed in Fig. 3 and 5
ext end d8HWaP dlA%5 beyigd aeiedehd sMeatnadp. lipen tHhe [Ugiere &RdSOr45h are
soiled with feces, the noisture contained in feces perneates the cover

sheets 1228 doesulitsieng ifthlelmeciyercad0 commedtd 0a dhettwean d hes eh edtimdes 143a,
143b. I nconsequence, apower source l116a (See Fig. 1) provided in the wiring

116 genepales- AP akofet c b &h AQ dS-ddeansibht edi 89 A-RLATJR Syet em (not
shown) included in the punp unit 108. In response to the alarmsignal, the

al arm system rem a_hel per . or like to ke desired disposal and to
exchanges?ﬁgéﬁ?fﬂgggﬁcﬁ}ﬁﬂHﬁ@&ﬁ&éEggiﬂ%gﬁﬁsglg?égﬁ 8ﬂ%£ln9q5§PWl%5034] Fig.
6 is a plan view of the urine sensor 118 used in the device illustrated by
Fig. 3, #Whaml He grerfapart vd theRe slrttimfes 218a, 218b are coated.

The film member 260 is a rectangular member extending in the
10 longitudinal direction P and a middle zone of this rectangular
film member 260 as viewed in the transverse direction Q is cut
out in the longitudinal direction P so as to form a substantially
rectangular opening 171. Such film member 260 has an upper end
266 adapted to hold the clip 120 as seen in upper portion of
15 Fig. 6, lateral zones 267a, 267b extending downward from the
upper end 266 on both sides of a center line L;-IL; which dissects
the dimension of the urine sensor 118 as viewed in the transverse
direction, and lower ends 268a, 268b extending downward from
the lateral zones 267a, 267b, respectively. The lower end 268a
20 and the lower end 268b are connected to each other by a hookup
268c. At the upper end 266 of the film member 260, the
electrodes 218a, 218b are exposed. The lateral zones 267a, 267b

and the lower ends 268a, 268b are coated with the insulating



device 102 is indicated by imaginary line. The urine sensor 5 118 conpri ses
a filmnmenber 260 fornmed of a synthetic resin film a pair of urine
detection el ectrodes 218a, 218b formed on one surface of the film nmenber
260 and insulating coating 170 with which the nost part of these el ectrodes
218a, 218b are coated. The fil mnmenber 260 is a rectangul ar nenber
extending in the 10 | ongitudi nal dirgttion P and a niddl e zone of this
rectangul ar filmnmenber 260 as viewed in the transverse direction Qis cut
out in the longitudinal direction P so as to forma substantially

rect angu@at apeni7eg f271lthSuads if idamtnmenbeeo2601 dasiag pperradnd 266 adapt ed
to hold the clip 120 as seen in upper portion of 15 Fig. 6, lateral zones

267a, 267p.&xtendingsdownvard frem Lhei yRpers£nd 1266 on potdy sides of a
center line L1-L1 which dissects the dimension of the urine sensor 118 as

Gownar &1 1O Vi [FALET Al $orts 1387a0T 241 IPEepeRt: 9619, OTra Tover  end
268a
exposed.
5 [0035]

Fig. 7 is a sectional view taken along the line VII-VII
in Fig. 6. The film member 260 is formed on its upper side as
viewed in Fig. 7 with, in addition to the electrode 218a for
urine detection, a circuit 250 for detection of breaking. The

10 urine detection region 175a of the electrode 218a is exposed
in the non-coated region 169a while the circuit 250 is entirely
covered with the insulating coating 170.

[0036]

Fig. 8 is a plan view showing the urination sensor 118

15 with the insulating coating 170 peeled off. On one surface of
the film member 260, the urine detecting electrode 218a extends
substantially in an L-shape along the lateral zone 267a and the
lower end 268a. The other urine detecting electrode 218b
extends substantially in a reversed L-shape along the lateral

20 zone 267b and the lower end 268b. The circular regions 175a,
175b formed in these electrodes 218a, 218b are exposed in the

non-coated regions 169%a, 169b as seen in Fig. 6. Between these

electrodes 218a, 218b, the breaking detector circuit 250 which



20 and the | ower end 268b are connected to each other by a hookup 268c. At
t he upper end 266 of the film nmenber 260, the el ectrodes 218a, 218b are
exposed. The |l ateral zones 267a, 267b and the | ower ends 268a, 268b are
coated with the insulating - 23 - coating 170 for the nost part thereof,
|l eaving a plurality of circular spots as non-coated regions 169a, 169b in
whi ch urine detecting region 175a or?475b of the el ectrode 218a or 218b is
exposed. 5[ 0035] Fig. Vis a sectional view taken along the line
VII-VII in Fig. 6. The filmnenber 260 is formed on its upper side as

vi ened i hsRpctrdlly iconaddibdoni tio tithe relspetraode 2d@ar fatdurli7nge
detection, a circuit 250 for detection of breaking. The 10 urine detection

region 1752 of {ihe 8liect ede 2188 L3cexpP9sed »1sd he Nan-LRated @l on 169a
while the circuit 250 1s entirely covered with the 1 nsulating coating 170.

[0036] Fig. 8 is a plan view show ng . the urinati sensqr, 118 15 with the
[ nsul at | RECESat e S0 e od G O R One Str T ack bFa i WA Threfber 260,
the urine detecting el ectrode 218a extends substantially in an L-shape

al ong thé0Patkral zone 267a and the | ower end 268a. The other urine

detecting el ectrode 218b
5 In the urine sensor 118 as has been described above, the

film member 260 is preferably formed of a polyester £ilm having
a thickness of 50 to 100 pym. The electrodes 218a, 218b may be
obtained by printing them in desired shapes on the film member
260 with conductive ink or conductive coating material. The
10 conductive ink or the conductive coating material may contain,
for example, carbon black in 3 to 7% by weight, artificial
graphite such as carbon graphite in 10 to 30% by weight and an
appropriate quantity of silver pigment. Preferably, each of
the electrode 218a, 218b is configured to have a width of 0.5
15 to 2.0 mm and a resistance value of 150 KQ or lower wherein each
of the non-coated regions 169%a, 169b has a diameter of 1 to 2
mm. The breaking detector circuit 250 may be obtained, for
example, by printing them in a desired shape on the film member
260 with ink containing carbon black in 3 to 7% by weight and
20 artificial graphite in 5 to 10% by weight. It is essential for
this circuit 250 to exhibit a resistance value substantially
higher than a resistance value exhibited by the urine detecting

electrodes 218a, 218b and preferably has a width of 0.3 to 1



extends substantially in a reversed L-shape along the lateral 20 zone 267b
and the | ower end 268b. The circular regions 175a, 175b forned in these

el ectrodes 218a, 218b are exposed in the non-coated regions 169a, 169b as
seen in Fig. 6. Between these el ectrodes 218a, 218b, the breaki ng detector
circuit 250 which - 24 - is electrically connected with the respective

| ower ends 173, 174 of the urine def%%ting el ectrodes 218a, 218b and
extends al ong the peripheral edge of the opening 171 as illustrated. [0037]
5In the urine sensor 118 as has been descri bed above, the film menber 260
i s prefenablyd forred ofaracepolayiest exf 2 b RaviMeg a t hi ckness of 50 to 100
pm The el ectrodes 218a, 218b may be obtained by printing themin desired
shapes ongghe) fil mmenber 260 with conductive ink or conductive coating
mat eri al . The 10 conductive ink or the conductive coatlng material may

contain, {or PR SRPan bl ke LGB LR % 1) S L i
sensor 118 of Fig. 6, the power source ll6a contained in the

5 wiring 116 supplies weak current A so as to flow on a steady
basis between electrodes 218a, 218b and the circuit 250
electrically connected to them. So far as passage of the
current A in an electric circuit 110 inclusive of the wiring

116 is detected, the urine detecting electrodes 218a, 218b are

10 determined to be normal. If the current A can not be detected,
on the contrary, it is determined that there is some kind of
trouble such as breaking in the urine detecting electrodes 218a,
218b. 1In this case, the pump unit 108 may output a signal to

the helper and remind exchange of the urine sensor 118. If a

15 region surrounded by the imaginary line 176 in Fig. 6 is wetted
with urine, urine will flow into the non-coated regions 169a,
169b provided in the lateral zones 267a, 267b and then come in
contact with the urine detecting regions 175a, 175b,
respectively. As a result, the electrode 218a in the lateral

20 zone 267a and the electrode 218b in the lateral zone 267b are
electrically connected with each other by the intermediary of
urine. When a resistance across urine present between the

electrodes 218a, 218b becomes lower than a resistance across



appropriate quantity of silver pignent. Preferably, each of the el ectrode
218a, 218b is configured to have a width of 0.5 15 to 2.0 nun and a

resi stance val ue of 150 KO or |ower wherein each of the non-coated regions
169a, 169b has a dianeter of 1 to 2 mm The breaking detector circuit 250
may be obtained, for exanple, by prin%ing themin a desired shape on the
filmmenber 260 with ink containing'a rbon black in 3 to 7% by wei ght and
20 artificial graphite in 5 to 10% by weight. It is essential for this
circuit 250 to exhibit a resistance value substantially higher than a

resi st antke wal we1 igx RiSHi, t ede byut henturfilnersdebentrag etect rddesi2t8a8,t 218b and
preferably has a wwdth of 0.3 to 1 - 25 - nmand a resistance value of 2

h 0 r112 M2 50 0038linhn 4 hec5aseantet BatUri NG SUSEEOBsdeMIGR 102viishng the
resistance decreased. When a value of the current B flowing
across urine becomes higher than a value of the current A flowing

5 across the circuit 250, the electric circuit 110 can detect
occurrence of urination on the basis of an abrupt change in the
current or an abrupt change in voltage or resistance reflecting
the change in the current. 1In response to the signal generated
on the basis of such change, the pump unit 108 actuates the

10  suction pump to suck urine and turns off the suction pump when
the resistance across the electrodes 218a, 218b increases until
the predetermined level.
[0039]
While the non-coated regions 169a, 16%b adapted to expose
15 the urine detecting regions 175a, 175b of the urine sensor 118
in the embodiment illustrated by Fig. 6 are formed in the lateral
zones 267a, 267b in asymmetrically about the center line L;-1;,
it is possible to provide these non-coated regions 169%a, 169b
in symmetrically about the center line L;-L;. According to the
20 embodiment illustrated by Fig. 6, a plurality of the non-coated
regions 169a, 169b are provided at the lower ends 268a, 268b
of the film member 260 and in the vicinity thereof closely one

to another. Such unique arrangement of the non-coated regions



sensor 118 of Fig. 6, the power source 116a contained in the 5 wiring 116
supplies weak current A so as to flow on a steady basis between el ectrodes
218a, 218b and the circuit 250 electrically connected to them So far as
passage of the current Ain an electric circuit 110 inclusive of the wiring
116 is detected, the urine detecting electrodes 218a, 218b are 10
deternined to be normal. If the curréht A can not be detected, on the
contrary, it is determned that there is sone kind of trouble such as
breaking in the urine detecting el ectrodes 218a, 218b. In this case, the
punp uni 16383 1@Sb dut putraatsggoat im0 thee  helper i andriremindheedehaige of the
urine sensor 118. If a 15 region surrounded by the inmaginary line 176 in

118, CLGBEPERE M e epapep otlflpn neye s omenae g ons
oo ety Llehs, ML4TE SSReSt Lo, KoBl oy 475 8% S SATRLNT ity A
retardant sheet 124, the urine suction device 102 can quickly
5 suck such amount of urine. However, it will be appreciated that
the pattern in which the non-coated regions 16%a, 16%b are
distributed is not limited to that adopted by ﬁhis particular
embodiment and these non-coated regions may be appropriately
located in the lateral zones 267a, 267b taking account of the
10 wearer's posture when the urine suction device 102 is put on
the wearer's body.
[0040]
Fig. 9 is a plan view of the urine detector unit 102b and
Fig. 10 is a schematic sectional view taken along a line X-X
15 in Fig. 9 wherein the urine receiver unit 102a is indicated by
imaginary lines in Fig. 10. As will be seen in Fig. 6 through
8, the urine sensor 118 of the urine detector unit 102b is
provided in the paired lateral zones 267a, 267b of the film
member 260 spaced from each other in the transverse direction
20 Q and extending in parallel to each other in the longitudinal
direction P with the electrodes 218a, 218b, respectively. A
first electrode assembly 118a of the urine sensor 118 comprising

the lateral zone 267a and the electrode 218a is sandwiched by



20 zone 267a and the electrode 218b in the lateral zone 267b are
electrically connected with each other by the internediary of urine. Wen a
resi stance across urine present between the el ectrodes 218a, 218b becones

| oner than a resistance across - 26 - the circuit 250, the current flows
no nore across the circuit 250 having_ a resistance but flows across urine
havi ng a resi stance decreased. \Wen"~ 8%val ue of the current B fl owi ng across
uri ne beconmes higher than a value of the current A flowing 5 across the
circuit 250, the electric circuit 110 can detect occurrence of urination on
t he basi shef cashad utecthdriitfe annl tthe eprrent 180 . arPabriupts cfangesien vol t age
or resistance reflecting the change in the current. In response to the

si gnal genshabedibtt heghasd $1hQf spHehr changdgrchhengusd, i bR 1act uat es
the 10 suction punp to suck urine and turns off thé suction punp when the

resi stan Cross_t el odes 218a, 218b increa tjl the
br edet or T RG T8 12 D6 0T "N ErE St he AL CUat et g orid er6gd.s P& adapt ed
to expose_ 15 the urine detecting regions 175a, 175b of the urine sensor 118

in the ekboditishPorPrdst?ateerbylrng. L6T &k 2bers@nichzehes | Her al020nes

267a, 267b in asymetrically about the center line L1-L1, it is possible to
provide thésecdantcdatethe egisprstibtasiddbebdgen Zaaet Theatlytabdw t he
center line L1-L1. According to the
and the skin-contact sheet 134 both overlapping the spacer 130
are bonded not only to each other but also to the cushion sheet
128 and the spacer 130 along these first and second joint zones
301, 302. Portions of these cushion sheet 128 and the spacer
10 130 extending beyond opposite side edges 269b of the second
electrode assembly 118b are put flat and bonded together along
second and third joint zones 302, 303 defined outside the
respective side edges 269b. The filter 132 and the skin-contact
sheet 134 both overlapping the spacer 130 are bonded not only
15 to each other but also to the cushion sheet 128 and the spacer
130 along these second and third joint zones 302, 303.
[0041]
Along the first, second and third joint zones 301, 302,
303, the sheet members 128, 130, 132, 134 overlapping one
20 another are joined together by fusion or adhesion and in close
contact one with another not only along these joint zones 301,

302, 303 but also in the vicinity of these joint zones 301, 302,

303. The term "vicinity" used herein should be construed as



20 enbo

and in the vicinity thereof closely one to another.
non-coated regions - 27 - 169a, 169b is advantageous in that,
e inmmediately after urination %s rapi dly dispersed from above

of the
if urin
downwar
air-per
qui ckly

not limted to that adopted by this particular enbodi nent and these

dinment illustrated by Fig. 6, a plurality of the non-coated regions
169a, 169b are provided at the | ower ends 268a, 268b of the filmnenber 260

d as viewed in Fig. 6 rat her “than fl owi ng toward the

nmeability retardant sheet 124, the urine suction device 102 can

Such uni que arrangenent

even

5 suck such anount of urine. However, it will be appreciated that
t he pattar miar whitehdtihg aonteost edmmegiibnsdd 69ec d69lpreamy difserichuted i s

non- coat-fgh (1€ gi NS, ”ﬁ)écb@d@ﬁgr@@ré ety drcatredd rRotdRiiter dlr zeres 267a,

267b taking account of the 1

devi ce
urine d

along a line X-X 15 in Fig. 9 wherein the urine receiver unit 102a is

uni S”a séhenmatic "Sectiona

wearer's posture when the urine suction

Vi éw t aken

WZde BUELN KNP HERL el 5. Dotk LOGIOIOF 802 i, 3BLaRYLew of the

i ndi cat PRI ndGi RAFHTEFFRS ShtRRE. 20 d.eaks RPI ChEN5RFISETHI 96 t hr ough

urine sensor 118 of the urine detector unit 102b is provided in the

8, the
pai r éd

10

15

20

| dtersalaceanés 0267 at h@ e adf melefrisl @28, 130, 132, 134 may be
relatively thin, preferably it is compressed to the range of
2/3 to 1/10 of the thickness in a no-joint zone extending 5 mm
outside the joint zone. In the case of the first, second and
third joint zones 301, 302, 303 obtained by locally compressing
the sheet members 128, 130, 132, 134 and simultaneously fusing
one or more of these sheet members, for example, a thickness
of the spacer 130 which is thicker than the remaining sheet
members may be reduced along the first, second and third joint
zones 301, 302, 303 to enhance a degree of close contact among
the sheet members 128, 130, 132, 134 in the vicinity of these
joint zones 301, 302, 303. 1In other words, by fusing the sheet
members 128, 130, 132, 134 overlapping one another together at
common zones under pressure, total thickness of these sheet
members 128, 130, 132, 134 can be effectively reduced. Such
method is effective also to keep the sheet members in close
contact one with another in the vicinity of the first, second
and third joint zones 301, 302, 303. 1In the case of the first,

second and third joint zones 301, 302, 303 obtained by use of



menber 260 spaced from each other in the transverse direction 20 Q and
extending in parallel to each other in the longitudinal direction P wth
the el ectrodes 218a, 218b, respectively. A first el ectrode assenbly 118a of
the urine sensor 118 conprising the |ateral zone 267a and the el ectrode
218a i s sandwi ched by -28- the cushion sheet 128 and the spacer 130.
Portions of these cushion sheet 128-3hd the spacer 130 extendi ng beyond
opposite side edges 269a of the first electrode assenbly 118a are put fl at
and bonded together along first and second zones 301, 302 5 defined outside
t he respedhéeveves) det etlgesd269aagdhesiy| het &32eahtlal h€oskithecshkatt sheet
134 both overl appi ng the spacer 130 are bonded not only to each other but

al so to hag.cushben sheei3128 ;and, EBataPaGsle k30 13/ pRgi bhesgtbirigh .and
second joint zones 301, 302. Portions of these cushion sheet 128 and the
spacer While it is not shown, the sheet members 128, 130, 132, 134 may
be intermittently joined together at further zones in addition
5 to the first, second and third joint zones 301, 302, 303 to
prevent these sheet members 128, 130, 132, 134 from being
displaced from one another.
[0042]
According to an embodiment of the urine detector unit 102b
10 wherein the cushion sheet 128, the spacer 130, the filter 132
and the skin-contact sheet 134 are joined along the first,
second and third joint zones 301, 302, 303 provided outside the
respective pairs of opposite side edges 269a, 269b of the first
and second electrode assemblies 118a, 118b, the cushion sheet
15 128, the spacer 130, the filter 132 and the skin-contact sheet
134 are reliably kept in close contact one with another in the
vicinity of the first, second and third joint zones 301, 302,
303 even when the cushion sheet 128 and the spacer 130 are apt
to be spaced from each other due to a fact that a dimension of
20  the filmmember 260 or the electrodes 218a, 218b in the thickness
direction R is relatively large or a dimension of the opening

171 in the transverse direction Q is relatively small. So far

as the spacer 130 which is mesh-textured and having a relatively



10 130 extendi ng beyond opposite side edges 269b of the second el ectrode
assenbly 118b are put flat and bonded together al ong second and third joint
zones 302, 303 defined outside the respective side edges 269b. The filter
132 and the skin-contact sheet 134 both overl appi ng the spacer 130 are
bonded not only 15 to each other but also to the cushion sheet 128 and the
spacer 130 al ong these second and t Pt d joint zones 302, 303. [0041] Al ong
the first, second and third joint zones 301, 302, 303, the sheet
menbers 128, 130, 132, 134 overl appi ng one 20 anot her are joined together
by fusi ohigh @Edhdgiems andnigntled ahectontabd r orendvnbhalandt heromhatrio y al ong
these joint zones 301, 302, 303 but also in the vicinity of these joint

Zzones 30%uc§98m:§9%xlEQ%f&%&%h%!?cEBhb¥ésHé§dEE§¥éﬂfkﬁ%“aﬂﬂ%xb%h%gﬁstrped as
- 29 - an area extending at |l east 3 nmoutside the periphery of each joint

zone. Accordin i a e ferred enb dLnené»of the . first, second and
ChiTd | oFREoSbnes: 301 3020 505" e T ckhese TerEolacs ehifpraseed So
that at |east the cushion sheet 128 or 5 the spacer 130 of the sheet
menber s a28thanp, Ynne 13usepyrerd renaei Veeyskhnncoptaser §Br¢ti tL 3%
conpressed to the range of 2/3 to 1/10 of the thickness in a no-joint zone
ext endi ngobe smuodd siadesutdtd groifptrczoné. tha tdmneaseiafi drhendanrsstl,0 0=econd and
third joint zones 301, 302, 303 obtained by locally conpressing
to pass through the fiber interstices of the sheet members 134,
132, 128 being in close contact one with another and the meshes
of the spacer 130 in this order and then to pass through the
air-permeability retardant sheet 124 into the urine retainer
10 112. The respective sheet members 134, 132, 128 may be provided
in the form of fibrous assemblies such as a nonwoven fabric,
more preferably in the form of hydrophilic fibrous assemblies
to promote movement of urine toward the urine retainer 112 under
capillary action in fibrous interstices in these sheet members
15 134, 132, 128 Dbeing in close contact one with another.
Referring to Fig. 9, the first, second and third joint zones
301, 302, 303 respectively provided in the form of a plural spots
intermittently arranged on a line in the longitudinal direction
P preferably in a manner that these joint zones do not disturb
20 movement of urine in the transverse direction B.
[0043]

In the urine suction device 102 according to the present

invention, as will be apparent from Fig. 10, the first electrode



10 the sheet nenbers 128, 130, 132, 134 and sinul taneously fusing one or
nore of these sheet nenbers, for exanple, a thickness of the spacer 130
which is thicker than the renmi ni ng sheet nenbers naybe reduced al ong the
first, second and third joint zones 301, 302, 303 to enhance a degree of

cl ose contact anong 15 the sheet nenpers 128, 130, 132, 134 in the vicinity
of these joint zones 301, 302, 303." 7 ot her wor ds, by fusing the sheet
menbers 128, 130, 132, 134 overl appi ng one anot her together at comobn zones
under pressure, total thickness of these sheet nenbers 128, 130, 132, 134
can be effsothellyspetutetde Suodn®@e leethodeiss sfrilelgt ilV8bad 1o spackeep t he
sheet nenbers in close contact one with another in the vicinity of the

first, seeontand ddhiekd FokntxZANES, 3:%;1,5 3023 53R8-id RHe rease ket he
first, second and third joint zones 301, 302, 303 obtained by use of -30-

direction Q and thereby form the opening 171. Consequentially,
the cushion sheet 128 and the spacer 130 are opposed to each
5 other in the opening 171 and can be joined together outside the
respective pairs of opposite side edges 26%a, 269b of the
electrode assemblies 118a, 118b. It should be appreciated that
the second joint region 302 in the form of plural spots arranged
on a line serves for the first electrode assembly 118a as well
10 as the second electrode assembly 118b. Referring to Fig. 10,
while the cushion sheet 128 and the dispersing sheet 126 may
be joined together along the first, second and third joint zones
301, 302, 303, these two sheets 128, 126 can be kept in close
contact with each other so far as the urine suction device 102
15 is on the wearer's body even if these two sheets 128, 126 are
not joined along the first, second and third joint zones 301,
302, 303.
[0044]
Fig. 11 is a view similar to Fig. 9, illustrating an
20  alternative embodiment of the present invention. In the case
of the urine detector unit 102 illustrated by Fig. 11, each of
the first, second and third joint zones 301, 302, 303 is provided

in the formof a single line or belt extending in the longitudinal



adhesive, it is advantageously not essential for the sheet nenbers 128,

130, 132, 134 to contain thermally fusible material . Wile it is not

shown, the sheet nmenbers 128, 130, 132, 134 may be intermttently joi ned
together at further zones in addition 5 to the first, second and third
joint zones 301, 302, 303 to prevent ghese sheet nenbers 128, 130, 132, 134
from bei ng di spl aced from one anothé?.'[0042] Accordi ng to an enbodi nent of
the urine detector unit 102b 10 wherein the cushion sheet 128, the spacer
130, the filter 132 and the skin-contact sheet 134 are joined along the
first, setoadtamd P hind pogidraonea30h 1302t h3@® rpesvioded nguttsi dé t he
respective pairs of opposite side edges 269a, 269b of the first and second

el ectrodecassenpbi s 1hda,1 ki, dhecicdishi o5k shggt sddohdB8ellche repacer 130,
the filter 132 and the skin-contact sheet 134 are reliably kept in close

_ in-contact sheet 134 are cl os
Foi nt zonaee b 400 e T WA o e 58 0R Cenaat E 0 na ‘Te Spacer

130 are apt to be spaced from each other due to a fact that a dinension of
20 the fiPHeMEIE26010r3Y4re S8PeCeFbries L PR LTI PEHMPREPRBE t D CRASSS

direction Ris relatively large or a dinension of the opening
5 in the transverse direction Q, these continuous linear joint

zones ensure the sheet members 128, 130, 132, 134 to be kept
in close contact one with another over a large area and promote
movement of urine from the urine detector unit 102b toward the
urine receiver unit 102a.

10 [0045]

Fig. 12 is a view similar to Fig. 10, illustrating still
another embodiment of the present invention. The urine
detector unit 102b according the embodiment illustrated therein
is distinguished from the embodiment illustrated in Fig. 10 in

15 that neither the dispersing sheet 126 nor the filter 132 is
included and the air-permeability retardant sheet 124 contains,
in addition to the thermoplastic synthetic fibers, hydrophilic
fibers such as rayon fibers and thereby serves also as the
dispersing sheet 126 of Fig. 10. Regarding the filter 132, the

20 nonwoven fabric used to form the skin-contact sheet 134 has
fiber interstices appropriately narrowed so that the
skin-contact sheet 134 may function also as the filer 132 used

in the embodiment of Fig. 10. Referring to Fig. 12, the cushion



171 in the transverse direction Qis relatively small. So far as the spacer
130 which is nesh-textured and having a relatively -31- high thickness
anong the sheet nenbers and no ability of urine suction is in sufficiently
conpressed state, the other sheet nenbers 128, 132, 134 can be kept in

cl ose contact one with another. Urine discharged onto the skin-contact
sheet 134 5 noves under a suction foPte of the vacuum suction means 100a to
pass through the fiber interstices of the sheet nmenbers 134, 132, 128 being
in close contact one with another and the neshes of the spacer 130 in this
order andhtbenli®, pass sdaceugh 30hendi thpesbabcdntyct etteradant3sSheet 124
into the urine retainer 10 112. The respective sheet nenbers 134, 132, 128

maybe prg&ﬁ@@! kRgbhgelormeef i RnRuss agsealbibes sich &8 anponwawen fabric,
nore preferably |n t he form of hydrophlllc fi'brous assenblies to pronote

novenent rine toward t uri r 12 u der ca | a ction in
fibrous |g?%$£??%é§*ﬁﬁﬁgﬁ’228§ﬁé g%%bﬁ ?%ri f@?e ?9% é¥&%lln cl ose
contact one with another. Referring to Fig. 9, the first, second and third
joint zoResoBA1] 0B, 2353 Y&s pact PVéFydBrBK}?d%Hd? E49RS 47 4R ot &5 ur al
spots intermttently arranged on a line in the longitudinal direction P

pr ef € abbkycond e Imannerdd hatetmbégel ] &b il zonehedohhot! o shurdo20 Itvenent  of
urine in the transverse direction B. [0043] In the urine suction device 102

accor di ngnfoc fher Nregenfoime 32nea3sendlp Lil8aand hgssecend elrald ode
assenbly 118b are spaced from each other, for exanple, by 5 o 15 nmin the
transverse, di recti o, QAd 4t hes €0 Lor S‘"OPLQ% PRS0 1Y 11740, Conseaugnt i al by,
are intermittently provided in the longitudinal direction P.
The second joint zone 302 and the third joint zone 303 are
10 provided between the first electrode assembly 118a and the
second electrode assembly 118b. The first, second, third and
fourth joint zones 301, 302, 303, 304 exemplarily illustrated
in Fig. 12 are preferably adopted when a dimension by which the
first and second electrode assemblies 118a, 118b are spaced from
15 each other is relatively large.
[0046]
Fig. 13 also is a view similar to Fig. 10, illustrating
yet another embodiment of the present invention. The urine
detector unit 102b in the embodiment illustrated herein
20 comprises the air-permeability retardant sheet 124, the cushion
sheet 128, the spacer 130 and the skin-contact sheet 134 all

of which are similar to them in the embodiment illustrated in

Fig. 12. While the cushion sheet 128 and the spacer 130 are



t he cushion sheet 128 and the spacer 130 are opposed to each 5 other in the
opening 171 and can be joined together outside the respective pairs of
opposite side edges 269a, 269b of the el ectrode assenblies 118a, 118b. It
shoul d be appreciated that the second joint region 302 in the form of

plural spots arranged on a line serves for the first el ectrode assenbly
118a as wel| 10 as the second el ectfode assenbly 118b. Referring to Fig.

10, while the cushion sheet 128 and the dispersing sheet 126 nay be joi ned
together along the first, second and third joint zones 301, 302, 303,

t hese twrosimets 28 ol26r edpnbettee Pt reh, cleasadcamttadtrdn dinteachest her so
far as the urine suction device 102 15 is on the wearer's body even if

these twmsheebs 328, 426 sane-Rehtheiknedeat oy tikenbirsdinseeondnand third
joint zones 301, 302, 303. [0044] Fig. 11 is aviewsimlar to Fig. 9,

1 ustr bl ony 20, LGSk e, STROdoRte 0L, LR P ggent Jgpvent gy, 0 the
skin-contact sheet 134 is joined along its peripheral edge (not
5 shown) to the spacer 130 or the cushion sheet 128 overlapping
the peripheral edge. If the skin-contact sheet is sufficiently
soft to come easily in contact with the spacer 130, the present
invention may be implemented in a manner that merely a pair of
sheets sandwiching therebetween the first electrode assembly
10 118aaswell as apair of sheets sandwiching the second electrode
assembly 118b are respectively joined together to assure that

the respective pairs of sandwiching sheets can be maintained

joined together and prevented from being spaced from each other.



the first, secondandthird joint zones 301, 302, 303 is provided in the form
of a single line or belt extending in the longitudinal - 33 - direction P
and preferably has a |l ength corresponding to at least 1/2 of the | ength of
the first and second el ectrode assenblies 118a, 118b. While these first,
second and third joint zones 301, 302,,,303 certainly obstruct novenent of
urine 5 in the transverse direction Q  these continuous |linear joint zones
ensure the sheet nmenbers 128, 130, 132 134 to be kept in close contact one
Wi th another over a |arge area aﬁd p oﬁn ¥eSnovenent of urine fromthe urine
detector unit 102b toward the urine receiver unit 102a. 10[ 0045]

Fig. 12 is a viewsimlar g, |IIustrathg:st| another ﬂbodinent

of the pr@gentzﬁH5éHFl ?Ftﬁ?ﬂaiﬁwﬁﬂg GeTBEt oranit t taccording” ? e

enbodi rrerﬁdagiﬂamtoetteegut ey eha vies rirstsi Ingdy sheas facofathe renbedi aehs

Litustrated it il 0o, 460 40 TRat hals nelififle e dippeland, sheehalz8ynor the
[ e a|r- per [

filter s 1 ncl dedl%nd t ty retardant sheet
cont ai ns,dé¢rpcddi vnéh 2etadied Her ﬁﬁ@lﬂa@ﬂf@ﬁ SRRHSSC URBeP S, ash?@r Bﬁhl lic

fibers Suﬁ{'t&g)cfs%)@%eftw@@hsséf@ diher eby §§wa§rﬁh§q:&&altd& dnspessing sheet
126 of Fig Regarding the filter 132, th onmovegﬁfabrlc u;ed to

forn1the'%kﬂ%”%%ﬁ%é%FnéﬁéQP 1397 3L 4 | et ndt IQQﬁ &S rappropritatet
nar r oned @ﬂﬁé”lateiz@@véi(l Ongentaaet sheet uisﬂaﬁwnf mmtebmmlmtasathe filer
132 used in th i ment_ of Ft%é’lo Referrln

a

shi on
-34- sheet® ﬁ%ﬁ? ? §b388PuT§ﬂl 1t e 8kitn-con ac egﬁ F%%§4H2?28ﬁ0|ned
toget her suttdiade sehd sideurdges 260acehst he d¢rsated evt riddebassenbfy 118a

al ong t he, ‘élgeret?c%gbr%#&r%f é@éecond&ﬁ'%aié ¢ Ql'e%c%%&eué"@@ t@ndueut si de

the side e el ectro assenb 118b along the third
joint zorer3u3iake i ﬂéeﬂﬁrreittﬁwerzéﬁétamer\%q éah@ltumf}%tlflétl@a t hese

first, se@évghetfugghéyutdﬁyﬁﬂg@g .0i nt zones 301, 302, 303, 304 are
|ntern1ttently rovided in the | glt glnal di.rection P. j oi nt

S d
zone 302 and t JﬁhPF&“Fo?%YGQBﬁ% P@pfésbpgv?égﬁubéﬁﬁgiﬁcg Flrst
eIectrodeaﬁgaﬁﬂhk¥siéﬂawa@meﬂbet&eennﬂléhecdprEVBGBedﬁkﬁtkﬂ&hﬂ:ihé first,

second, third a d g%ggﬂsjég C;gﬂgthQéj %Q%naﬁgﬁ gérgigggl bhg

|IIustrate& Nk are prefera I mensi on whi ch t he
first anddSEﬂUndnel@@dr@D@C%@sénbmlé@cmlgéhexlgb>a%% spaeBEPREoRRLS each

other is ﬁ@%éﬁﬂi@ﬂBéﬂg%rgewhen said urine detector unit is wetted with

said urine;

said first sheet is disposed between said skin and said
electrode assemblies, said second sheet is disposed between
said electrode assemblies and said urine receiver unit, and said
first and second sheets are put flat and joined together outside
respective pairs of opposite side edges of said pair of
electrode assemblies so as to form joint zones along which said
first and second sheets are locally thinned;

said first sheet is not responsible for urine suction but
water repellent and thinned along said joint zones; and

said first and second sheets are kept in close contact
with each other along said joint zones and in the vicinity of

said joint zones.

[2] The urine suction device as defined by claim 1, wherein
said joint zones are formed along said side edges of said pair

of electrode assemblies in the form of plural spots



[0046] Fig. 13 also is a viewsimlar to Fig. 10, illustrating yet another
enbodi nent of the present invention. The urine detector unit 102b in the

enbodi ment illustrated herein 20 conprises the air-perneability retardant
sheet 124, the cushion sheet 128, the spacer 130 and the skin-contact sheet
134 all of which are simlar to themi 7t_he enbodi nent illustrated in Fig.

12. While the cushion sheet 128 and the’'spacer 130 are - 35 - joined to
each other along the first, second an third joint _zones 301, 302, 303, the
ski n- contigdte nfdy 4 skEdlpErAedrt bt RefSPacef 180P4PRnglthese j oi nt
zones 301, 302, 303. The skin-contact sheet 134 is joined along its

peri pher edg not .5 shown). to the spacer 0 or ,the cushion shget 128
over | appﬂ? t hgfh%eﬁrr}ﬁl@r SUEdQE. I e a&ki%ﬁ&ﬁ%aﬁf Sesat™ ifs) Sufficiently
soft to odreredaskhydijpiocontzactswitimddeeespaear s4380,pdihe ofr esentrpdeent i on

may be | enent.ed. i r.tha I a_paj S t ndwi, chi ng
therebet&g%ﬁgﬁﬂé'qﬁr§¥geggggﬁgﬁgpa§%e Jﬁ%%ﬁoe%?ggdgégwgﬁf %éig'pg%g of
sheet s sahdwiahiong t he second el ectrode assenbly 118b are respectively

j oi ned together to assure that the respective pairs of sandw ching sheets
can be mai ntained joined together and prevented from bei ng spaced from each
other. [4] _d@e erARSUGHIoAdGring 38Es IR Fevl caé dHt Odi ﬁgaémari ne
recei ver umit-oadaps pdiiea-die pui danrite deearesrsubodyisa wsed anfacaet he
wearer's urethral rifin.and its peripheral skin,and.a uggggt%gg detector
unit attathéd 16284 GPGr1 hd LTV UhiY ST &Y B8 1% 8Fposed Bt ween
sai d ski rslaret saithaisiide omoed Mer tonsdidpditroo fetlectt npdenassenbliem sai d
urethral Aid LiCfoa el 0 2l d NS I LCRLYEN o010 @0th A UELRBRHON
detector unit are connected to ‘a vacuum suction neans provi ded separately
of them sB adtapnddiads vae epesdEe bh srdig isoactinftePBhaBREMBASPS  of a
detecti onssignaly QwkPut ghigmpsal dobs | e detRGty URd jlansdckoushhe into
said urine receiver unit, wherein said uiéne sucti.on éegéggét¥§gﬁg£

conpri seghirst sheet or said second sheet along said join
said first sheet, said second sheet and said any one

liquid-pervious sheet are kept in close contact one with another
along said joint zones and in an area extending at least 3 mm

outside the periphery of each joint zone.

[5] The urine suction device as defined by any one of claims
1 through 4, wherein said joint zones are fusion welded zones
obtained by fusing and then hardening at least one of said first
sheet and said second sheet so that a total thickness of said
first and second sheets along said joint zones is smaller than
a total thickness of said first and second sheets in peripheral
regions extending around respective said joint zones; and

said skin contacting liquid-pervious sheet disposed between
said first sheet and said skin is not joined to said first sheet

in saild fusion welded zones.

[6] The urine suction device as defined by any one of claims
1 through 5, wherein said pair of electrode assemblies 1is
obtained by printing conductive ink on a film member;

said film member has an opening formed by cutting out a middle

zone of said pair of electrode assemblies; and



said urine detector unit conprising a pair of electrode assenblies

sandwi ched between a liguid-pervious first sheet and a |iquid-pervious
second sheet and extending in parallel in one direction and spaced from
each other so as to output said detectiﬂp si gnal when said urine detector
unit is wetted with said urine; "said first sheet is disposed between
said skin and said el ectrode assenblies, said second sheet is disposed

bet ween sai d el ectrode assenplies an aid uri,ne receiver unit, and said
rrot and b gRI EhEdies A BAERT TSI 4id SoPREC T oget RIF R et Bspect i ve
pai rs of fdpposirice jsiidededggstbbrsaird parmedf iel eeidodecassenblies so as to
formjoint zones along which said first and second sheets are locally

t hi nned; said first sheet is not responsible for urine suction but
wat er repielll entThendring et idrongvé g § slaftineshey; amngne of claamg fir st
and second:ghegls cargh&epty 581 §/FA38 tCAUACT s WdlihetBoha oldal takengegai d
joint zones and’in the vicinity of said joint zones.” [2] The urine suction
devi ce asShfsth AE P @ &vdcknewrReréi A-3aFf ot zones are formed al ong
said side edges of said pair of electrode assenblies in the formof plural
spots -:7- intermttently distributed or in a formof straight lines. [3]
The urine suction device as defined by claim1 or 2, wherein said joint
zones formed between said pair of electrode assenblies are arranged on
lines extending in said one direction. [4] The urine suction device as
defined by any one of clains 1 through 3, wherein said urine detector unit
i ncl udes any one of at |east one |iquid-pervious sheet overlapping said
first sheet on the side opposite to said pair of electrode assenblies and
at | east one liquid-pervious sheet overlapping said second sheet on the
side opposite to said pair of electrode assenblies, said any one

| i qui d- pervi ous sheet being also joined to said first sheet or said second
sheet along said joint zones so that said first sheet, said second sheet
and said any one |iquid-pervious sheet are kept in close contact one with
anot her along said joint zones and in an area extending at |east 3 nm
outside the periphery of each joint zone. [5] The urine suction device as
defined by any one of clainms 1 through 4, wherein said joint zones are

fusi on wel ded zones obtained by fusing and then hardening at | east one of
said first sheet and said second sheet so that a total thickness of said
first and second sheets along said joint zones is smaller than a total

t hi ckness of said first and second sheets in peripheral regions extending
around respective said joint zones; and said skin contacting

| i qui d- pervi ous sheet di sposed between said first sheet and said skinis
not joined to said first sheet in said fusion welded zones. [6] The urine
suction device as defined by any one of clainms 1 through 5, wherein said
pair of electrode assenblies is obtained by printing conductive ink on a
filmmenber; said filmmenber has an opening forned by cutting out a mddle
zone of said pair of electrode assenblies; and said joint joint zones in
which said first and second sheets are put flat and joined together are
formed in said opening. [7] The urine suction device as defined by any one
of claims 1 through 6, wherein said first sheet is fornmed by a nesh
textured sheet having a thickness of 0.5 to 1 mm



