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-1- SPECI FI CATI ONURNE SUCTION DEVICE 5
TECHNI CAL FI ELD [0001] The present invention rel ates
to urine suction devices adapted to take care of
urination in an autonmatic fashion and thereby to
assi st persons for whomit is difficult to control 10
urination timng on their_own will or to clean up
after urination. RELATED ART [0002] Anobng aged
and/ or sick persons, there are persons for whom 15 it
is difficult tgo control urination timng on their own
will or to cle&ah Epcagtgrlu?i%aﬁi%ng Y¥o assist these
persons suffering fromsuch problem for exanple,
JP2004- 267517A ( PATENT DOCUMENT 1) and JP2007-44493A
( PATENT DOCUMENT 2) disclose an automatic urine

handl i ng appar at usINEener@alzion p2@such wel | - known
automatic urine handling apparatus conprises a urine
suction device having a urine retainer unit wherein
the wurine suction device is to be put on a user's
body and _adapted so as to cover urethral orifice and
TEQ%N;%&érfﬁﬁ%Pal region and -2- vacuum suction means

such as a suction punp provided separately
[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
urination timing on their own will or to clean up after
urination.

RELATED ART
(00021

Among aged and/or sick persons, there are persons for whom
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 DCCUMENT 1) and JP2007-44493A (PATENT DOCUMENT 2)
disclose an azutomatic urine handling apparatus. Generally,
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
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of the urine retainer unit so that urine collected by
the urine retainer unit may be guided into a urine
reservoir under action of the vacuum suction neans.
Air within the 5 hernetically-sealed urine reservoir
may be sucked by the suction punp to generate a
differential pressure between the wurine retainer unit
and the urine reservoir and thereby to guide urine
within the urine retainer unit into the urine
reserv0|r 00 %l 0 _Such known urine _suct gn dev Ce.q
VAU Rer Tt PSEs” AU e Su§é¢ﬁ§8rp%b’ré’éflf18 dse?%‘“cjfa oLy
urination and to generate a detection _signal on the
of bhsiwr igfe whtehnehalsifcBPor Pumy ine aetbaterrd bpnghe urine
urine sensor includes, in turn, a pair of electrodes
retafihanged: ¢ ink vl addieledt Onanach spaﬁedrefsmxnceachndtelaeafction
When urination 15 occurs and these two el ectrodes are
of €l eghri caklyygonnected,to gagh other By thesicnin  the
intermediary of urine, a urine detectlng circuit
const t ed b t.hese el ectrodes. is_turned
herfs &gf”lﬁﬁa’ mili egué’tﬁl&ﬁ’ pﬁ%e”r%%em%?/ecﬁer o%‘é%k%‘?eby the
sandwi ched between a |iquid-pervious topsheet and a
suqirione PBAEKE P oW g EViehtd B fIzoentéaildPpepiLbasbfgeen the
PATENT DOCUMENT 1: JP2004-267517A PATENT DOCUMENT 2:
ur iHe208Fa A9 3A L t BIrSCEOSWURE neFr d Hir VOWVENTIHON: £PROBE EM 0. de
BE SCLVED BY THE | NVENTI ON [ 0004]

urine within the urine retainer unit into the urine reservoir.
[0CC3]

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 palr of electrodes arranged
in parallel to and spaced from each other. When urination
occurs and these two electrodes are electrically connected to
each other by the intermediary of urine, a urine detecting
circult constituted by these electrodes is turned on, actuating
the sucticn pump. These electrodes are sandwiched between a
liquid-pervious topsheet and a urine backflow preventing
liquid~-pervious sheet.

PATENT DOCUMENT 1: JPZ004-267317A
PATENT DQOCUMENT 2: JP2007-44493A

DISCLOSURE OF THE INVENTION



10

15

20

In these wel | -known urine suction devices, the
topsheet and the urine backfl ow preventing sheet
overlap each other 5 around the urine sensor. Urine
perneat es these sheets overl appi ng each other into the
urine retainer unit of the urine suction device. So
far as these two sheets are. maintained in contact
with each other, interstices of the fibers
constituting the respective sheets are reliably

P Bl s iER 2R b TR i pump o ensure

urine staying in the interstices to be quickly sucked.
(00Rdwever, if not only the el ectrodes themsel ves but

al so the sheet nenbers supporting these el ectrodes

havenuniaesepi=abl-knolvar geitdickness: daadithesetishastpsheet

nmenbers are spaced fromeach 15 other, it will be

anddE%@ QHhhﬁt%agﬁﬂlo%h%r%W%%Elhﬁt%%%%hc%%dyiaﬁtgﬁﬁﬁ other
sheet nenbers and, in consequence, it w

ible_ .to suck ur i |l||n the fi
aroungeré%?cé§1&§|CE?§S?ﬁto t %EH%rlﬁ%“¥§F§|neth%%?t sheets
[0005] 20 In view of the problemas has been
ovegagepribedaboveher tntiost ué‘k}}léclferﬁlft%uﬁ#’ééé%f—he urine
invention to inprove the known urine suction device
sucsdohhatvice ne Id Ehirngsttie=4dd bhero isheetst acesncantabeed in
qui ckly sucked into the urine retainer unit. -4-

con@%%ﬁzﬂ@a%%%e@ﬂ%ﬁ@@%é D0@6lhe fibers constitut ing

the respective sheets are reliably filled with urine, so that
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
other, it will be difficult to f£ill the fiber interstices of
these sheet members and, in conseguence, 1t will be impossible
to suck urine filling the fiber interstices gquickly into the
urine retainer unit.
[0005]

In view of the problem as has been described above, 1t
is an object of the present invention to improve the known urine
suction device so that urine filling the fiber interstices can

be guickly sucked into the urine retainer unit.
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According to the present invention, there is provided
a urine suction device conprising a urine receiver
unit adapted 5 to be put on the wearer's body so as
to face the wearer's urethral orifice and its

peri pheral skin and a urination detector unit
attached to the urine recegver unit so as to be

i nterposed between the skin and the urine receiver
unit and to detect wurination fromthe urethra

orjfice, t ur.i.ne ver unit 10 and the urination
Mﬁaﬁg%iﬁg}sgﬁﬁﬁ @ggngﬁggﬁhgcted to a vacuum suction

nmeans provi ded separately of them so that the vacuum
[O%1fdti on nmeans is actuated on the basis of a detection

signal output fromthe urine detector unit to suck

uri pecotidntyheo Wld@reseaei vevetnl tn, 1hdA00% pTheided a
urine suction device further conprises: the urine

uIQQE;§EEQEe§W% vf%ﬂnyﬁﬁﬁ%isﬁngaéruﬁﬁ né&lecldiods ansenbhigseq

sandw ¢ etween a liqui ervious first sheet and a

co LSBT0 S eecond shesl. end et end nain narl il

to output the detection signal when the urlne
oridetisceor b s nhsedd sl nhandrd we i ngitd orheek PSP am ©
second sheets are put flat and joined together
attouttside o especidive paides vefr opposidce =3 deo edgesndoérpheed
-5- pair of electrode assenblies so as to formjoint

bet&RNes +&Oong i M Lh ale |L§a@§§e oneOfvdhedit sin@neb detect
second sheets are locally

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
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thinned and the first and second sheets are kept in

cl ose contact wth each other along the joint zones
and in the vicinity of 5 the joint zones. [0008]
According to one preferred enbodi nent of the present

i nvention, the joint zones are fornmed al ong the side
edges of the pair of electrode assenblies in the form
of plural spots 10 intermttently distributed or in
the formof straight lines. [0009] According to

.anot he ef erred enbodi ment of th resent
ba i enERBHLEERE ST TRed GPnbd EeFhesn.theBaTS Trone
el ectrode assenblies are arranged on |ines extendin%
whijoh ghelonet dinreecti ohe £155] gorbpeacssr aPAGtE st jdqcally
anot her preferred enbodi nent of the present

thinmeendndnhetiie dir & ne sdebedtOredatrd hré nelpidas canyeonentofct
at | east one |iquid-pervious sheet overlapping the

withi B3LbnShegtr ODcthe sl de i0pPesiHke LAqt e Pk rvlinity of
el ectrode assenblies and 20 at | east one

h ILgyi%—p%rvious sheet overl appi ng the second sheet on
% HESi"déBpposite to the pair of el ectrode assenblies,
the any one |iquid-pervious sheet being also joined

[0G081the first sheet or the second sheet along the
joint zones so that the first -6- sheet, the second
sheatcanditbhe tanynene deifguird<pemricolisesheet: tare tkeptent
in close contact one with another along the joint

invePME€Sn, the joint zones are formed along the side edges of

the pair of electrode assemblies in the form of plural spots
intermittently distributed or in the form of straight lines.

[C009]

According to another preferred embodiment of the present
invention, the joint zones formed between the palr of electrode
assemblies are arranged on lines extending in the one direction.
[CC10]

According to still another preferred embodiment of the
present invention, the urine detector unit includes any one of
at least one ligquid-pervious sheet overlapping the first sheet
on the side opposite to the palr of electrode assemblies and
at least one liquid-perviocus 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
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and in the vicinity of the joint zones. [0011]] 5
According to yet another preferred enbodi nent of the
present invention, the joint zones are fusion wel ded
zones obtained by fusing and then hardening at | east
one of the first sheet and the second sheet so that a
total thickness of the first and second sheets al ong
the joint zones is smaller than the total 10 thickness
i n peripheral regions extending around respective the
sndad N, 20068, FREEGT QF 4 THE, !aﬂgﬁ%'ﬁleoghqlLQQléiﬁﬂi@Qesheet
uri'ne"suction devi ce according to the*présen
i nvention, the liquid-pervious first sheet and the
are KeRiF dlpet 9P GeTSEEE I S st AtiddenahRlgF ihéoint zones
el ectrode assenblies are sandw ched are put flat and
and dinnédlet egethéry olt shidejthet opposit e si de edges of
the el ectrode assenblies. These |iquid-absorbent
rochinst and second sheets are kept in close 20 contact
wi th each other not only along the joint zones but

al s [ A i.ci ni.t t he o] V4 o .
o deanett IS B sk bR P e B gae of e
assenbl i es woul d not cause the first _and secaon

PrESKEét $ {6 e Epacs (oM -edERt FéF drtd tHeréby ad-zones

interfere with the desired quick urine suction into
obtﬁh@e@rhméﬁmﬁggﬁamdnguunhardening'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
thickness inperipheral regions extending arcund respective the
Joint zones.

EFFECT OF THE INVENTION

001z}

In the urine suction device according to the present
inventicn, the liquid-pervious first sheet and the
liquid-pervious second sheet between which the electrode
assemblies are sandwiched are put flat and Jjoined together
outside the opposite side edges of the electrode assemblies.
These liguid-absorbent first and second sheets are kept in close
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
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BRI EF DESCRI PTI ON OF THE DRAWNGS [0013] 5 [FIG 1]
Schematic diagramillustrating the automatic urine
handl i ng 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. -20 [FIG 4] Sectional view
taken along the line IV-IVin Fig. 3. [FIG 5]
Sectional view taken along the line V-V in Fig. 3.
w.of the.u |ne Fl. 7 .

%&cf? on:lé’ %l B taSlredI 8”‘16 1 nesﬁ'\ﬁrﬁ“{ﬂ %to %Zhe HELne
15 6. [FIG 8] Plan view of the uri ne sensor haV| ng

reqelyingsgitati-ng coating removed. [FIG 9] Partially
cutaway plan view of the urine sensor. [FIG 10]

BRISECINEGIRIETIIeW DakeHEabDRAYINGR |ine X-X in Fig. 9. 20
[FIG 11] Viewsimlar to Fig. 9, show ng one

rocerodi ment of  the urine sensor. [FIG 12] View
simlar to Fig. 10, show ng anot her enbodi nent of the

[Eﬁg%gaﬁnsegﬁgrwat§c é%anﬁ%hé&%@%%%kgbhﬁﬂa%%t%hgtlé wrine

anot
handling apparatus including the urine suctilon 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.

(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. 6] Plan view of the urine sensor.

[FIG. 7] Secticnal view taken along the line VII-VII in Fig.
6.

[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.
[FIG. 111 View similar to Fig. 9, showing one embodiment of
the urine sensor.

[FIG. 121 View similar to Fig. 10, showing another embodiment

of the urine sensor.
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| DENTI FI CATI ON OF REFERENCE NUMERALS USED I N THE
DRAW NGS [0014] 5 100a vacuum suction neans 102
urine suction device 102a urine receiver unit 112
urine retainer 118a first el ectrode assenbly 10 118b
second el ectrode assenbly 126 |i qui d-pervi ous sheet
(I'i qui d-dispersible sheet)g_ 128 first sheet (cushion
sheet) 130 second sheet (spacer) 132 liquid-pervious
sheet (filter) 15 269a side edge 269b side edge 301

oi nt_zone (first joint zone) _302 joint zone (.second
m}% nt }zoﬁé)eg"’ ﬁ@ﬁf&irmtozo%g( tht'rd S%Wﬁpgz ore)t 207 X0 ST

joint zone (fourth joint zone) DETAILED DESCRI PTI ON OF
embTHE PRERERRED EMBODI MENTS [ 0015] Details of a urine

suction device will be nore fully -9- understood from

I DENer Kesarniopt ioon rgiFvernber RundRRL W tHED ef eremc eprAWINGE
accompanyi ng draw ngs.

[C014]

100a wvacuum suction means

102 urine suction device

102a wurine receiver unit

112 urine retainer

118a first electrode assembly

118b second electrode assembly

126 liquid-pervious sheet (liguid-dispersible sheet)

128 first sheet {(cushion sheet)

130 second sheef (spacer)

132 liguid-pervious sheet {filter)

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)

304 Jjeint zone (fourth joint zone)

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015]

Details of z urine suction device will be more fully
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[0016] Fig. 1 is a diagramschematically illustrating
an 5 automatic urine handling apparatus 100
conprising a urine suction device 102 according to
the present invention and a vacuum suction nmeans bCa
conbined with the urine suction device 102. The urine
suction device 102 has an_ynner side facing the
wearer's skin and an outer side facing a wearer's
garnment. 10 Referring to Fig. 1, the outer side IS

sndgRSSe £GP (i ARG 1 SpBar SE e 400114 Adad saf ppence

col l ect urine being excreted by a wearer (not shown)
to itha keagrmpaeyin§ duewivasdevi ce 102 in preparation to

di sposal thereof. The urine suction device 102
[Oci@TPrises a urine receiver unit 102a put to cover the

urethral orifice of the wearer and its peripheral

regiq Solaﬁsto Cgigg%%m'§£ﬁ%$§%%§% %ﬁ%@g%%a%ﬁﬁg an

wearer and a urin tector unit adapt e
detect 20 urinati The vacuum s i on nmeans 100a
SR g test W bl T MattberPh o bibpl 0l COTDE 1oehied: i Lre
directly to the urine suction device 102, a urine
sugjiiogle deyBec1062 acaprAéng eser Vioe rr19sant aln‘p@n@l@’m@nd a

108 and an electric wiring 116. -10- [0018] The punp
vadinird s 081 dekddes 0@ sSseeth Dt PUiPh (e ushewm):ction 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.
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
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
urination. The wvacuum 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.
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adapted to be actuated on the basis of a signa
transmtted 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 wunit 102a is
provided in a peripheral wall thereof with a urine
outlet 114 to which the urjne guide tube 106 is
connected via the joint 104. A distal end of the
wiring 116 extending from the punp unit 108 is
@g%ylded with a clip 120 used for electrical 10
nection of electrodes 218a, 218b (See Fig. 3 and 4)
of the wurine sensor 118 included in the urine
det gttcorpumpi ni@2ph0Bointhedwsr angudtbon Withe slieht shown)
automatic urine handling apparatus 100, the urine

adHENSPEo lBadetgets i tRALeN sanfl 20eNeral @sadsmitted from
correspondi ng detection signal which is transmtted to

t 8. Iy t i o
tné:gglg%g??%%céﬁﬁnyﬁg% lP?gS§Q3Qﬁ1 glgang %ﬁﬁt % Eg@aurlne
actuated to suck air within B the_uri reservoir 106a
suGiiPt AEFéRY & s Gk UPE e iHitE Ad20t e FotapnEsceLver

112. Urine sucked into the urine retainer 112 is
uniftudfRerispekeddaddicel peciedeiat oralletberael reisdr wopEine
106a via 20 the joint 104 and the gui de tube 106.
outl I 9]1 aFtg. wi2i dis thedi@ghamyexesphasé |y 4d lilkusbhaktngd via
how to put the urine suction device 102 on the
o od r.ei;n [
e IR, 2P N e e A 4G Sxtending fron

th%ggltfléﬁlrllﬁglevéé: 151g9§ov1dgc5 gh ac

connection of electrodes 218a, 218b {See Fig. 3 and 4) of the

jgﬂfusedq%u:electrlcal

urine sensor 118 included in the urine detector unit 10Z2b to
the wiring 116. With such automatic urine handling apparatus
100, the urine senscr 118 detects urination and generates a
corresponding detection signal which is transmitted to the pump
unit 108. Based on this detection signal, the suction pump
included in the pump unit 108 is actuated to suck alr within
the urine reservoir 106a and thereby to suck urine into the urine
retainer 112. Urine sucked into the urine retainer 112 1is
further sucked and collected into the urine reservoir 106a via
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
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segnent 301 as a part of a T-shaped belt 300, for
exanpl e, by pressure-sensitive adhesive or a
nmechani cal fastener known by 5 the trade nane

"Vel cro". The urine suction device 102 is put on the
wearer's body so that the urine retainer 112 extends
for the nost part thereofyji.n a | ongitudinal direction
on the wearer's ventral side with its inner side
opposed to the wearer's urethral orifice and its

er| her al i on th 10 ts | ower. end ext
waD T e i deinGo a Aor e Ur TR L 6F Jene. SPGrCRne
beIt segment so as to describe a gentle curve. In the
suct-ighapedipel 10300 Bpsosireandyiof sddfacst aberetch belt
segnent 302 are detachably connected to each other by
sedieans 30f. aconneqttd ng AEBNSHZ03d Sudh 890a Meehanimale, by
fastener while the 15 crotch belt segnent 301 is

pre3liiiced Ak 10N .eNshd O 1€ VR 5l el {:. 5e9ERAL 3021806 by
detachably connected at t he other end to the waist

se ment 2 by, s of . anlc f.ast
et

|t
thepg s HHERE PR Gfe Tition aaur ge 10217 21T
not limted to the T shaped belt 300 and the other
on Hpprvprict'e Redhis s GERtas @0 repent ¢ypengr dper §xtends for
pant s-type di apers, diaper covers and incontinent
thepamist naybe tsedeas tihe xhassgstwoditdl sdareneiosucthi orhe
device 102. [0020] -12- Fig. 3 is a plan view show ng

weaR& NSl de 9fqd hg: bk 'ﬂ%ss%ﬁd&n deyi cepdf2eqFi® e
is a sectional view taken along t
wearer's urethral orifice and its peripheral region and with
its lower end extending toward the anus alcong an inner surface
of the crotch belt segment so as fco describe a gentle curve.
In the T-shaped belt 300, cpposite 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 cone end to the wailst belt
segment 302 and detachably connected at the other end to the
walst 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 1G2.

[0020]
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line IV-IVin Fig. 3, and Fig. 5 is a sectional view
taken along the line V-V in Fig. 3 wherein the
respective nenbers 5 overl apping one another in a
t hi ckness direction R of the urine suction device 102
are substantially illustrated to be spaced one from
another in Fig. 4 and 5. [3Q21] The urine suction
device 102 has a longitudinal direction 10 P
corresponding to the sane direction of the wearer's
body .and_ a transverse djrectio Q,extendiqg .
ort Kogonalty 3t The' +9"n P’t"&ﬂ?rﬁ}e dPPECtT oTt BT The vrine
urine suction device 102 has a relatively large width
sugdtiarhdeviiebni@3, dtigendisivppesitéonplthieew [tad@int adpnél the
direction P and a relatively small width in a 15
1lire ddlevas viewed, badtiheg disr estd eacPiothe widweaguet 4 Ding
device 102 has also the thickness direction R and

theCOTEﬁiese\ﬁ R ehugﬁi@;!h ofnsheet menbers ouetkIRP Agnpers

one anot her, 1. a |iquid-1npervious

| eak- ti heet 122, . | i qui.d- Vi
Ve FAPRRET G Sttt EhOEP 194 Egggon o the urine

| i qui d-di spersi ble sheet 126, a cushion sheet 128, the
suqidiomedesefsorV A Bge aubhbentipkey sphcert rEBGRA 0 be spaced
sheet-like filter 132 and a |iquid-pervious
ones ivarc antback rstieerid344i antihbs order from the bottom
as viewed in the thickness direction R A pair of -13-
rod-gak-preventing barriers 136 overlaps the skin-contact
sheet 134. The | eak-preventing sheet 122, the

alr@ggnggﬁ&égﬂctiondeviceilOZhasaalongitudinalcﬁrection

P corresponding to the same direction of the wearer's body and
a transverse directicn ¢ extending orthogeonally 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
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 ancther, i.e., a
ligquid-impervious leak-preventing sheet 122, a
liguid-~perviocus but alr-permeation retardant sheet 124, a
ligquid-dispersible sheet 126, a cushion sheet 128, the urine
sensor 118, a sheet-like spacer 130, a sheet~like filter 132
and a 1liquid-pervicus skin-contact sheet 134 in this order from

the beotteom as viewed in the thickness direction R. A pair of
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retardant sheet 124 and the |iquid- dispersible sheet
126 are integrated with the urine retainer 112 to
formthe urine 5 receiver unit 102a. The cushi on sheet
128, the urine sensor 118, the spacer 130, the filter
132 and the skin-contact sheet 134 overlap one
another to formthe urine_getector unit 102b. [0022]
The urine retainer 112 is provided in the formof a
tray 10 and nmade of a soft elastic material such as

, soft polyethylene, or silicon rubber so as to be

e S B Y HETEoRaPt LF e Racreon o8- Her oS Fheet
the transverse direction Q but well resistant to any

13%ef orlfftt | bR2duer ¢ eent hegatsheetpr 833ur éhexeriedoermeation
t hereon during urine suction by the suction punp. The

retlrdaaakspeevent { nthGheet 1132ids dwiwirdilght lshebended are
to a peripheral flange 152 of the urine retainer 112

int¥gBans Py adhes h%%nél%%ta[i%?llhl?e%%e%'rﬁr eveNtipg e

sheet 122 extends outward beyon urine
retainer.%l 0 as_,to prevent any. a nt_of urine from
te9%akimg o t%P?8n1?W536$} GuStioh ggg?th§O%¥l%ﬂesensor
Ieak-preventing sheet 122 may be forned, for exanple,
11%f the ePreeiplidst e sifnttrat il62rasd rilfd Biipreantact sheet
conposite sheet -14- consisting of such filmand a
134dnomenvep dadrircrtiear tbhéouni ttee 18UGld adatdevioeeudd? 0izb.
Fig. 1, the |eak-preventing sheet 122 is
[0022]

The urine retainer 112 is provided in the form of a tray
ancd made of a scft 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
leak-preventing sheet 122 1is water-tightly bonded to a
peripheral flange 152 of the urine retainer 112 by means of
adhesive ll2a.

[0023]

The leak-preventing sheet 122 extends outward beyond the
urine retainer 112 so as to prevent any amount of urine from
leaking out from the urine suction device 102. The

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

thermoplastic synthetic resin film or a composite sheet
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formed of a soft polyethylene filmhaving a thickness

of 30 pm Should the urine suction device 102

requires no 'Leak-preventing 5 property for the

peri phery of the urine retainer 112, it wll be

possible to exploit the present invention wthout use

of the |eak-preventing shget 122. [0024] The

ai r-perneation retardant sheet 124 is significantly

10 liqui d-pervious but substantially or conpletely

air-inperneable. As will be apparent fnon1Fig. 4, this
CONgEdtiNI194 Foverisld PO BpRMIHGY T AAREF Wit néCFetAf nerine

112 and has its peripheral portion bonded to the
sudtgak- geeventliGigosheey . 122theohsakhioverdyt hot siglet 122 1s

adhesive 124a. The urine retainer 112 15 provided wth
forkR®l aFrz peFead i it Hetefdant msteetngl 24c h Dckihd S5 JrABDEAIM.

is readily put under a negative pressure as soon as
shchf1es cFUCLEOR AU B GLYLPUMD HOLL: 108 15, agtual atkandsg

urine collecte in the uriné retainer 112 ca e

ui ckly sucked by the suctjon unp. As stock . .

PrCRgrdr APE Fio7 AHE PR Yp B et | St Foist-adne 2201 hebt 111

124, for exanple, an SMS nonwoven fabric consisting of
be pogpunldorrdenohwbl émef abe §enhavivegtda dvasi showet ghite of the

22g/ n2, a nelt bl own nonwoven fabric having a basis
leaweipghtreof ihygkRBetang2a spun bond nonwoven fabric

having a basis wei ght of 22g/n2, - 15 preferably
[Oogqqified by surfactant to becone hydrophilic can be

useéd. On the basis of the result obtained from

nea%%%%gfplpégmeation,retardant sheet 124 is significantly

liguid-pervious 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
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 guickly sucked by the suction
pump. As stock materials for the air-permeation retardant
sheet 124, for example, an SMS nonwoven fabric consisting of
a spun bond nonwoven fabric having a basis weight of 22g/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?,



10

15

20

air-pernmeability carried out according to Method A
selected from Method for Air-perneability Measuring
Met hods prescribed 5 in Section 6.27.1 of JIS L 1096,
air-pernmeability of the air-perneation retardant
sheet 124 is, in a wet condition, in a range fromO
to 100 cc/cnR/sec, preferaply in a range from 0 to 50
cc/cnm/sec. In dry condition, this value is in a range
from20 to 200 cc/cnR/sec, preferably in a range from

20 t0 100 10_cc/cnR/sec, nore preferabl a range
PrharARIY Fo50! el FanBr Seact aThe & BPAPT ym% lignean be

used herein for neasurenment of the air-pernmeability
useaef ePs the dacdrdpficdre rrsuhitchbba hpddtiure nesatennent of
the air-perneation retardant sheet 124 cal culated by

aid-fedlleowing thorauk-aclilput SadB8%iofig ht ghes ik | 2 ddipected
term"dry 15 condition" refers to the condition of

fr Métﬁ ;ﬂ%éggétEggmeégﬁfiggq$e§§5¥¥n@}%étﬁgﬁgr f%ﬁé%ﬁ?@d

eet en | I'n " a room  at atamaaune
and an RH of .5 beor nor e 24 hours 0025
1 VEFRELTe Bofl oht O (Wt ght L OF Cshedt PR EESABE LEEHANG crne
20 - weight of sheet in a dry condition)/(weight of .
alrstrseteay igny retondint grilecfod@dl as( 1)n [20026] cFha@ition, in
i qui d-di spersi ble sheet 126 is fornmed of a - 16

a ddrgei drper vi ousishest /swoheas aragawawen fabsitange from
contai ning hydrophilic fibers such as rayon fibers

O t@n90§ﬁﬂ¥§§/59cqiﬁﬂﬁﬁ§9 condition, this value is in a range

from 20 to 200 cc/cm?/sec, preferably in a range from 20 to 100
cc/cm?/sec, more preferably in a range from 20 to 50 co/cm?/sec.
The term "wet condition" used herein for measurement of the
alr-permeability refers to a conditicon in which a mcisture
content of the air-permeation retardant sheet 124 calculated
by a following formula (1) is 100% or higher while the ferm "dry
condition" refers to the conditicon of this alr-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
- weight of sheet in a dry condition)/(weight of sheet in dry
condition) Formula (1)
[0026]

The liquid-dispersible sheet 126 1is formed of a
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urine rapidly over the air-perneation retardant sheet
124 upon wurination and thereby to nmake the
air-perneation retardant 5 sheet over an area as | arge
as possible in a wet condition. The air-perneation
retardant sheet 124 in such wet condition ensures
that a negative pressure g generated within the urine
retainer 112 and, in consequence, urine suction into
the urine retainer 112 is facilitated. Preferably,
.the 10 liquid-dispersible sheet 126 is intermttent]|y,
LigoiRp o the ShAG": peiGhedtt dh PR Wt - t 499t 41ng
avoid a problemthat the 1iquid-pervious properties
hy@fonitidsias fibesheats woutdybe L idetrer bodateadied 0027} spasse
The cushion sheet 128 is forned by a |iquid-pervious
ursheetpiguehyas: ther ot -hone nomwvenatabht csthea ng4aupon
basis weight of 20 to 30 g/nR2 adapted to pronote
1 i I r — 1 y
o e D eds T Then PaLre ar Loarertre - SRLefrabgter
and the air-perneation retarda é sheet 124 from,20
Sh38LRVRG %éﬁeﬁﬁﬁﬁéfﬁﬁ@%PPﬁélE Risgt 211%° RGPt heéPRor et he
the sheet-like nmenbers such as the urine sensor 118,
alitteegpaddrn 3etardhitheshippt el 232 mmyubk predyi ovdlytion
over | apped upon the cushion sheet 128 to nmake it
enOss bhatfomehe icushiofissheeals d28etotsenviehily£hasufine
carrier nmenber used to hold these sheet-Iike nmenbers

redinr edeterm Qﬁdc«99§é(&£@r@§ej nAhe UhEPE,SUGTHPRhe urine
device 102 in the

retainer 112 is facilitated. Preferably, the
liquid-dispersible sheet 126 1s intermittently bonded to the
alr-permeation retardant sheet 124 to avold a problem that the
liquid-pervicus properties of these two sheets would be
deteriorated,

[0027]

The cushion sheet 128 is formed by & 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
flowing back toward the urine sensor 118. Furthermore, the
sheet-like 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
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course of manufacturing the urine suction device 102.
Preferably, the cushion sheet 128 is intermttently
bonded to 5 the |iquid-dispersible sheet 126 in order
to prevent the |iquid-pervious property of these two
sheets 128, 126 from being deteriorated. [0028] The
urine sensor 118 is obtained, for exanple, by printing
10 the el ectrode pair of desired shape on a synthetic
resin film wth conductive ink and structural details
thereof will be described.later. The urine sensor 118

25 g B8 BOMIRIPED (10 "EUCHIon "CHEE “128E { DoBGTo s ot
The spacer 130 is thicker than any other sheet-Iike

pregsisars tied ol brdhe idet 2e tloringnistc102b G ¢ ovicded the
in the form of a nmesh textured |iquid-pervious sheet.

courset hefurhaeusSuctioimg dentisce ut@2e t heceibs posside| i102.
that, even after operation of suction, the

preAOONt 6L Sheel; 134 .o g reminl hRiWekn29y bonded to
condition due to any anmount of urine still staying

t her eon ﬁ%P t hi.s .cas t.he Ein-cont ct sheet 134
they G i TS T PAE DISST nbfPedt Comtdet W EROTRT the
. urine sensor 118, for exanple, under the wearer's
1igyddy PReivgRt s P reaivec b thapsd wpehaeFon 286 1he foPrreeing
-18- sensor 118. The spacer 130 functions as neans to
detledpriiteduri ne sensor 118 and the filter 132 spaced
from each other and thereby
[0028]

The urine sensor 118 is obtained, for example, by printing
the electrode pair of desired shape on a synthetic resin film
with conductive ink and structural details therecf will be
described later. The urine sensor 118 may be bonded to the
cushion sheet 128.

[0029]

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 liguid-perviocus 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
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
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to prevent the fal se operation of the urine sensor
118. More specifically, the spacer 130 is not
responsi ble for urine 5 suction but water repellent
and has an air-perneability as well as a

i qui d-permeability higher than those of the air
pernmeation retardant sheetg.124. The spacer 130
naintains its thickness constant even under the
wearer's body wei ght. Such spacer 130 can be forned

sh extured hayvi n t hi ckness S,

S 03 A L el GPoGBF C Ly FENGL B0 61 RECUER CakouR ppe GEine
acetate and is preferably bonded to the cushi on sheet
seny®r Lasanthhheriilitieat 1 8hedacqd 8 peemsabbiiey agil thesedy
sheet nenbers m ght not be adversely affected. [0030]
to Ioehietf thtefald2 dsisedrt ofprevent irayses@drd118. More
material contained in urine fromaccunul ating on the

spé&iﬂ%asl%sortﬁlew %QEQI bﬁ@mlgg s foyad '@E%Hﬂﬁb%“dﬁ&% | Yfine
nd, in View of t t he lter 1327is preferab y

h h - bi
Su?ﬁlq%ﬂg ettt Frty bt %'%Faf&pﬁéﬂe BorthiteThrY preveld
ai r-perneation_ retardant sheet 124 and nore

as pridfeyishidg rrepkad 167 td disrweven thalei ¢l tirha if peapeaigpon

may be permanently bonded to spacer 130 in a manner
rettdratartthehekitquid- pefirmeahiddery 160 mheseasheeltaenbheckness
m ght not be -19- adversely affected. [0031]
constant even under the wearer's body weight. Such spacer 130
can be formed by a mesh textured sheet having a thickness of
G.5 to 1 mm made of soft synthetic resin such as vinyl acetate
and is preferably bonded to the cushion sheet 128 in a manner
that the liquid-permeability of these sheet members might not
be adversely affected.
[0C30]

The filter 132 is used to prevent any solid material
contained in urine from accumulating on the urine sensor 118
and becoming permanently conductive and, in view cof this, the
filter 132 1is preferably formed by the sheet having
alr-permeability and ligquid-permeability both higher than
those of the ailr-permeation retardant sheet 124 and more
preferably formed of a nonwoven 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
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The skin-contact sheet 134 overlies the filter 132 and
is adapted to face and cone in contact with the
wearer's urethral 5 orifice and peripheral region
t hereof as the urine suction device 102 is put on the
wearer's body. Such skin-contact sheet 134 may be
formed of a soft and |iqujg-pervious sheet materi al
such as a thermal bond nonwoven fabric having a basis
weight of 15 to 25 g/n2. Simlarly to the cushion
sheet. 128, the 10 skin-contact sheet 134 is
ad?%ﬁﬁ%%%z%ﬁﬁﬁﬁ§ﬁ? impregnated with wurine at an initia
stage of urination. The skin-contact sheet 134 is
[Clonded to the filter 132 preferably in the
intermttent fashion in order to prevent the

| i quind- perreabhthty @fcdthese shealissl34e £32:EL0DB2 and
bei ng adversely affected by this bonding 15 treatnent.

152@§p§§& f%&@8£d§ﬂﬁﬁhi&%%n%?%tqgjhygﬁgm@éfé%(yurethral

wat er-repe The [eak-preventing barrier

6 is ired in rlght a | eft rriers as wll
OTIZAH PSR 5 g SRR T A0 dUEHe aRgesLon
anmount of urine mght flow on the skin-contact sheet
devii34 162 tivept ansiier seadpr eebiosly -Q andh [sédk —sicidmgfssheet
out from the urine suction device 102. The

134 sak-1ps edamteidngf barkswirer add6 i haisi-deswauter shkde eaigerial
136¢c lying aside toward the outer side -20- edge of

sﬂxﬂp%sué'@ﬁe§M§£'5@h§QMhﬁﬁﬂéggf%@%l%oﬁQ§anoatQ551s weight
skin-contact sheet 134 while its inner side edge 136d

of|§@l¥% 25 g/m®. Similarly to the cushion sheet 128, the
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 ligquid-permeability of these
sheets 134, 132 from being adversely affected by this bonding
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
prevent any amount of urine might flcow on the skin-contact sheet
134 in the transverse directicon Q and leak sideways out from

the urine suction device 102. The leak-preventing barrier 136

has its cuter side edge 136¢ lying aside toward the outer side
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aside toward the m ddl e zone of the urine suction
device 102 is not bonded to the skin-contact sheet
134 and provided with 5 an el astic nenber 136b (See
Fig. 4) such as rubber thread bonded under tension
thereto so as to extending in the | ongitudina
direction P. Wth the uring.suction device 102 being
put on the wearer's body, it bows in the |ongitudina
direction Pas wll be seen in Fig. 1 under

contraction of the el astic nenber 136b .and
edgt%e?éuﬁ%‘ﬁ tHel & da8Uedye” 1560 16F t]h(ézol @88- FrEvi Ry the

barrier 136 is spaced upward from the skin-contact '
skigheente34. shFhe [eakwpreveht$ ngnbew rdkte 1389 sl ot neding

of a soft thernoplastic synthetic resin filmor a

asicenpeskte sheehid€onsisid RF ehesuehnéi smransh adevice 102
nonwoven fabric and preferably 15 of Iiquid-inpervious

is E@E%&ﬁiéé £ ewed )Mﬁbc&@@%%‘{ié??eescll%iazogniidﬁ%%d%@%qith

el ng attened (See Fig. , upper an ower ends
of the | eak-preventin arrier 136 are .covered wi.th
o QLo tl e e e iAo araty 45 g T 350 e L B p b pnded
[0033] 20 Wth the urine suction device 102 put on
undefie tRBALOR' Shebody, ssioulte getesdineniocer b ithedinal
ski n-contact sheet 134 be covered with feces, it wll

dirkecope BO IMrteh possidiliesl encthen deivbessuUC? iloni device on
102 to detect urination and/or to carry -21- out the

thed§8LhrE s 1ASK, Ofi UBLNE SMGIHON onQ +3¥Qhd 1SHERection P as
undesired situation, the urine suction device 102 is

wilergglégghgﬁgpig.].under contraction of the elastic member

136b and thereupon the side edge 136d of the leak-preventing
barrier 136 is spaced upward from the skin-ccontact sheet 134.
The leak-preventing Dbarrier 136 is formed of a soft
thermoplastic synthetic resin film or a composite sheet
consisting of such film and a nonwoven fabric and preferably
of liguid-impervicus 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]

With the urine suction device 102 put on the wearer's
body, should defecation occcur and the skin-contact sheet 134
be covered with feces, it will bhecome no more possible for the

urine suction device 102 to detect urination and/or to carry
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def ecati on sensor 144 as illustrated in Fig. 3, 4 and

5. In the defecation sensor 144, el ectrodes 143a,

143b are formed on 5 upper surfaces of thernoplastic

synthetic resin film 142c, 142d, for exanple, by

al um num vapor deposition and the film 142c, 142d are

covered with cover sheets_zk42a, 142b, respectively.

The cover sheets 142a, 142b are |iquid-pervious so

that noisture contained in feces may perneate these

ﬁver sheet 4Ea 142b 10 tomard he eIe tro Aoy

out) hBF CGESPECEFTAISE U AREHT St e ecali B ﬁé}& 11 es“”- ©

the el ectrodes 143a, 143b extend in the Iongltudlna
sitdiatdeti, o bR iU ipar aluicdli oo deive o8l 8ér dde B Aled 2ogth a

for urination detection and | ower ends 145b of these
defelcectirodesnidda; 411439 a5l viemed:d nirFiFdg.33and Sneéxbendin

downward 15 beyond the end sheet 140. Wien the | ower

thefRL$L40DAr& SQi eds W id f.eces, 1uhe, Mi S W rormed on
contained in feces perneates the cover sheets 142a

resul t%%%%l n_.el ect ri connec

PESTeRY T Sfis%Pe asﬁ% %%% %&es&”p% fPlé‘gﬁrc]e‘lzd'
116a (See Fig. 1) provided in the wiring 116

forgenarates ayarhisigaalvagichiepesid oraaski thedttbrahizc,
al arm system (not shown) included in the punp unit

142H08rel novespanse-tt axdive: alharemssiigfal, , 1t he, atarpesystehy.
rem nds a helper or the Iike to make desired di sposa

Thea@@lvéﬁ shé¥ehange tb@@%‘r@%ﬁﬁ?ﬁd%ﬂﬁ\ﬂz&esé%%aw i Srure
fresh one. -22- 003
contained in feces may permeate these cover sheets 1423, 142b
toward the electrodes 143z, 143b, respectively. In this
defecation sensor 144, the electrodes 143a, 143b extend in the
longitudinal direction P in parallel to the electrodes Z218a,
218b for urirnation detection and lower ends 145b of these
electrodes 143a, 143b as viewed in Fig. 3 and 5 extend downward
bevond 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. Inconsequence, a power source 11l6a (See
Fig. 1) provided in the wiring 116 generates alarm signal which
is transmitted to an alarm system (not shown) included in the
pump unit 108. In response tothe alarmsignal, thealarmsystem

reminds a helper or the like to make desired disposal and to

exchange the urine suction device 102 with a fresh one.
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Fig. 6 is a plan view of the urine sensor 118 used in
the device illustrated by Fig. 3, 4 and 5, wherein
the urine suction device 102 is indicated by
i magi nary line. The urine sensor 5 118 conprises a
filmenber 260 fornmed of a synthetic resin film a
pair of urine detection elgctrodes 218a, 218b forned
on one surface of the filmmenber 260 and insul ating
coating 170 with which the nost part of these
0 iectrodes 218a, 218b are coated. The film nmenber 260
(0G4 rect angul ar nenber extending in the 10
| ongi tudinal direction P and a mddle zone of this
r ectiHmguFars af plam rerer£260e ax iviceredsphn e used in the
transverse direction Qis cut out in the |ongitudina
dewlideeel i @8- Pased &y Fogf or,m ansubstartieahl yhe nethangutalon
opening 171. Such film nenber 260 has an upper end

: d eenqmi
ow S8, 0L, 0,00k 19 23, 23:58615h g 4pBRE sencor

extendi ng downward fro h er. end 66 on bot

11 FGBET o7 O SconreT TP RE Ap. fﬁrfvﬁ oF i datees PRt £iim,
di rensi on of the urine sensor 118 as viewed in the

a redansversine digtecttion, candtrower ents 268% T268kd on one
extendi ng downward from the |ateral zones 267a, 267b,

sudfespeeti vied i 1Theehbyer? @ndn268as 20: ahdy thatiomet 7endi th
268b are connected to each other by a hookup 268c. At

whﬂﬁ@tﬂ@%{gs@%‘%ﬁGQfoghésr@ ﬁbb%@é@’@%l@s@o,zﬂsﬁﬁare coated.

el ectrodes 218b are exposed. The | ateral zones
TSR REPRELTAL | Mg 3 S5 eudiing T35 For SERG HOGE parte
loggg?ggﬁ;allgggégglghplgggké%ﬁd%&e 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 forma 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
Fig. 6, lateral zones 267a, 267b extending downward from the
upper end 266 on both sides of a center line 1,-1, 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, 267k, respectively. The lower end 268a
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 Z267a, 267b

and the lower ends 268a, 268b are coated with the insulating
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circular spots as non-coated regions 169a, 169b in
which urine detecting region 175a or 175b of the

el ectrode 218a or 218b is exposed. 5 [0035] Fig. 7 is
a sectional view taken along the line VII-VIl in Fig.
6. The filmnmenber 260 is fornmed on its upper side as
viewed in Fig. 7 with, in-gddition to the el ectrode
218a for urine detection, a circuit 250 for detection
of breaking. The 10 urine detection region 175a of the

|.ect Se 21 I S exposed ine%ﬂf on-coat ed_r egi on
coafds WD) 60 HRC PGl bRos0 4 ity My Godf i i 1R/ OF
~the insulating coating 170. [0036] Fig. 8 is a plan
cinguidwrshpwE hig St henofPARed oresiersor 0328 L 4% vint ni fle urine
i nsul ating coating 170 peeled off. On one surface of
detthe ibigl pegesbar; 260 1heb wi nacdetl ect roge elldet padelsh is
218a extends substantially in an L-shape along the
expcAleral zone 267a and the |ower end 268a. The other
urine detecting el ectrode 218b extends substantially
[Ooiﬁ a reversed L-shape along the |lateral 20 zone 267b
and the | ower end 268b. The circul ar regi ons 175a,
175b formed in these el ectrodes 218a, 218b are exposed
in fRE- Nore coaeedipegiionsed ger 69Ngs teeehith FHigVIT
6. Between these electrodes 218a, 218b, the breaking
in detect or Teier Cuilh RaEtbahizddd 424fcisedl@ctirtiscapbyr side as
connected with the respective |ower ends 173,
viewed in Fig. 7 with, in addition to the electrode 218a for
urine detection, a circuit 250 for detection of breaking. The
urine detection region 175%a of the electrode Z18a is exposed
in the non-coated region 16%a while the circuit 250 is entirely
covered with the insulating coating 170.
[0036]

Fig. 8 is a plan view showing the urination sensor 118
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 reversaed L-shape along the lateral
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 16%9a, 16%b as seen in Fig. 6. Between these

electrodes 218a, 218b, the breaking detector circuit 250 which
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174 of the urine detecting el ectrodes 218a, 218b and
extends along the peripheral edge of the opening 171
as illustrated. [0037] 5 In the urine sensor 118 as
has been descri bed above, the film nmenber 260 is
preferably forned of a polyester filmhaving a
thi ckness of 50 to 100 pmy4lhe el ectrodes 218a, 218b
may be obtained by printing themin desired shapes on
the filmnmenber 260 with conductive ink or conductive
atin erial. The 10 conductive ink or
15 G AICE PR oS ePHEE TER A1 LByt MRS TS CE FeRRHDI B2
carbon black in 3 to 7% by weight, artificial
17 yrephitee usiioh astear bon @h@ﬁqueea 7 18@ .t 6180% by extends
wei ght and an appropriate quantity of silver pignent.
aldiefierablyipeaehlobdgé her elrectoedd ndl8a; 218blisstrated.
configured to have a width of 0.5 15 to 2.0 mmand a
Egdﬁﬁistance val ue of 150 KU or | ower wherein each of
€ non-coated regions 169a, 169b has a dianeter of 1

to The breaki ng tec circuit 25

bt AThEHE ore GRRTal LBy prEft G, (e T JRETFedthe

shape on the f|In1nenber 260 wi th i nk containing
£ilgampshebl Ak 13 far @by owsiRg s aneoDeewrey ffulémahlavmg

graphite in 5 to 10% by weight. It is essential for

a tiHicknesscui t5®@50 1 00exhi bitheacl estsbanse? Mad u€18b may be
substantially higher than a resistance val ue

ob e Hed, by 4 e, yii-pe: detactingsng %%t <5I9q§§9 %lﬁﬁ member
218b and preferably has a wdth of 0.

26dSl w1t% E:%%Idlsltc ?_%g }_/1’% ugr ocfonzd&cqﬁlve I\c/:[c))'ating material. The

conductive ink or the conductive coating material may contain,
for example, carbon black in 3 to 7% by welght, artificial
graphite such as carbon graphite in 10 to 30% by weight and an
apprepriate quantity of silver pigment. Preferably, each of
the electrode 218a, 218b is configured to have a width of 0.5
to 2.0 mm and & resistance value of 150 KQ or lower wherein each
of the non-coated regions 16%a, 169b has a diameter of 1 to 2
mm. The breaking detector circuit 250 may be cbtained, 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
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
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[0038] In the case of the urine suction device 102
using the urine 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

el ectrically connected to.4shem So far as passage of
the current Ain an electric circuit 110 inclusive of
the wiring 116 is detected, the urine detecting

el ectrodes 218a, 21ﬁb ar% éo deL ned to be normal.
3N e TRREERECR AN Rof 88t @te on the

contrary, it is determ ned that there is some kind of
[0%3%lubl e such as breaking in the urine detecting

el ectrodes 218a, 218b. In this case, the punp unit

108 mayheubpetofatsegndnet ouct hen Hekpee laiduséntriche urine

exchange of the urine sensor 118. If a 15 region

seﬁ%&f‘yﬁ@d%@ byt he, i pRginary: ldne 176 1ish Ebgta§nb§ in the
wetted wth drine, urlne mnll flom1|nto t he

wi N ed r ons 1 prOV|d the | atera
a3 FirbIE98 R bR Tane I onCactoW R e o
urine detecting regions 175a, 175b respectively.
bagis ekBFvect helerserrsde 21a i Albhe angt eE%@ 2—‘@%@6 250
267a and the electrode 218b in the |lateral zone 267b
eleartericelldot rdaaldgrecbnnectlegn w t fo edeh ethermdppadgeherf the
intermediary of wurine. Wien a resistance across urine

cuf¥8sen! jhepneenethe: c el achiades i218a1.4188 beceABSwiring
| ower than a resistance across -26- the circuit 250,
llé u{éé%gdflt %Sugfﬁéngg%eé%ﬁ%%seiggtgé&gglilSa, 218b are
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. In this case, the pump unit 108 may output a signal to
the helper and remind exchange of the urine senscr 118. If a
region surrounded by the imaginary line 176 in Fig. 6 is wetted
with urine, urine will flow into the non-coated regions 169z,
16%9b provided in the lateral zones 267a, 267k and then come in
contact with the urine detecting regicns 175a, 175b,
respectively. As a result, the electrode 218a in the lateral
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
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250 having a resistance but flows across urine having
a resistance decreased. Wien a value of the current B
flow ng across urine becones higher than a val ue of
the current Aflowing 5 across the circuit 250, the
electric circuit 110 can detect occurrence of
urination on the basis of_gn abrupt change in the
current or an abrupt change in voltage or resistance
reflecting the change in the current. In response to
t he signa enerated on e basis of such ch e,.the
the ds e 2385 A iartas Tne  T5S i cHOF Beocp Back it
urine and turns off the suction punp when the .
25t eBp¥infce actvsT-ane ebett Fodes HBLsSR1BbiNACredsey &
until the predeterm ned |evel. [0039] Wile the
rediont--0oai edcregisens 1H%a; =16°24 adapt edet ouexposer fbowing
the urine detecting regions 175a, 175b of the urine

acﬁﬁﬂ§9£iﬁé%eghﬁegnﬁ@ﬁﬁgpgﬁgﬁ@ivéi&&%%ﬁﬁk?gu%¥?§£Qrfﬁowing

are fornmed in the |ateral zones 267a, 267
[

as trically. a t e center.line L1-L1 it is
2R B Cg a1 HeSe S HORE bt BYTaaT ohtl 168 detecs
169b in symetrically about the center line L1-L1.
OCOAREET g tur it iz eRtdH Raad si 9 f wet pAFeRt BhangE 16, the
a plurality of the non-coated regions 169a, 169b are
cunreomi dechrabbthet lowergeendsrc268aes 268k s icftanhe fefhrcting
menber 260 and in the vicinity thereof closely one to

theABARAGE -1 roHER éﬂﬁfﬁﬁ%.ar&ﬁ%&%gﬁﬂkﬁQEoﬁﬂﬁa%Q@h%@a&§ﬁerated
s adva

regi ons -27- 169a, 169b | ntageous in'that, even

onléhé“géyig %%E%b% e%%ange, the pump unit 108 actuates the

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 16%a, 169b adapted to expose
the urine detecting regions 175a, 175b of the urine sensor 118
in the embodiment iliustrated by Fig. © are formed in the lateral
zones 267a, 267b in asymmetrically about the center line L;-1g,
it is possible to provide these non-coated regions 169%a, 168%b
in symmetrically about The center line L;~L;. According to the
embodiment illustrated by Fig. 6, a plurality of the non~ccated
regions 16%a, 169b are provided at the lower ends 268a, 268b
of the film member 260 and in the vicinity therecf closely one

to another. Such unique arrangement of the non-coated regions
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after urination is rapidly dispersed from above
downward as viewed in Fig. 6 rather than fl ow ng
toward the air-perneability 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 ngn-coated regions 169a, 169b
are distributed is not limted to that adopted by
this particular embodiment and these non-coated

154500 Y. e oo aely, ocated Jn e aberel

posture when the urine suction device 102 is put on
afftdve wilaredrion Bodyarf0040PiEpgrsedi Sramphaavyi @wpfarfeas

urine detector unit 102b and Fig. 10 is a schematic
vieseot iandly.vé ewrhakemaal ONgwind tB&aXdXhelditApEigea®ility

wherein the urine receiver unit 102a is indicated by

reﬂé?ﬁﬂ %%g%%?ﬁ§4'rkﬂé %r1£@ s@éty%hld c%?%@Z'EaE' ULékl

t hr oug e urine sensor 118 of e urine deteéctor
n 02b | rovi ded |n t he paire teral zon
SUO?%%F% Y éédﬂ@&aﬁsd‘iﬁpﬁ% & that
other in the transverse direction 20 Q and extendi ng
the reggaredn eln tvdliede i heenigratnd | orgianrli Haja, 1690 are
direction P with the el ectrodes 218a, 218b,

digtespectddebynoA 1ifiinsid ebechsoded@sseniy chl8apattibelar
urine sensor 118 conprising the lateral zone 267a and

emﬂdﬁiﬁ%ﬁ%c%ﬁadghggéanéﬁL 1BOQQ%ﬁAQ%5£%§'betgﬁpggﬁPiQQely

sheet 128 and the spacer tions of thes

located in the lateral zones 267a, 267b taking account of the
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 102k and
Fig. 10 is a schematic sectional view taken along a line X-X
in Fig. 9 wherein the urine receliver unit 102a is indicated by
imaginary lines in Fig. 10. BAs will be seen in Fig. ¢ through
8, tThe urine sensor 118 of the urine detector unit 102b is
provided in the paired lateral zones 267a, 267k of the film
member 260 spaced from each other in the transverse direction
Q and extending in parallel to each other in the longitudinal
direction P with the electrodes 2i8a, 218b, respectively. A
first electrode assembly 118a of the urine sensor 118 comprising

the lateral zone 2672 and the electrode 218a 1s sandwiched by
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cushion sheet 128 and the spacer 130 extendi ng beyond
opposite side edges 269a of the first el ectrode
assenbly 118a are put flat and bonded together al ong
first and second zones 301, 302 5 defined outside the
respective side edges 269a. The filter 132 and the
skin-contact sheet 134 bot4y.overl appi ng the spacer 130
are bonded not only to each other but also to the
cushion sheet 128 and the spacer 130 along t hese

i rst .and secon oi n ones 301, tlons f
£hq 1R R Of Condbt P Hdel Snd e s pader T 450t of chese
extendlng beyond opposite side edges 269b of the
cugdcondheel et cdd bissarslopr1 186 exterpling bayoaddoprosite
bonded together along second and third joint zones
513024303 2dehi pedtioat Bider tdectrespeeksefbsiydel #dgese put
269b. The filter 132 and the skin-contact sheet 134

flep(ptalﬂd‘)% d%)%t%'%‘i‘: §P§ﬁ§rﬁ1]r?eoc ang bo z%%soﬁbX 1502

to eac also to the cushlon sheet 128 and

he 0 al ong these, eco thir I,
de il BaES d%gle 250941 1 GrgorHT BP0 serthg  dngT 132
third joint zones 301, 302, 303 t he sheet menber s
and 282 9801~ A 2I3FN60Er I HpFiong oHer L omD ardtther sareer 130
j oi ned together by fusion or adhesion and in close
arecbphdet romne oniliyht aroidiesthet onl wlakong ieseshabnt sheet
zones 301, 302, 303 but also in the vicinity of these

12d ghetz%@%éc@h3@%%@11@3913@5@?%%5% FhdVd SAdHd %ﬂo:s_%k%eﬁjones

ereln shoul d be construed as -29- an area exfendi ng
301 BOgaSt?ortloé%H$¥ %%e%gec gﬂi her%%ég fﬁ% and the spacer

130 extending beyond opposite side edges Z69b 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 26%. The filter 132 and the skin-contact
sheet 134 both overlapping the spacer 130 are bonded not only
to each other but alsc to the cushion sheet 128 and the spacer
130 along these second and third jeint zones 302, 303.
[6041]

Along the first, second and third joint zones 301, 302,
303, the sheet members 128, 130, 132, 134 overlapping one
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 Jjoint zones 301, 302,

303. The term "vicinity" used herein should be construed as
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joint zone. According to a nore preferred enbodi nent
of the first, second and third joint zones 301, 302,
303, the thickness thereof is conpressed so that at
| east the cushion sheet 128 or 5 the spacer 130 of the
sheet nenbers 128, 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 zpo 301, 30 303
AN GBt4| ﬁéaea%%caaﬁ Iyas J81§s‘?‘r‘1fg“1 ?ﬁéé?g%ﬁbSFseaCh
128, 130, 132, 134 and S|nultaneously fusin one or
o iy ecofe -t hbseoshibey rerbacge Poefexanpl erbadiRpeknessthe
of the spacer 130 which is thicker than the remaining
fisdteetecoriberstivayd beinedised abopgohe3fir she setontess
and third joint zones 301, 302, 303 to enhance a

thdde©es0f, Pé&&P%BaEE%@@@Qe%étt@ﬁe sheet: JeabeEs 128 or
128, 130, 132, 134 in the vicinity of these J oi nt

ones 30 30 303 n other wo ng e
th RREE Bt et s ShE0, MEA5eT 19U Gy e T kppng 4R may be
anot her together at commpbn zones under pressure
relizgtigle lvhitekResBTof ST Hebe sheet Corpmsersedl 28, tagorange, of
134 can be effectively reduced. Such 20 nethod is
2/efbectivealtse tbhikeepsiher sheetjobnberend rxtlkeosEng 5 mnm
contact one with another in the vicinity of the first,

ou%%n%eaﬁgiﬁb'ic%é Oi B, Z08€S;3301hr 302 303 | Be&Bﬁ‘d and
case of t first second and third joint zones 1,

00 R OGRSy Nt “HGEenT§ AP Tar Ene SreerY hocersin
the sheet members 128, 130, 132, 134 and simultanecusly 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. In other words, by fusing the sheet
members 128, 130, 132, 134 overlapping one another together at
common zones under pressure, total thickness cf 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 ancther in the vicinity of the first, second
and third joint zones 301, 302, 303. In the case of the first,

second and third joint zones 301, 302, 303 obtained by use of
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menbers 128, 130, 132, 134 to contain thermally
fusible material. While it is not shown, the sheet
menbers 128, 130, 132, 134 nay be intermttently
joined together at further zones in addition 5 to the
first, second and third joint zones 301, 302, 303 to
prevent these sheet nenbers .128, 130, 132, 134 from
bei ng displaced fromone another. [0042] According to
an enbodi nent of the urine detector unit 102b 10
wher ei n the cushi on sheet 128, the spacer 0, the
2ANSVEr g2 St e AGE NSkt Cipds He §l6T ndPet
along the first, second and third joint zones 301,
merg@Z,s 308, peovilded b3t sicdecntthein Fhepeellydugaionde miterial.
opposite side edges 269a, 269b of the first and
whisecondi £heet loeen assenbhies nlda;rs118b, 1he, dushi 084 may
sheet 15 128, the spacer 130, the filter 132 and the
be %‘z@ifﬁ?@%@ﬁ{ﬁ*ﬁ%%edlﬁé B G el abLynKkeploddy ¢hos&uition
t'h e? In the T the

contact one anot vicinity o
first, second and third joint zones 301, 2, 03
to dien gt RE-OUSNPBN Shobt 195 anteThs 1phoei0da0d &
apt to be spaced fromeach other due to a fact that a
pregigpdndihsdofsixet Heerhs rarehder 280, ol 3Ehe lelediraddeeing
218a, 218b in the thickness direction Ris relatively
didrargedorramdomenshonhef.t he opening 171 in the
transverse direction Qis relatively small. So far as
roddre spacer 130 which is nesh-textured and having a
relatively -31- high thickness anong the sheet nenbers

andAr(]:%o% Iilnlgttyo glfl el_rjz{blorc]ielment of the urine detector unit 102b

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 cutside the
respective pairs of opposite side edges 26%9a, 26%9b of the first
and second electrode assemblies 118a, 118b, the cushion sheet
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
the film member 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. BSo far

as the spacer 130 which is mesh-textured and having a relatively
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suction is in sufficiently conpressed state, the other
sheet nenbers 128, 132, 134 can be kept in close
contact one with another. Urine discharged onto the
ski n-contact sheet 134 5 nobves under a suction force
of the vacuum suction neans 100a to pass through the
fiber interstices of the sfieet nenbers 134, 132, 128
being in close contact one with another and the neshes
of the spacer 130 in this order and then to pass

. throu the air-perneability retardant s t 124 _into
hlg%’h*éhaigp%s?é%%?giosﬁeﬁt er‘fés%@trmaggﬁéw of urine
menbers 134, 132, 128 may be provided in the form of
sudftilgpods assewbf i essiuich casra asenwoventtabihe, oty esheet

preferably in the formof hydrophilic fibrous

mer®esenblbises 1320 pronpie pevVesentiofcsddadroward de with
urine retainer 112 under capillary action in fibrous

ano't'PL'%e‘?:rSt 'U‘}:%ﬁoi iLhase,shesh Erher s, —Jc%%vta%%z’skﬂe%‘?t 134

being in close contact one w th anot Referring to
the first, econd third 0|nt zones
mo“‘?@z}mg% ?e%lb‘"e%%% &fa &38 VACERE $or ot %%‘P%]]aqoa
spot s |ntern1ttently arranged on aline in the
to pongithudiusdl it fedeirohnt or o beey ¥l yhe mhearanaeberRat34,
these joint zones do not disturb 20 novenent of urine

132, nithedimansyer’sesdeback ot wi0043]octiet heduthaaeshes
suction device 102 according to the present

of %ﬁ\éegﬁv}ﬁ@@r gsowd loibe appanentqf (eI g pd0s & (dH Sthe

el ectrode -32- assenbly 118a and the second el ectrode

ailr- permea%1}1§9 ?é?aE gﬁ%“%heet 124 into the urine retainer

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
capilliary acticn in fibrous interstices in these sheet members
134, 132, 128 bkeing in close contact one with another.
Referring to Fig. 9, the first, second and third joint zones
301, 302, 303 respectively provided in the formof a plural spots
intermittently arranged on a line in the longitudinal direction
P preferably in a manner that these joint zones do not disturb
movement of urine in the transverse direction B.
(00437

In the urine suction device 102 according to the present

invention, aswill be apparent from Fig. 10, the first electrode
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fromeach other, for exanple, by 5 to 15 mmin the
transverse direction Q and thereby formthe 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 edggs 269a, 269b of the

el ectrode assenblies 118a, 118b. It should be
appreciated that the second joint region 302 in the

fo of . plural spots arr ed nali serves for
2s9HB; 1L02 o Bt h s CaBE BT TIHa a8 War F 10 a8 prpaced
second el ectrode assenbly 118b. Referring to Fig. 10,
froghiepeht feheusHion ssheet e128Yahdc @ hé ditsper s agh shesterse
126 may be joined together along the first, second

d1irand ibhi ¢ dnfjamdrergnésrm 30k, o B302in303] . t heses ¢ aw=rsihieel sy,
128, 126 can be kept in close contact with each other

theS%u%ﬁﬁoﬁSsBQ§tUfi@Qﬂ§PQ§kp%p%%%Ec@3@O§ré5%§§oQ@dt@@ each
wearer's body even if these two sheets 128, 126 are

not.jqi.ned along the first, second d third joint
ot ik Ut o BaB0Y S ah Pt ¢ T ag 1 teR b nP s
to Fig. 9, illustrating an 20 alternative enbodi ment
resgecthd@epraddant dinvamaon.e | nidhecdage 26Pat hebdpi ;& the
detector unit 102 illustrated by Fig. 11, each of the
elefdtrstle second iardlt by d 1j8oi.nt Tz ehes: 1801 add2zc308edsthat
provided in the formof a single line or belt

theeXt&heh RGihA the drongbtudinal rs33s rdiTecti QRoPsand-anged
preferably has a |l ength corresponding to at

on a line serves for the first electrode assembly 118a as well
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 s¢ far as the urine suction device 102
is on The wearer's body even if these two sheets 128, 126 are
not joined along the first, second and third jcint zones 301,
302, 303.
[0044]

Fig. 11 is a view similar to Fig. 9, illustrating an
alternative embodiment of the present invention. In the case
of the urine detector unit 102 illustrated by Fig. 11, each ¢f

the first, second and third joint zones 301, 302, 303 is provided

inthe formofasingle line orbelt extending in the longitudinal
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| east 1/2 of the length of the first and second
el ectrode assenblies 118a, 118b. Wile these first,
second and third joint zones 301, 302, 303 certainly
obstruct novenent of urine 5 in the transverse
direction Q these continuous |inear joint zones
ensure the sheet nenbers 1128, 130, 132, 134 to be kept
in close contact one with another over a |large area
and pronote novenent of urine fromthe urine detector
dirunlt 10 b tgmgggggg§9%§&ﬁggnéﬁggég ' L%F;%%#E%&léé)ﬁo at
|IIustrat|ng still another enbodi nent of the present
legispventd ovf e Lendler dét ébeok Luaict 2an0R B eacest di i tivhede
enmbodi ment illustrated therein is distinguished from
asdeh® 1emodiigent 1iBbustwiat 6 tiedd of i Ak | iseridaind third
neither the dispersing sheet 126 nor the filter 132 is
joihfickyded Ang sbe, alds ReLwRahlliLy-t A&l dankreheel s 124 e

contains,” i'n addition to the thernoplastic synthetlc
dr ophi fibers such as rayon f| ers_an
in Ehe bRGRRLFs ST R tiPSBerer g Snest L ipe b Lnt
Fig. 10. Regarding the filter 132, the 20 nonwoven
zonegbeneuasetht oser mmawbsid ilSont 46t sRaet 1384thage kept
fiber interstices appropriately narrowed so that the
in skbde conitact: sheetith3dnoayet uncid anlat$o saed hedfpte@iote
132 used in the enbodinment of Fig. 10. Referring to

mov%b%ntlgfth§m§¥§BhQQma%%ln%hggEeég§r1&@9:§@Q%efoﬁ§gﬁ the
d the skin-contact sheet 134 are

urine receiver unit 102a.

‘{0045]

Fig. 12 is a view similar to Fig. 10, illustrating still
ancther embodiment of the present invention. The urine
detecter unit 102k according the embodiment illustrated therein
is distinguished from the embodiment illustrated in Fig. 10 in
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
nonwoven fabric used to form the skin-contact sheet 134 has
fiker 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 te Fig. 12, the cushion
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j oi ned together outside the side edges 269a of the
first electrode assenbly 118a along the first joint
zone 301 and the second joint zone 302 and outside
the side edges 269b of the 5 second el ectrode assenbly
118b along the third joint zone 303 and the fourth
joint zone 304. Wile not.4l.lustrated, these first,
second, third and fourth joint zones 301, 302, 303,
304 are intermttently provided in the |ongitudina

dir ion P. The second joint zone 302 and the third
shetst REBsoheS 3PBrae S0 GriwiBA°batrEanCERD PaFFl 1 4 Gre

el ectrode assenbly 118a and the second el ectrode
Jjolasslenirge hEgh. oMl dd rslhe sédonddads reb Bhdoff Gdyet hEirst

joint zones 301, 302, 303, 304 exenplarily illustrated

eleldht rbidg. s d2ems By prieferabhy adoptiedtwhehna «dimensiloanlyche
which the first and second el ectrode assenblies 118a,

sec%%%bg@r Fxtsﬁ’@ e85 oMy Jo%t%%% gk@eglaé é&lﬁ@y y@bu of the

larg 0046] Fig. 13 also |s view simlar to Fig.

o PR BT HURR I B e [0 e o Het Q6L G A §°105b7PRE 303

the enbodi ment illustrated herein 20 conprises the
andaithepépreibi 191y ratrar ddift. sHeéte124t iheugshioh, these

sheet 128, the spacer 130 and the skin-contact sheet
firk34 atton®f ndirehaadessimi gbithae theasidnth&02, 303, 304

enbodi ment illustrated in Fig. 12. While the cushion

aresblﬁ%rﬁ@@t@ﬁgw%&ﬁ% i130-8r €5n39tuki0hBedf LBl P,
her along the first, second an third joint zones

The second joint zone 302 and the third joint zone 303 are

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

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
comprises the air-permeability retardant sheet 124, the cushion
sheet 128, theé 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
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301, 302, 303, the skin-contact sheet 134 is not
joined to the spacer 130 along these joint zones 301,
302, 303. The skin-contact sheet 134 is joined al ong
its peripheral edge (not 5 shown) to the spacer 130 or
t he cushion sheet 128 overl apping the periphera
edge. |If the skin-contact_sheet is sufficiently soft
to conme easily in contact with the spacer 130, the
present invention may be inplenmented in a manner that
. neng%g a pair. of _sheets ﬁandmnchln t her ebet ween t he
1O EC 856G Yofe 4488 535% - 9985258 (et} CAETE Jpait pPnes
sheet s sandwi ching the second el ectrode assenbly 118b
30lar s0Resp@et itkel yxjiornedteogettrrt fg4assure tiwdinedt he the
respective pairs of sandw ching sheets can be
spa Mt ab0edi ldne negkdogebhar anthdy event edifr,omebei ng The
spaced fromeach other. -36- CL Al MS|[I] Awurine
sk evh Py si t
Zﬂ?&“&%ﬂ%‘é@%ﬁ? on Cha ey b e o S n L epigg ot
er's thral orifice and its periphera
s #ERESE ok ToR Boteet Griihr SEaenoae 15 Sk apping
urlne receiver unit so as to be interposed between
thesppplRkG - aAdIsal diLthAe Fecaiardraintieand s swf etisottly
urination fromsaid urethral orifice, wherein said
softr tnecarecekyel yuni toandcsa thrheash ofe datBGt ke 'ésent
are 10 connected to a vacuum sucti on neans provi
inveeRaLately of ; ?@@meﬁ@eﬁhﬂ Sk gngﬁlCWﬂ SRGL gf' ”}EQDIQ‘ of
is actuated on the basis of a detection sign

shefeﬁt%mséﬁh%lgﬂirﬁ‘& T eére%e weuerH hteofigsg electrode assembly

118a aswell 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 frombeing spaced from each other.
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urine into said urine receiver unit, wherein said

urine suction device further conprises: 15 said urine

detector unit conprising a pair of el ectrode

assenbl i es sandwi ched between a |iquid-pervious first

sheet and a liquid-pervious second sheet and

extending in parallel in ope direction and spaced

fromeach other so as to output said detection signa

when said urine detector unit is wetted with 20 said

urine; and said first _and_second sheets are put flat

and joined together but'sfde Meépective pairs of

opposite side edges of said pair of electrode

assenblies so as to formjoint zones along which at

| east one of said first and second sheets are -37-
(11 ocal Lyihbi qwned @ndiesaicd £bhstiangy secendesheetsvareinit

kept in close contact with each other along said

| Qi e i iy i 0l f i-de | Ol ;
2 AR PR (e aredet ST B ) e o

wherein said joint zones are forned al ong said sjde .
wrdiiGed G Smor HATT 6P GIearT e ackerbl OGP FhEIStion

formof plural spots intermttently distributed or in
detgdtorniot t strtaigind tionesid 100 ir3] rEheivupirnenSuctd 68 to be

device as defined by daim1 or 2, wherein said joint
intzonescbobaede betareien skdndapai a0 Bliect redeiver unit and

assenblies are arranged on |lines extending in said one
to Hkeeti QQin&t?i%ﬁ]az;%g}@ il Ne BuetLon,deyk ce, agndelined iy

by any one of

urine receiver unit and said urination detector unit are
connected to a vacuum suctlon means provided separately of them
so that said vacuum suction means is actuated on the basis of
a detection signal output from said urine detector unit to suck
urine into said urine receiver unit, wherein said urine suction
device further comprises:

sald urine detector unit comprising a pair of electrode
assemblies sandwiched between a liquid-pervicus first sheet and
a liquid-pervious second sheet and extending in parallel in one
direction and spaced from each other so as to output said
detection signal when said urine detector unit is wetted with
said urine; and said first and second sheets are put flat and
joined together outside respective pairs of oppesite side edges
of said pair of electrode assemblies so as to form Jjoint zones

along which at least one of said first and second sheets are



10

15

20

1 through 3, wherein said urine detector unit includes
any one of at |east one |iquid-pervious sheet

overl apping said first sheet on the side opposite to
said pair of electrode assenblies and at |east one

[ i qui d- pervi ous sheet overl appi ng said second 20 sheet
on the side opposite to sg«d pair of electrode
assenblies, said any one |liquid-pervious sheet being
also joined to said first sheet or said second sheet

al.an aid joint zopes_so that said first sheet, sajd.
10?&2‘%&%%‘8@]? and &t Fiy o $8C Yy dRaehar 9F BulepPt 1n

sheet are kept in close contact one with another
clogeopgnsard Widimeagbresheand lonot el ¥ijciinitt yoods saiddin the

joint zones. [5] The urine suction device as defined
vidiyiiany caneaoli €hahaszbndst hrough 4, wherein sa-d joint

zones are fusion welded zones obtained by fusing and

t hen hardening at |east one of said first sheet and

sai d second sheet so that a total thickness of said

fir and, second sheets .al on aid joint zones. is .
21 el PEr SEhRR S ot EkRESE b S Firaf Andeherein
second sheets in peripheral 10 regions extending .
saligk poREtregpereirpel sandd jiqity seaesside edges of said pair
of electrode assemblies in the form of plural spots

intermittently distributed or in a form of straight lines.

{31 The urine suction device as defined by Claim 1 or 2,
wherein said joint zones formed between said pair of electrode
assemblies are arranged on lines extending in said one

direction.

[4] The urine suction device as defined by any one of Claims
1 through 3, wherein said urine detector unit includes any one
of at least one liguid-pervicus sheet overlapping said first
sheet on the side opposite to sald pair of electrode assemblies
and at least one liguid~perviocus sheet overlapping said second
sheet on the side opposite to said pair of electrode assemblies,
sald any one liquid-pervious sheet being also Joined to said
first sheet or said second sheet along said joint zones so that

salid first sheet, said second sheet and said any one
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liguid-pervious sheet are kept in close contact one with another

along sald joint zones and in the vicinity of said joint zones.

[51 The urine suction device as defined by any one of Claims
I through 4, wherein said joint zones are fusion welded zones
obtained by fusing and then hardening at least cne of said first
sheet and said second sheet so that a total thickness of said
first and second sheets along sald joint zones is smaller than
a total thickness of said first and second sheets in peripheral

regions extending arcund respective said joint zones.



