1 DESCRI PTI ON EXCREMENT TREATI NG APPARATUS 5 Technical Field [0001] The
present invention relates to an excrengnt treating apparatus and nore
particularly to an excrenment treating apparatus which treats excretions
with a person 10 wearing an excretion receiver with a sensor to detect
excretion. Background Art [0002] 15 Excrenent treating apparatuses which
treat excretions with a person MEICRIFTIONuUlty in wal king, a hospitalized
patient or a physically handi capped person wearing an excretion receiver
have been devel oped. [0003] 20 One exanple of a conventional excrenent
treating apparatus is disclosed in JP-A No. 2005-102979 (Patent Docunent

1). [0OoﬁkdﬂﬁﬁﬁﬁﬂﬂfﬁﬁﬂﬁzﬁdWX§# mpparatus described in Patent 25 Docunent

1 includes: urine receiver to be worn by a 2 person; a urine tank to
store urine, a uri ne gui de tube which guides urine fromthe urine receiver
into the urine

5 Technical Field
[0001]

The present invention relates to an excrement
treating apparatus and more particularly to an excrement
treating apparatus which treats excretions with a person

10 wearing an excretion receiver with a sensor to detect

excretion.

Background Art
[0002]

15 Excrement treating apparatuses which treat
excretions with a person with difficulty in walking, a
hospitalized patient or a physically handicapped person
wearing an excretion receiver have been developed.
[0003]

20 One example of a conventional excrement treating
apparatus is disclosed in JP-A No. 2005-102979 (Patent
Document 1).

[0004]
The excrement treating apparatus described in Patent

25 Document 1 includes: a urine receiver to be worn by a



tank; a vacuum punp which sucks in urine fromthe urine receiver through
the urine guide tube and stores urine into the urine tank; and a control
unit which controls the vacuum punp. [0005] The urine receiver has a urine
anti - backfl ow sheet w th funnel -shaped hol es between a surface sheet and a
10 urine absorption sheet and a urine sensor between the surface sheet and
uri ne antpeiswkf lowsherttamhetarshere sensoe, i aclodes gupder tobeel ect r odes
whi ch are bonded to an el ectrode support sheet in parallel with each other
W t h signalidh nasi dannecimes ftdh the el beérodesivdheidbostpsalirihses are
connected with the control unit. [0006] In the excrenment treating apparatus

descri bed: 4ty ; RRUAIL, BRCUIRAL,: cHheR-KE | D L3;Accepybated petygen the pair
of electrodes, urination I s detected %y electricity 20 fl owm ng between the

conduct e, 24 095, o bhepaL et eEALoNsse The urLne;dgteghion oranel s

activates the vacuum punp. As the vacuum punp is activated, the air pressure
in thé urie tidik Yolse dedink/ 25 generifng anhegubice pPeSsALE ARea urine
gui de hole of 3 the urine receiver and urine is sucked into the urine

gui de tubedyurarpwalgsor ption force due to this negative

[0005]
The urine receiver has a urine anti-backflow sheet
with funnel-shaped holes between a surface sheet and a
10 urine absorption sheet and a urine sensor between the
surface sheet and urine anti-backflow sheet. The urine
sensor includes a pair of electrodes which are bonded to
an electrode support sheet in parallel with each other
with signal lines connected with the electrodes. The
15 signal lines are connected with the control unit.
[0006]
In the excrement treating apparatus described in
Patent Document 1, when urine is accumulated between the
pair of electrodes, urination is detected by electricity
20 flowing between the conductive surfaces of the paired
electrodes. The urine detection signal is sent to the
control unit through a signal line and the control unit
activates the vacuum pump. As the vacuum pump is
activated, the air pressure in the urine tank goes down,

25 generating a negative pressure at a urine guide hole of



pressure so that urine is guided into the urine tank and stored there. 5

[ 0007] Al so, another conventional excrenent treating apparatus is

di scl osed, for exanple, in JP-A No. 2008-8791 (Patent Docunment 2). [0008]
10 The excrenent treating apparatus described in Patent Docunent 2 includes
a excretion receiver to be worn by a person; a urine tank to store urine, a
tube which guides wurine froma tray provided in the excretion receiver into
t he tank; thevacdom perpiwkicchnslucksnien igr isme kledormnttive the exciret i on recei ver
t hrough the tube and stores urine in the tank; and a control unit which

control s hedwaeuum bpurap. 2bEBEYL 1AR Exeet idar RN Prayded,d n t he
excretion 20 receiver includes two pairs of lead wires (el ectrodes) which

extend i nopacalel o4 thapaghiquhet aadqate sisented yhetneema upport and a

covering, both wat er proof and insulating. The excretion sensor Is inserted
bet ween r|o S banlnatlon sheets of the excretion receiver. 25 Urine guide
hol es of ? § F8FFSn sensor are provided in 4 the urine receiving portion
of the excretion receiver and feces guide holes of the excretion sensor are
provi ded i(A007 ‘

Also, another conventional excrement treating
apparatus is disclosed, for example, in JP-A No. 2008-8791
(Patent Document 2).

[0008]

10 The excrement treating apparatus described in Patent
Document 2 includes a excretion receiver to be worn by a
person; a urine tank to store urine, a tube which guides
urine from a tray provided in the excretion receiver into
the tank; a vacuum pump which sucks in urine from the

15 excretion receiver through the tube and stores urine in
the tank; and a control unit which controls the vacuum
pump.

[0009]

An excretion sensor provided in the excretion

20 receiver includes two pairs of lead wires (electrodes)
which extend in parallel with each other and are inserted
between a support and a covering, both waterproof and
insulating. The excretion sensor is inserted between
various lamination sheets of the excretion receiver.

25 Urine guide holes of the excretion sensor are provided in



its feces receiving portion. Atray for receiving urine is |ocated bel ow
the excretion sensor in the urine 5 regeiving portion of the excretion
receiver. This tray is connected with the vacuum punp through the tube.
[0010] In the excrement treating apparatus described in Patent Docunent 2,
when a person wearing the excretion 10 receiver discharges urine, the urine
soaks i ntoet heinei mecerdedeiovipeg tiont iocdh tdfe tdwecmxcirat i meceiscet vard furt her
flows toward the excretion sensor side, touches the surface of the

excr et i ofie®eBSafidanthogelss oMttded difdree: igih deerli €, ar€apsénided in
short-circuiting between one pair of lead wires. 15 As a consequence, a

signal f gk nekictiscallan WAl hsceayl chromeeaxer ellion sensor to
the control unit an upon recei pt of this signal, the control unit

activates mhhe acuum-punp.to convey. the urine fr the tray to the tank.
20 [ 0011} SWAETaLHE égrl?&’n ari g THE xS et on 't eCET VET Mdef ecat es, the

noi sture of the feces soaks into the urine receiving portion of the
excr et i oA eI VEr PRAT ONowsd  Thewear i ete X crast o Benddl Ssitd@y tiduches t he
surface of 25 the excretion sensor, and gets into a feces guide hole, 5
causi ng shomnectiedc wiittihn g hiee twaeerunt heangt herraghr tdfe [vask. wires. As a
consequence, a signal for notification of
[0010]
In the excrement treating apparatus described in
Patent Document 2, when a person wearing the excretion
10 receiver discharges urine, the urine soaks into the urine
receiving portion of the excretion receiver, further flows
toward the excretion sensor side, touches the surface of
the excretion sensor, and gets into a urine guide hole,
causing short-circuiting between one pair of lead wires.
15 As a consequence, a signal for notification of urination
is sent from the excretion sensor to the control unit and
upon receipt of this signal, the control unit activates
the vacuum pump to convey the urine from the tray to the
tank.
20 [0011]
When the person wearing the excretion receiver
defecates, the moisture of the feces soaks into the urine
receiving portion of the excretion receiver and flows

toward the excretion sensor side, touches the surface of

25 the excretion sensor, and gets into a feces guide hole,



defecation is sent fromthe excretion sensor to the control unit and the
control unit activates a warning 5 dewice to notify of defecation. [0012]

[ Patent Docunent 11 JP-A No. 2005-102979 [Patent Document 21 JP-A No.
2008-8791 10 Di sclosure of the Invention Problemto be Sol ved by the
Invention [0013] The excrenent treating apparatus described in Patent
Docunent cadubhasgasheobtearthat idgebetwaeoumbleatite rofpal iafpureiad es in urine
on the conductive surfaces of a pair of electrodes, the sensitivity of the

urine senspeés.deierd of @i esqadticalpon sifgnali oorthetturinetsenser fails to
detect it imediately, causing a urination treatnment failure. The excrenent

treatingyappasatys @gsgéh@e@rb[ao%ﬂe%&%@tet@%u@%@Jsolr doesot. di scl ose

detection of excreted feces t he ot her han in the excrenent
treating ggaﬁatus des rkged in Pagent 2, due to .25 accunul ation
of i mpurFEi'es® UFngt Ec &SGRt UPd ﬁcélvﬁﬁgsbéhdﬁ%?Fgﬁysurfaces of
two pairs of lead wres, the sensitivity of the excretion sensor
det erd or 883Can8oupehiLir PhafPéRCaE1@8Fecati on, the excretion sensor fails
to

[0012]

[Patent Document 1] JP-A No. 2005-102979

[Patent Document 2] JP-A No. 2008-8791

10 Disclosure of the Invention
Problem to be Solved by the Invention
[0013]
The excrement treating apparatus described in Patent
Document 1 has a problem that due to accumulation of
15 impurities in urine on the conductive surfaces of a pair
of electrodes, the sensitivity of the urine sensor
deteriorates and upon urination the urine sensor fails to
detect it immediately, causing a urination treatment
failure. The excrement treating apparatus described in
20 Patent Document 1 does not disclose detection of excreted
feces.
[0014]
On the other hand, in the excrement treating
apparatus described in Patent Document 2, due to

25 accumulation of impurities in urine or feces moisture on



detect it, causing an excretion treatnment failure. 5 [0015] Furthernore, the
excrement treating apparatus describegd in Patent Docunment 2 has also a
problemthat if the excreted urine gets into both a urine guide hole and a
feces guide hole and adheres to both a urine detection 10 conductor and a
feces detection conductor or excreted feces gets into both a urine guide
hol e andthef ecadugliide sheifecasd cddhiercepaichotth lead imiereiet edte on conduct or
and a feces detection conductor, urine and feces cannot be detected in a

di scri m pahkbveirdngent the [QQkEtiAn cjrecir afetidre qurasentandveninon is to
provi de an excrenent treating apparatus which ensures stability in the

sensi tivibyngki3n eXChelhon tSensor rrnd detacts, dudnation jamedi atel y and
accurately and performs urine 20 treatment. [0017] Another object of the
pr esent idg ent i on IS tu%.npr %\ﬁi dg{can Lexer ment, tr ecatf' ng apparatus whi ch

di scri ni nates “bet e i uri Hati o “and def ecation accurste y 25 and perforns
excretion treatnent. 7 Means for Solving the Problem[0018] In order to
achi eve tlR8laBove obj ects, according to

Furthermore, the excrement treating apparatus
described in Patent Document 2 has also a problem that if
the excreted urine gets into both a urine guide hole and a
feces guide hole and adheres to both a urine detection

10 conductor and a feces detection conductor or excreted
feces gets into both a urine guide hole and a feces guide
hole and adheres to both a urine detection conductor and a
feces detection conductor, urine and feces cannot be
detected in a discriminative manner.

15 [0016]

An object of the present invention is to provide an
excrement treating apparatus which ensures stability in
the sensitivity of an excretion sensor and detects
urination immediately and accurately and performs urine

20 treatment.
(00171

Another object of the present invention is to
provide an excrement treating apparatus which
discriminates between urination and defecation accurately

25 and performs excretion treatment.



a first aspect of the present invention, an excrenent 5 treating apparatus
includes an excretion receiver to be worn by a person, and an apparatus
body detachably connected with the excretion receiver, where the excretion
recei ver includes a receiver body which receives excretions discharged from
a wearer and an excretion 10 sensor which detects the excretions, and the
appar at uMedoslyf o ncloaldesna tnée nerolah&mwhi ch stores urine, a vacuum punp

whi ch sucks urine received by the receiver body into the urine tank, and a
control upd¢1avhich controls the vacuum punp, and the excretion sensor

i ncludes at |east 15 one pair of urine sensor electrodes which detect urine

recei ved by ther egeiver oy apd e £00¢LobpoLts cODLEOhS,5OLAS 1O

reverse the poI arity o e url ne sensor ect es at prescr time

i nterval s, 0019] 20 Pre%erﬁed enbodtgents ccordlng to the Elrst aspect
of the presehtst Bt Forhr B asPToPFons T C¥RB’ uPPnEXSERYGP Tel ect r odes are

inserted between a waterproof insulating band-like support and a wat er proof
i nsul &t i ngr PRREPY | }RPTHVERS nbRCEREeAdPRgSKATPELAN| EPCRLVRT250eR6h ot her |ike
bands; the covering has at | east one pair 8 of urine guides correlated with
t he urinewsemsmy a gbectoodesndand sppaextust bodysdasarhdefigcts urination
when urine received by the receiver body enters the pair
connected with the excretion receiver, where the excretion
receiver includes a receiver body which receives
excretions discharged from a wearer and an excretion
10 sensor which detects the excretions, and the apparatus
body includes a urine tank which stores urine, a vacuum
pump which sucks urine received by the receiver body into
the urine tank, and a control unit which controls the
vacuum pump, and the excretion sensor includes at least
15 one pair of urine sensor electrodes which detect urine
received by the receiver body; and the control unit
controls so as to reverse the polarity of the urine sensor
electrodes at prescribed time intervals.
[0019]
20 Preferred embodiments according to the first aspect
of the present invention are as follows.
(1) The urine sensor electrodes are inserted between a
waterproof insulating band-like support and a waterproof

insulating band-like covering, extending in parallel with

25 each other like bands; the covering has at least one pair



of urine guides and causes short-circuiting between the 5 urine sensor

el ectrodes. (2) The apparatus body inckudes a DC power supply and a
connector connected with electric wires extending fromthe DC power supply
and the urine sensor electrodes are connected wth the DC power supply

t hrough the connector 10 and the electric wires. (3) In addition to the
above (2)9f thelmppzitbdes dotyelanedudéshatpel aring sevepsal circuit which
reverses polarity of the electric wires and the control unit reverses

pol arity efetteodss neasensios ekectét ddessbysdb dentrokl urgntheopol arity
reversal circuit so as to reverse the polarity of the electric wres. (4)

| n addi tipned oy f 1 abOvei {£d . b henapparat ysrbpdyy tRekudesndebagti on neans
for detecting resistance between the electric wires and the control unit

controls the 20 vacuum punp.according, to a result.of detection,hy the
detectionoﬁe%ﬁﬁpe(%Sl % %@%r ??%%sngSBF Fﬁ%?ﬁaé%ng S%WGSP Fgges sensor

el ectrodes which detect_ feces received by the receiver body. 25 (6) In
addi t iPon $H 1 iheSbNE TEFCLEPESRontrol unit 9 controls so as to reverse the
polarity of the feces sensor electrodes at prescribed time intervals. (7)

I n addi ti 65) tDhe heppdoyeus pody hencbndesl auBCt power supply and a

connector connected with electric wires extending from the
DC power supply and the urine sensor electrodes are
connected with the DC power supply through the connector

10 and the electric wires.
(3) In addition to the above (2), the apparatus body
includes a polarity reversal circuit which reverses
polarity of the electric wires and the control unit
reverses polarity of the urine sensor electrodes by

15 controlling the polarity reversal circuit so as to reverse
the polarity of the electric wires.
(4) In addition to the above (2), the apparatus body
includes detection means for detecting resistance between
the electric wires and the control unit controls the

20  vacuum pump according to a result of detection by the
detection means.
(5) The excretion sensor includes a pair of feces sensor
electrodes which detect feces received by the receiver
body.

25 (6) In addition to the above (5), the control unit



controls so as to performsw tching between urine 5 detection by the urine
sensor el ectrodes and feces detectiongby the feces sensor el ectrodes. (8)
In addition to the above (6), the control unit <controls so as to
alternately performsw tching between wurine detection by the urine sensor

el ectrodes and feces 10 detection by the feces sensor el ectrodes and

swi t chi ngon&owse s opelsartiot yevevesres dlheofoallee Iy nef sdmsofeed eciemsles  and
polarity reversal of the feces sensor electrodes. (9) In addition to the
above (6kleatpressr hegricsme ibaat erived froreypadlarity reversal of the urine
sensor 15 el ectrodes and the feces sensor electrodes is within a range from

0.1 to 1 (g¢candadal@)hon t’ddiHd abdve tH akowe dmsryolige to be applied
bet ween the urine sensor el ectrodes or between the feces sensor el ectrodes

i S Wit hi %o?itrr%g%e sfor s :Eot elr éa\ém ZSQJ'[tOC 2i9i%lbnet%edeer{ J[lpir?ecm eve t he above
obj ects, according to~ a secon aspeét 0 € present invention, an
excrenment. treating apparatus includes an excretion receiver to be worn by

a per3on98HECaACRpPAr s WIdE RSN Y I et @ dESFeH the excretion
recei ver, where the excretion 10 receiver includes a receiver body which
recei ves degecrtéinoly dihec Haraged faromma adearteroda®l. an excretion sensor which
detects the excretions, the apparatus body
(8) In addition to the above (6), the control unit
controls so as to alternately perform switching between
urine detection by the urine sensor electrodes and feces
10 detection by the feces sensor electrodes and switching
between polarity reversal of the urine sensor electrodes
and polarity reversal of the feces sensor electrodes.
(9) In addition to the above (6), a prescribed time
interval for polarity reversal of the urine sensor
15 electrodes and the feces sensor electrodes is within a
range from 0.1 to 1 second.
(10) In addition to the above (5), voltage to be applied
between the urine sensor electrodes or between the feces
sensor electrodes is within a range from 1 to 10 V.
20 [0020]
In order to achieve the above objects, according to
a second aspect of the present invention, an excrement
treating apparatus includes an excretion receiver to be

worn by a person and an apparatus body detachably

25 connected with the excretion receiver, where the excretion



i ncludes a urine tank which stores urine, a vacuum punp 5 which sucks urine
received by the receiver body into th urine tank and a control unit which
controls the vacuum punp, the excretion sensor includes a pair of urine
sensor el ectrodes which detect urine received by the receiver body, and
the control unit controls so as to apply voltage 10 between the urine sensor
el ect r odescenternminicénideys. a [r@@2lvelm bardlewHhicracdd@ierddhe above obj ects,
according to a third aspect of the present invention, an excrenent

treatingeapparabug dRGlHEes AN roxwel el ek fBCinerart & Re-db yorn by a person;
and an apparatus body detachably connected wth the excretion receiver,

uhere the gxgretion, receiyer dnclydes a fecelier body whieh gecei ves
excretions dirscharged Troma wearer and an é€xcreti sensor ch detects

the excretions, the apparatus body 20 includes a urine tank which stores
urine, al%f'éﬁﬁlﬁrsp&rr}blrl\ﬂﬁ"i SRNKuEIbS Gl iSO T SRS by? tHREFEE W body i nt o
the wurine tank and a control unit which controls the vacuum punp, the

excr el i onhgehsenckscludes aepaiivedt hy ithe sersorvellapty odeso whi€h det ect
urine received by the receiver 25 body and a pair of feces sensor el ectrodes

whi ch deteehellanfkeeces reeentedibyirtite wieeel waindadys @ tdheueentrol unit
controls so as to performsw tching between detection by the urine sensor

eleCtrOdﬁﬁmggdt%%t%%gf%Qi%% %@%é&&pq%cludes a palr of urine sensor

electrodes which detect urine received by the receiver
body, and the control unit controls so as to apply voltage

10 between the urine sensor electrodes intermittently.
[0021]

In order to achieve the above objects, according to

a third aspect of the present invention, an excrement
treating apparatus includes an excretion receiver to be

15 worn by a person; and an apparatus body detachably
connected with the excretion receiver, where the excretion
receiver includes a receiver body which receives
excretions discharged from a wearer and an excretion
sensor which detects the excretions, the apparatus body

20 includes a urine tank which stores urine, a vacuum pump
which sucks urine received by the receiver body into the
urine tank and a control unit which controls the vacuum
pump, the excretion sensor includes a pair of urine sensor
electrodes which detect urine received by the receiver

25 Dbody and a pair of feces sensor electrodes which detect



sensor electrodes. 5 Effect of the Invention [0022] In the excrenent
treating apparatus according to the {fjrst aspect of the present invention,
the sensitivity of the excretion sensor is stabilized and urination can be
10 accurately detected and treated. [0023] In the excrenent treating
apparatus according to the second aspect of the present invention, the
sensi ti vidogeofreddieveakdrettilon sersover sbetippi dndetdhandontirnat uomtcan be 15
accurately detected and treated. [0024] In the excrenment treating apparatus

accor di npritrdne sd g dkaspeetoph s e or esgnbet R¥EAt HeBectl bAab,on and
defecation can be accurately distinguished and treated. 20 Best Mbde for

nvent] o 11 e SR P orar T ng SR ge 00 08 B C2EoFboke] 12 As

shown in Fig. 1, an excrenent treating apparatus 100 includes an excretion
recei versel %ﬁ?%ﬁﬁﬁééﬁus body 2. The excretion receiver 1 and apparat us

body 2 are
5 Effect of the Invention

[0022]

In the excrement treating apparatus according to the
first aspect of the present invention, the sensitivity of
the excretion sensor is stabilized and urination can be

10 accurately detected and treated.
[0023]

In the excrement treating apparatus according to the
second aspect of the present invention, the sensitivity of
the excretion sensor is stabilized and urination can be

15 accurately detected and treated.
[0024]

In the excrement treating apparatus according to the
third aspect of the present invention, urination and
defecation can be accurately distinguished and treated.

20
Best Mode for Carrying Out the Invention
[0025]

Next, an embodiment of the present invention will be

described referring to Figs. 1 to 8.

25 [0026]



connected through a urine guide tube 30, electric wires 61, 5 62, and a
connector 42 in a disconnectable manner. Fig. 1 shows the general structure
of the excrenent treating apparatus 160 according to this enbodi nent.

[0027] As shown in Figs. 1 and 2, the excretion receiver 1 10 includes a
recei ver body 10 which is designed to be worn by a person with difficulty

in wal king, a Rgsphbahi 2edripat ient Ok @ rREiCaldas thandigapped per son
between his or her legs and receive urine or feces excreted by the wearer;

an excr etisen - r. 2 i tect - d i ﬁgﬁ - .and a
urine guilgg tlﬁgg%%sm%ﬁ\g%x%eﬁé’% é)ieccfeél eegtt-ﬁlriélnrgd ;grﬁo% e rgelgiiﬁ%??body 10
into a urine_tank 51. This excretiﬁn receiver 1 is gEFe of a flexible

materi al 2 Fi §€2°¥STSh1eRI ARPGE4VEECcLi R 2PPERAGHSt REAYe£c P&t on receiver 1
shown in Fig. 1 and for easy 20 understandi ng, various nmenbers are

i |l ustratcegngstied thapudhere wapdsr aiwlde omileachO ot dkechbuicacivabl ¢1lthey are
united. [0028] Urine guides 28 in the excretion sensor 20 are provided in

the receiorer abedy dnscwtiore 42ecei \W nf it aklbe anmand. f edes gui des 29
in the excretion sensor 20 are 13 provided in its feces receiving portion

10b. The spexar ehion $ensar s%%d&di%e%@gcﬂé%%{é%é}% WeelL 4 iy nation sheets

of the receiver body 10. A urine tray 13 1s

apparatus 100 according to this embodiment.
[0027]
As shown in Figs. 1 and 2, the excretion receiver 1
10 includes a receiver body 10 which is designed to be worn
by a person with difficulty in walking, a hospitalized
patient or a physically handicapped person between his or
her legs and receive urine or feces excreted by the
wearer; an excretion sensor 20 which detects excreted
15 urine and feces; and a urine gulde tube 30 which guides
excreted urine from the receiver body 10 into a urine tank
51. This excretion receiver 1 is made of a flexible
material. Fig. 2 is an enlarged sectional view of the
excretion receiver 1 shown in Fig. 1 and for easy
20 understanding, various members are illustrated as if they
were separate from each other but actually they are united.
[0028]
Urine guides 28 in the excretion sensor 20 are
provided in the receiver body 10’s urine receiving portion

25 10a and feces guides 29 in the excretion sensor 20 are



provi ded under the excretion sensor 20 in the urine 5 receiving portion 10a
of the receiver body 10. The urine tray 13 is connected with the urine tank
51 through the wurine tube 30. Urine ild the urine tray 13 is conveyed into
the urine tank 51 by suction of a vacuum punp 52. Alternatively, the
excretion sensor 20 may have a 10 plurality of urine guides 28 and a

plurality,of;ifeeesn quides <% %réc@lgﬁ%cﬂjéc?xfﬂaérﬁﬁ}@b] nriRat case, urine and
feces can be detected nore accurately. 029] As shown in Fig. 2, the

receiver 10 i ncl udes .15 hack sheet_ 1 urj.ne tr 13,.a surface
nateriale%%%%&ﬁ%nlf%nﬁgghgﬁaég gﬁ%ﬁfET%;f%ﬁﬁf%?%;R%EW?%% g%@#?ﬁ%ﬁ%gy t hat
they are stacked fromthe bottomin the order of nmention. . [0030] The urine
tray 13 iSheRidea thicqdicdSiete ¥ ditbet 2 2§118a L&Y dak 15 oof sheet 13b
pl aced on the wearer side of the |iquid-perneable sheet 13a, and spacers
13c pl acedovi detchainsisac & Neetasesre tie |dequiak pEt nvabilee sheste 13a and t he

| eak- proof sheet 13b. The space between the |iquid- perneable sheet 13a and

t he | sakrrceafisheelorktllon s 0a 25 dreset spaser assbigonmectred Wrtihdg he urine
gui de tube 30 in 14 a conmuni cable manner. The spacers 13c are spherical

and ret acifr% g spacing hetween &he Jd qui diperimabl £ shegiql 3ghe and the
| eak- pr oo heet 13b. |

urine tube 30. Urine in the urine tray 13 is conveyed
into the urine tank 51 by suction of a vacuum pump 52.
Alternatively, the excretion sensor 20 may have a
10 plurality of urine guides 28 and a plurality of feces
guides 29 arranged alternately. In that case, urine and
feces can be detected more accurately.
[0029]
As shown in Fig. 2, the receiver body 10 includes a
15 back sheet 12, a urine tray 13, a surface material member
14, a surface sheet 15, and a gathering 16 in a way that
they are stacked from the bottom in the order of mention.
[0030]
The urine tray 13 includes a liguid-permeable sheet
20 13a, a leak-proof sheet 13b placed on the wearer side of
the ligquid-permeable sheet 13a, and spacers 13c placed in
the space between the liquid-permeable sheet 13a and the
leak-proof sheet 13b. The space between the liquid-
permeable sheet 13a and the leak-proof sheet 13b is a

25 closed space and connected with the urine guide tube 30 in



[0031] 5 The surface material nenber 14 is provided on the non-wearer side
of the |iquid-pernmeable sheet 13a to qeceive urine excreted by the wearer
tenporarily. The surface sheet 15 covers the wearer side surface of the

| i qui d- per meabl e sheet 13a. 10 [0032] The back sheet 12 covers the
non-wearer side surface of the |eak-proof sheet 13b to prevent urine from

| eaki ng & aramnturel agh e niaraye 13, Thee spurdeace Isheetrel Sk ack arsheet 12
have a gourd-|i ke shape and are bonded to each 15 other, with their rins

sti cki ng daastind ameadpihef belRO3B]t s BhowmdipeFh@sb18 ERebt 1Bat he
excretion sensor 20, two pairs of electrodes 21, 22, 23, and 24, extending

in paragﬂq)eﬁfrl EEJ¥”S od€ iﬂ§prted bet ween a 20 wat er pr oof
and- i ke

i nsul ati ng upport 26 and a waterproof insulating band-Iike
covering %y Fig. 3is a plan view showi ng the excretion sensor 20 as
di vided i | ves; Fig. 4 is a sectional viewtaken along the line A- Ain
Fig. 3; and Fi%. 5 is a sectional view taken along 25 the Iine B-Bin Fig.
3. 155 [0034] Mhe werdevs meg oxAalamansst Whel parrovidedi e thmi des 28 to
correlate one pair of electrodes 21 and 22
non-wearer side of the liquid-permeable sheet 13a to
receive urine excreted by the wearer temporarily. The
surface sheet 15 covers the wearer side surface of the
liquid-permeable sheet 13a.
10 [0032]
The back sheet 12 covers the non-wearer side surface
of the leak-proof sheet 13b to prevent urine from leaking
form the urine tray 13. The surface sheet 15 and back
sheet 12 have a gourd-like shape and are bonded to each
15 other, with their rims sticking fast to each other.
[0033]
As shown in Figs. 3 to 5, in the excretion sensor 20,
two pairs of electrodes 21, 22, 23, and 24, extending in
parallel with each other, are inserted between a
20 waterproof insulating band-like support 26 and a
waterproof insulating band-like covering 27. Fig. 3 is a
plan view showing the excretion sensor 20 as divided in
halves; Fig. 4 is a sectional view taken along the line A-

A in Fig. 3; and Fig. 5 is a sectional view taken along

25 the line B-B in Fig. 3.



are formed and a pair of urine guides 29 to correlate the 5 other pair of
el ectrodes 23 and 24 are forned. In tRe exanple shown in the figures, the
urine guides 28 and feces guides 29 are rectangul ar hol es; however,
alternatively they may be notches made in the rins at both sides of the
covering 27. As urine A enters a correlated 10 urine guide 28,

short - ci rlé#¥34Ing occurs between the one pair of electrodes 21 and 22 as
shown in Fig. 4. As feces B enters a correlated feces guide 29,
short-circuiting toecuoschdingee,t ke dldwst paigd pfielettundes 23 and 24 as
shown in Fig. 5. 15 [0035] The support 26, which supports the entire

excr et i oy, SRS ol 20 o fdexidle hand di key plessacdhe: supgoss 26 has
wat er-ti g tness to pr event noi sture penet rati on and has an insul ati ng

property tezplgerver(l]t 2aguaectrlcar ZP drolnrgleuctlll10(151?eI QO? co;l’hgl%l er |rs of

el ect r odés and 52 eac ?ong bot h

edges of the band- |ike piece or 20;oport 26. Anong them the inner pair of
25 el Bct (GdEE PRI P L2 GE RAKF t° dtctd lﬁ'lf%ai?%e%nd Ihebs  outer pair
of el ectrodes 23 and 24 are used to detect defecation. Relatively |arge

t er m nal £xIple2dowBa ranthe 2degares f orlrediatng heubdee 2Hdsndf the two
pairs of
feces guides 29 are rectangular holes; however,
alternatively they may be notches made in the rims at both
sides of the covering 27. As urine A enters a correlated
10 urine guide 28, short-circuiting occurs between the one
pair of electrodes 21 and 22 as shown in Fig. 4. As feces
B enters a correlated feces guide 29, short-circuiting
occurs between the other pair of electrodes 23 and 24 as
shown in Fig. 5.
15 [0035]
The support 26, which supports the entire excretion
sensor 20, is a flexible band-like piece. The support 26
has water~-tightness to prevent moisture penetration and
has an insulating property -to prevent electrical
20 conduction.
[0036]
The two pairs of electrodes 21, 22, 23 and 24 extend
in parallel with each other along both edges of the band-

like piece or support 26. Among them, the inner pair of

25 electrodes 21 and 22 are used to detect urination and the



el ectrodes 21, 22, 23, and 24 where a connector 42 is 5 connected.

Ext ensi ons 23b and 24b are formed at the non- term nal side ends of the
feces sensor electrodes 23 and 24. Wiile the extensions 23b and 24b as the
ends of the feces sensor electrodes 23 and 24 are provided at an end of

t he support 26, the urine sensor electrodes 21 and 22 10 termnate at a

poi nt neaPBEeropehs bAselentisofkan26handertdergiconsedh tandlefte Bt the feces
sensor el ectrodes 23 and 24. In other words, ends of the urine sensor

el ect rodedef2taandn22 @mﬂatheélyvlat@éttesmiHBMStBéaex?éasiGﬁa 280 and 24b
of the feces sensor electrodes 23 and 24 are |ocated 15 so as to correspond

to the urpng peeek¥irRgdaPakt ke bBacardyst ke heeeswLeRiMNgG Mortion 10b
respectively. [0037] The coverlng 27 lies over the electrodes 21, 22, 23

and 24, 8¥% kggaglnggé ahd gtlggds%rf%%%r%f tQ§§§HR§p§%zu%q_26 except the

termnal s 4a"and “t'he gui dés e covering 27,
in conbination with the support 26, isolates the electrodes 21, 22, 23 and

24 amd tﬁ@n8§FEﬁgloh%x?%%sé%HSZ%%bf?Bﬁ1%6?3?8@ 4RATEFoéECED etﬁ@ﬁlagalnst
wat er penetration fromoutside. 25 [0038] 17 Urine guides 28 which
parti al | ytexpdselt hédpaendsf odrithe Senser seneotr cdestZbdasd 222 amt gui de
urine are fornmed in the covering 27. A plurality of such urine

24, While the extensions 23b and 24b as the ends of the

feces sensor electrodes 23 and 24 are provided at an end
of the support 26, the urine sensor electrodes 21 and 22
10 terminate at a point nearer to the base ends than the
extensions 3b and 4b of the feces sensor electrodes 23 and
24. In other words, ends of the urine sensor electrodes
21 and 22 and their vicinities, and the extensions 23b and
24b of the feces sensor electrodes 23 and 24 are located
15 so as to correspond to the urine receiving portion 10a and
the feces receiving portion 10b respectively.
[0037]
The covering 27 lies over the electrodes 21, 22, 23
and 24, covering almost the entire surface of the support
20 26 except the terminals 2la, 22a, 23a, and 24a and the
guides 28 and 89. The covering 27, in combination with
the support 26, isolates the electrodes 21, 22, 23 and 24
and the extensions 23b and 24b from outside and protect
them against water penetration from outside.

25 [0038]



gui des 28 are arranged symmetrically with respect to the 5 | ongitudinal
center line of the support 26 at the engs of the urine sensor el ectrodes 21
and 22 and their vicinities. As shown in Fig. 4, when adhesion of urine A
occurs across between the urine guides 28 above the pair of urine sensor

el ectrodes 21 and 22, short-circuiting occurs between the 10 el ectrodes 21
and 22, so excr@tingh ®fides mB Ahkchictaetbal ly TherasenehseRsdr efectrodes 21
and 22 are hereinafter referred to as a urine sensor. [0039] Al so, feces
gui des 2umimehs@astt adlgycexrpdse 2headd Pai andf ghedesuseénsorrel ectrodes 23
and 24 and guide feces are formed in the covering 27. One left feces guide

29 and ongrmé@hin ofnge 28 v eiRgr angedh symieiricgl by yhdh urespect to the
| ongi tudi nal center |ine of the support 26 in the extensions 23b and 24b of

t he feces r,20 e 2 4 S ' [ n adhesi on
of feces(§§%%%%r%ga%f%s§£%%?§§%n§¥ﬂ@gF%%%%fgﬁi gﬁﬂzggggggg %Phgggair of
feces sensor el ectrodes 23 and, 24 Oghg%t- circuitégg occurs between the

f

el ect PodesCP%t Bhe B2 S tSHheEN BN BCcBEPROFS d&t ekt &S TRESt @des sensor

25 el ectrodes 23 and 24 are hereinafter referred to as a 18 feces sensor.
[ 0040] | nthéeusiipposenoer anticcoverieAg227angd glurald thhedfr vicinities.

As shown in Fig. 4, when adhesion of urine A occurs across
between the urine guides 28 above the pair of urine sensor
electrodes 21 and 22, short-circuiting occurs between the

10 electrodes 21 and 22, so excretion of urine A is detected.
The urine sensor electrodes 21 and 22 are hereinafter
referred to as a urine sensor.
[0039]

Also, feces guides 29 which partially expose the

15 pair of feces sensor electrodes 23 and 24 and guide feces
are formed in the covering 27. One left feces guide 29
and one right one 29 are arranged symmetrically with
respect to the longitudinal center line of the support 26
in the extensions 23b and 24b of the feces sensor

20 electrodes 23 and 24. As shown in Fig. 5, when adhesion
of feces B occurs across between the feces guides 29 above
the pair of feces sensor electrodes 23 and 24, short-
circuiting occurs between the electrodes 23 and 24, so
adhesion of feces B is detected. The feces sensor

25 electrodes 23 and 24 are hereinafter referred to as a



uri ne passage holes 25 are fornmed in a way to penetrate 5 between their
front and back surfaces. The excreted urine passes through a urine passage
hol e 25 and the back side of the suphﬁ%t 26 before being received by the
urine tray 13. [0041] 10 As shown in Fig. 1, the apparatus body 2
includes: a wurine tank 51 to which one end of a urine guide tube 30 is
connect edte @ yaginuppunp 52 connected with the urine tank 51,; a control
unit 53 which controls the vacuum punp 52, switch circuit 56, and polarity
reversal f@déﬁﬁ t 57; a DC 15 power supply 54 which applies voltage between
the electrodes 21 and 22 or 23 and 24 of the excretion sensor 10 through
electric wires 61 or a detection neans, 55 %hlch det ect s out put
(resistance) oftft ﬁéleex%%@tql&n %ér%r&' CAETH G t ch? RPHRERt 158 %l ch turns on
and off the 20 electric wires 61 and 62 to the electrodes 21, 22, 23 and 24
of the ext¥its aeswrgorhdles aid arpofarney ieversay tei penetrs¥ewhi ch
reverses the polarity of the electric wres 61 and 62 to the el ectrodes 21,

22, 23 ansk@Zdeod thelr exeset | ond SeasersdPfadbe. DO povetcsappd yabdnés, for 25
exanpl e, an AC adapter or battery. 19 [0042] The control unit 53 is

suppl i ed Wi 43 £l @etsin POWSEind rOMLEHSe O POWSS SHRPLYCSBAERT Oyl el ectric

wires 64 a

of the support 26 before being received by the urine tray
13.
[0041]

10 As shown in Fig. 1, the apparatus body 2 includes: a
urine tank 51 to which one end of a urine guide tube 30 is
connected; a vacuum pump 52 connected with the urine tank
51,:; a control unit 53 which controls the vacuum pump 52,
switch circuit 56, and polarity reversal circuit 57; a DC

15 power supply 54 which applies voltage between the
electrodes 21 and 22 or 23 and 24 of the excretion sensor
10 through electric wires 61 or 62; a detection means 55
which detects output (resistance) of the excretion sensor
10; a switch circuit 56 which turns on and off the

20 electric wires 61 and 62 to the electrodes 21, 22, 23 and
24 of the excretion sensor 10; and a polarity reversal
circuit 57 which reverses the polarity of the electric
wires 61 and 62 to the electrodes 21, 22, 23 and 24 of the
excretion sensor 10. The DC power supply 54 is, for

25 example, an AC adapter or battery.



controls the vacuum punp 52, switch circuit 56 and S polarity reversa
circuit 57. The control unit 53 incorperates a tinmer. [0043] The control
unit 53 controls the vacuum punp 52 according to the result of detection of
the resistance 10 between the pair of urine sensor electrodes 21 and 22 by
the detection means 55. Specifically, when short- circuiting occurs between
the el ect {8888121 and 22 and the control unit 53 detects a drop in the

el ectric resistance between the electrodes 21 and 22 to a prescribed |evel
or 15 | ess throDigh tbetdelechion5Aeansshbpltibe eantr ell canirti SPowdet er m nes
that urination has occurred and starts the vacuum punp 52. As the vacuum

punp 52 i%réﬁafhngctB@we%”@ﬂﬁ%lgf5%rEW%&d@HW$ié@ﬂ¥fgiwy}eEQQﬁi%ﬁkil
decreases and the control uni 3 detects arise in the electric 20

resi Stancﬁggggﬁggntkgev%ﬁﬁw gﬂ%ﬁ 25 and ;22405 i) hed level or more

t hrough t ctron neans 5 tAen it “starts e tinmer and continues to
run the vacuum, punp As this tiner reaches a prescribed tine, the

control uHP@a5?t§t66¥g%§ﬁﬁiﬁ@rFHétvéguun?BﬁnﬁO§§F0é5uP664§F 20 In addition,
the control unit 53 activates a warning device (not shown) according to the
result ofidepepbrencefa thmeresi stance between the pair of feces sensor
el ectrodes
[0043]
The control unit 53 controls the vacuum pump 52
according to the result of detection of the resistance
10 between the pair of urine sensor electrodes 21 and 22 by
the detection means 55. Specifically, when short-
circuiting occurs between the electrodes 21 and 22 and the
control unit 53 detects a drop in the electric resistance
between the electrodes 21 and 22 to a prescribed level or
15 less through the detection means 55, the control unit 53
determines that urination has occurred and starts the
vacuum pump 52. As the vacuum pump 52 is started, the
amount of urine in the excretion receiver 1 decreases and
the control unit 53 detects a rise in the electric
20 resistance between the electrodes 21 and 22 to a
prescribed level or more through the detection means 55;
then it starts the timer and continues to run the vacuum
pump 52. As this timer reaches a prescribed time, the

control unit 52 stops running the vacuum pump 52.

25 [0044]



23 and 24 by the detection neans 55. Specifically, when 5 short-circuiting
occurs between the el ectrodes 23 and 24p and the control unit 53 detects a
drop in the electric resistance between the electrodes 23 and 24 to a
prescribed | evel or less through the detection neans 55, the control unit
53 determ nes that defecation has 10 occurred and activates the warning
device to give Bh addiwion] 0bas]) cTRerQaculit pAApasLivatedppl Wednaingh

el ectric power fromthe DC power supply 54 through electric wires 63 and
sucks in téeiaer (nott hbown)nectankiby to shek restiltthe flblegrdata arecdi ved by
the excretion receiver 1 through the wurine guide tube 30 and store it in

the urinethankesistahB84bkthceAnnget g 142 0ifS fRIRV Geehsalr tthe endwif the
electric wires 61 and 62. This connector 42 is detachably 20 coupled with

t he base d e, ex t] 1S0Qr nt : 42. 1.5 coupl ed
Wih the Bosaianglopdt Ra8 BB E e s ey GhER o e ar e
el ectrij cal connected with the e|lectric wires _61 and al the term nal s
23a amd zﬁggﬁFéCéFEE%FFEEI P9086ﬁng8w&e€iﬁ \ﬂ?e éetcﬁéfoéjieécigi Enf és 62. 21
[0047] As shown in Fig. 6, the switch circuit 56 includes swtches 56a

whi ch turanénthadcentroheusliécbpi deiecés e1drop in the electric

resistance between the electrodes 23 and 24 to a
prescribed level or less through the detection means 55,
the control unit 53 determines that defecation has

10 occurred and activates the warning device to give an alarm.
[0045]

The vacuum pump 52 is supplied with electric power
from the DC power supply 54 through electric wires 63 and
sucks in the air in the urine tank 51 to suck out the

15 urine received by the excretion receiver 1 through the
urine guide tube 30 and store it in the urine tank 51.
[0046]

A connector 42 is provided at the ends of the

electric wires 61 and 62. This connector 42 is detachably
20 coupled with the base end of the excretion sensor 20.

When the connector 42 is coupled with the base end of the

excretion sensor 20, the terminals 21a and 22a are

electrically connected with the electric wires 61 and also

the terminals 23a and 24a are electrically connected with

25 the electric wires 62.



to the electrodes 21 and 22, and switches 56b which turn 5 on and off the
electric wires 62 to the el ectrodes 23 fnd 24. In other words, the switch
circuit 56 includes switches 56a which'turn on and off the urine sensor and
swi tches 56b which turn on and off the feces sensor. Fig. 6 is a diagram
whi ch schematically shows the electrical 10 system of the excretion sensor
20 shown [mo&vp. 1. [0048] The polarity reversal circuit 57 includes a
polarity reversal circuit 57a which reverses the polarity of the electric

wres 61 to the, '@r%vfr?dler? @g%an 22y aé‘&?ié‘cﬂﬁc@?!:é%'\étXGVEMQFLE%SCi reuit 57b

g
whi ch reverses the polarity ~of the electric wres to the electrodes 23
and 24. In . other rds, .the_polarity revers circuit .57 i,ncludes a
pol arity TBVETLEP %??cﬁ%%cg758ﬁﬂi8ﬂ %89e?g£s%%ﬁee&8F§FF€yW15F8t urine
sensor, and a polarity reversal circuit 57b 20 which reverses the polarity
of the fekestBensbectTodan]2Nextd é8nt RBF 6péiahicsn S6P thé Céx &barent
treating apparatus 100 will be described referring to Fig. 1 and Figs. 6

to 8. 5Fi gon7and affi tge asl @bt cehcshowssstat eo25hehaigetabdelse 28l ecidr i cal
system of the excretion sensor 20 22 as shown in Fig. 6. Fig. 8 is atine

::EarFlt gm;E@.Sthmdﬁ, viold agei dependi Bgi ensthenst aigschange as shown
| éwitches 56a which turn on and off the urine sensor and
switches 56b which turn on and off the feces sensor. Fig.
6 is a diagram which schematically shows the electrical
10 system of the excretion sensor 20 shown in Fig. 1.
[0048]

The polarity reversal circuit 57 includes a polarity
reversal circuit 57a which reverses the polarity of the
electric wires 61 to the electrodes 21 and 22, and a

15 polarity reversal circuit 57b which reverses the polarity
of the electric wires 62 to the electrodes 23 and 24. In
other words, the polarity reversal circuit 57 includes a
polarity reversal circuit 57a which reverses the polarity
of the urine sensor, and a polarity reversal circuit 57b

20 which reverses the polarity of the feces sensor.

[0049]

Next, control operation of the excrement treating

apparatus 100 will be described referring to Fig. 1 and

Figs. 6 to 8. Fig. 7 is a diagram which shows state

25 change of the electrical system of the excretion sensor 20



[0050] 5 When a wearer of the excretion receiver 1 excretes urine and
adhesion of urine A occurs across between the urine guides 28 above the
uri ne sensor electrodes 21 and 22, short-circuiting occurs between the

el ectrodes 21 and 22 and the detection neans 55 thus detects excretion of

10 the urine A According to a urine detection signal from the detection
means 55, asheheoit rigl Hitit 63 $tart § tise a vdawumhsuip B2 alo Pudjish suction of
urine fromthe excretion receiver 1 through the urine guide tube 30 and

al so st ar tchartye b IMolittedd mperlddi 0Tl the $gpte | thesgeoas ashedni n t he
urine excreted by the person, there is a substance which is attracted to
the positiyeppl e and/ or negative pole of the electrode 21 or 22 and
accunul ates on 1ts conductive surface and 20 interferes with electrical
conduction[ geen the electrodes 21 and 22, so if the polarity of the

el ectrodes 1 'and 22 is always the sane, the interfering substance would
be continuously attracted to the positive pole and/or negative pole and

accumuPat ed dur "MGToFeM8GTGT G D5 (9 Wt i T SeiEor! 20°C53E€$0052] This

means that inpurities in urine accunulate on the conductive surface of the
el ectr ode wridia nduyradfeesion of urine A occurs across between the

urine guides 28 above the urine sensor electrodes 21 and
22, short-circuiting occurs between the electrodes 21 and
22 and the detection means 55 thus detects excretion of

10 the urine A. According to a urine detection signal from
the detection means 55, the control unit 53 starts the
vacuum pump 52 to begin suction of urine from the
excretion receiver 1 through the urine guide tube 30 and
also starts the built-in timer.

15 00511

In impurities contained in the urine excreted by the

person, there is a substance which is attracted to the
positive pole and/or negative pole of the electrode 21 or
22 and accumulates on its conductive surface and

20 interferes with electrical conduction between the
electrodes 21 and 22, so if the polarity of the electrodes
21 and 22 is always the same, the interfering substance
would be continuously attracted to the positive pole
and/or negative pole and accumulated during operation of

25 the excretion sensor 20.



sensor becones |ess sensitive and fails to detect 5 urination imediately. A
maj or reason for this is that in the bapurities contained in the urine
excreted by a person there is a substance which is attracted to an

el ectrode of the excretion sensor and accunul ates on its conductive

surface and interferes with electrical conduction between 10 el ectrodes (for
exanpl e, dR08Fdani c substance such as a protein or inorganic ions), and
when voltage is applied to the urine sensor's electrodes for detection,
dependi ng on tfieisel retnscahapoliaputy tdkssuiah uiriher erdung Isifestcance, a
positively charged interfering substance is attracted to 15 the negative

pol e (M nygepeberuaidve RegFhiceelyr ehar gad ctrdRs fald thsubstance is
attracted to the positive pole (plus pole) and accunul ates thereon. [0053]

In this eqhodiye %%;oh@% Gantr Q. g,tt_u%Z Blvays 120 @ctjvatas the polarity

reversal Circuit a at prescribed tine |nterva S durlng operation of the
excretion sensor, to reverse the polarity of the electric wires 61 in

or der 5touFéP@F§8ntH@mﬁ3P§Feﬁy ofAtW@38FeE??8885f?f afidS23s Efsteddent |y,

the interfering substance accunul ated on 25 each pole is repelled by
rever si ngthie ipple igdksr icopthiomd4n gos tiniaa exmpdtdd eora \persver sa, or
it is discharged together with the urine sucked into the urine guide tube
30 by elimheati 1§ theuadktack g ifdr de By re@ddhuaudry electrode of
the excretion sensor and accumulates on its conductive
surface and interferes with electrical conduction between
10 electrodes (for example, an organie substance such as a
protein or inorganic ions), and when voltage is applied to
the urine sensor’s electrodes for detection, depending on
the electrical polarity of such interfering substance, a
positively charged interfering substance is attracted to
15 the negative pole (minus pole) and a negatively charged
interfering substance is attracted to the positive pole
(plus pole) and accumulates thereon.
[0053]
In this embodiment, the control unit 52 always
20 activates the polarity reversal circuit 57a at prescribed
time intervals during operation of the excretion sensor 20
to reverse the polarity of the electric wires 61 in order
to reverse the polarity of the electrodes 21 and 22.

Consequently, the interfering substance accumulated on

25 each pole is repelled by reversing the pole polarity from



reversing the polarity of the electrodes at prescribed 5 tinme intervals, the
conductive surfaces of the electrodes 221 and 22 are al ways refreshed and
the sensitivity of the excretion sensor 20 is thus stabilized, so urination
can be accurately detected and treated. [0054] 10 The control unit 52
controls so ai.to ggpl% vol.tage_ between the urine sensar ngctr des 21 and
22 interRPPtentfyt° @ g@gﬁgﬁtp§,Vﬁﬁ@nvﬁfﬁﬁatp5nlislﬁepééF Xy the urine
sensor electrodes 21 and 22, there is periodically a tine zone_ in which no
vol tage i5cappheedwils HRE MPH1BEcRUgKERmENEEn&Dien WHINEh dvd-AfoltilRse i s
applied, the interfering substance is discharged together with the urine
and the sefsbyiwlfiywinhtihg tker etitoncséngorfoz@ei.s Byhusnstabbhszgd, so
urination can be accurately detected and treated. 20 [0055] During its

operationretbes€ngt tak HBRILAr92yCcomt takSc180t3ode@ Rer iafswidehi ng bet ween
a state where switches 56a are On and switches 56b are Of (Fig. 7(a) or

7(c)) - and. a_st e it r f d i,t.ch re On
AN S A S S B B T R SR
control u %t 5 Sgntrols so t hat mheg t he s%%%ches 56a are On he swi t ches
56b are OFf, 2AfdZ“wALR FhE¥HRI LERESSE6E ard GPF, SERS ‘SWitided Béf%are On.

excretion sensor 20 is thus stabilized, so urination can

be accurately detected and treated.

[0054]

10 The control unit 52 controls so as to apply voltage

between the urine sensor electrodes 21 and 22
intermittently. Consequently, when urination is detected
by the urine sensor electrodes 21 and 22, there is
periodically a time zone in which no voltage is applied,

15 and in such a time zone in which no voltage is applied,
the interfering substance is discharged together with the
urine and the sensitivity of the excretion sensor 20 is
thus stabilized, so urination can be accurately detected
and treated.

20 [0055]

During its operation, the control unit 52 controls

so as to perform switching between a state where switches
56a are On and switches 56b are Off (Fig. 7(a) or 7(c))
and a state where switches 56a are Off and switches 56b

25 are On (Fig. 7(b) or 7(d)) at prescribed time intervals.



[ 0056] 5 Consequently, even if excreted urine enters both the wurine guides
28 and the feces guides 29 and adheregsto them during tine zones for urine
detection, tl and t3, only short-circuiting between the urine guides 28 is
detected, so urination can be detected in a way to be 10 distingui shed from
def ecati on. nversely, even if excreted feces enters both the feces guides
29 and tH& % eﬁewﬁﬁﬂées?ﬂ§a%ﬂ?@%ﬂ%u%%93(§%rﬁﬁﬁtﬁﬂﬂﬁrﬁPtﬁm%ti@H@% for
feces detection, t2 and t4, only short-circuiting between the feces guides
29 is detéet 6¥litshededcatiren Cwan the 5 idethersy b reze vie§f 1 o2
di stingui shed fromurination. Therefore, it cannot happen that urination
and def eG@keinon healseridethest edav=anrglof ndHdeswiacthes pABE H2e iGn act i vat ed
upon defecation or a warning device is activated upon wurination; as a
consequenegsgihe excrement treating 20 apparatus 100 can be user-friendly.
[ 0057] As suggested by the order of (a), (b), (c), and (d) in Fig. 7 and
the order of t t2, t3.,and t4 in.Eig. 8, .th control,_unit cantrols so
as tog perform éPPé?ﬁ&F@ngZSeg\ﬁnt c}ﬁJi %@icgeett\ﬁéjgﬁlr&ﬂeneen&eﬁrégctk?oo%ﬁ] by 'S he urine
sensor 26 electrodes 21 and 22 and feces detection by the feces sensor
el ect rod&< 198 gvd 924 A%d 29W (1 F vt vBEISDI At i3 FERRFAITDF the urine
sensor el ectrodes 21 and 22 and

them, during time zones for urine detection, t; and ts,

only short-circuiting between the urine guides 28 is
detected, so urination can be detected in a way to be

10 distinguished from defecation. Conversely, even if
excreted feces enteré both the feces guides 29 and the
urine guides 28 and adheres to them, during time zones for
feces detection, t; and t4, only short-circuiting between
the feces guides 29 is detected, so defecation can be

15 detected in a way to be distinguished from urination.
Therefore, it cannot happen that urination and defecation
are detected wrongly and the vacuum pump 52 is activated
upon defecation or a warning device is activated upon
urination; as a consequence, the excrement treating

20 apparatus 100 can be user-friendly.
[0057]

As suggested by the order of (a), (b)), (c), and (d)

in Fig. 7 and the order of t;, t,, t; and t, in Fig. 8, the
control unit 53 controls so as to perform alternately

25 switching between urine detection by the urine sensor



polarity reversal of the feces sensor electrodes 23 and 24. 5 This makes the
sensitivity of the excretion sensor 2@4émwmre stable. [0058] Here, prescribed
time intervals t1 +t2 and t3 + t4 for polarity reversal of the urine
sensor electrodes 21 10 and 22 and the feces sensor el ectrodes 23 and 24

t than 1 d_not_less th 1 For _th f
St abi 1 21 T ol GRLGctf O QehRREPVITLSoPon] BYpFFor86°E that the

prescribed tine |ntervals t1 +t2 and t3 + t4 be short and when two sensor
lines areSeRseer foteabrefene? dnanfedbsandt svtahspgdesitiasre PP aFdke t he
prescribed time intervals t1 + t2 and t3 + t4 short in order to mnimze
del ay i n getectabnof belcausei mbi sensoe seasvrodksnéli andcblvendt he ot her
sensor line is inactive. However, if the prescribed time intervals tl1 + t2

and t3 + ;?@léf]l@yeré@@r§5'9r&f the ekEeedi bknsber eﬁ@&rﬂddsésr eversa and
detection nust be conplicated and expensive, so the optinmmrange for the

prescr'begqéépﬁoﬁgée{ﬂg'?ﬁﬁé%tlégtgngf Eﬁe &ér%%loﬁogggs%rt%Oly% %pnd

[ 0059 FTeT zones n-the prescri interval s
are the sane ne periods in this enbodlnent they may be different tine
periods. ¥

[0058]
Here, prescribed time intervals t; + t, and ts + t4
for polarity reversal of the urine sensor electrodes 21
10 and 22 and the feces sensor electrodes 23 and 24 are not
more than 1 second and not less than 0.1 second. For the
purpose of stabilizing the urine detection sensitivity, it
is preferable that the prescribed time intervals t; + t;
and ts + t4; be short and when two sensor lines are used for
15 urine and feces, it is also desirable to make the
prescribed time intervals t; + t; and tsz + t; short in ordef
to minimize delay in detection, because while one sensor
line is active, the other sensor line 1s inactive.
However, if the prescribed time intervals t; + t; and t; +
20 t4 are too short, the circuitry for polarity reversal and
detection must be complicated and expensive, so the
optimum range for the prescribed time intervals t; + t, and
ts + t41s from 0.1 to 1 second.
[0059]

25 Although all the time zones in the prescribed time



The vol tage applied between the urine sensor 5 electrodes 21 and 22 and

bet ween the feces sensor electrodes 23 and 24 is within the range from1l to
10 V. If this voltage is too low, the susceptibility to an interfering
substance woul d be increased and it has been found that when the voltage is
1 Vor nore and the 10 polarities of the urine sensor electrodes 21 and 22
and f ecéd SIS Qe v SR Liite P BT elieridels MO FERRT bed ti ne
intervals, the detection sensitivity (apparent electric resistance) is
parti cul atley steablbe diHdweveart, tsincepghieodxcretion receiver 1 is to be worn
on 15 the human body, for safety reasons the voltage should not be too high
and it i sOo0oEgt] appropriate to set the voltage wthin the range from1l to 10
V. Brief Description of the Drawings [0061] 20 [Fig. 1] is a block diagram

of an excrerremrhg%tﬂt@ge ApRANA LIS AGRY LI de%etlpfﬁrb erhodi pent of the

present invention is an enlarge ctional view of an excretion
Shown® i n S8 YL Mt 2 AT R Tl T T T e Fhstrat i on. | [Fig.
4] is a sectlonal vi ew taken along the line A-Ain_ Fig. 3.

electrodes 23 and 24 is within the range from 1 to 10 V.

If this voltage is too low, the susceptibility to an

interfering substance would be increased and it has been

found that when the voltage is 1 V or more and the

10 polarities of the urine sensor electrodes 21 and 22 and
feces sensor electrodes 23 and 24 are reversed at
prescribed time intervals, the detection sensitivity
(apparent electric resistance) is particularly stable.
However, since the excretion receiver 1 is to be worn on

15 the human body, for safety reasons the voltage should not
be too high and it is most appropriate to set the voltage
within the range from 1 to 10 V.

Brief Description of the Drawings
[0061]

20 [Fig. 1] is a block diagram of an excrement treating
apparatus according to an embodiment of the present
invention.

[Fig. 2] is an enlarged sectional view ¢f an excretion

receiver shown in Fig. 1.

25 [Fig. 3] 1is a plan view of an excretion sensor shown in



[Fig. 5] is a sectional view taken along the line B-Bin 5 Fig. 3. [Fig. 6]
i's a diagram which schematically shoE? the el ectrical systemof the
excretion sensor shown in Fig. 1. % is a diagram whi ch shows state
change of the excretion sensor's electrlcal system shown in Fig. 6. 10
[Fig. 8 is a tinme chart which shows voltage change depending on the state
change shogynh inwkigh s dDesaedpihonaofeBefiar enee iNaneralas i[o2Q62] 15 1 ..
Excretion receiver 2 ... Apparatus body 10 ... Receiver body 10a ... Ui ne

fece'V'HQFPQVthg 1s'Sbsect1568§sv£§§eh¥k@ﬁ @QBE?OQhe291%% a-p Back sheet 13
.. Urine tray 14 ... Surface material nenb . Surface sheet 16 ..

Cﬁtherlng 25 go ... Excretion sensor 29 21, 22, 23, 24 ... Electrodes 21a,
22a, 23a, . Terminals 23b, 24b ... Extensions 25 ... Urine passage
hol e

[Fig. 5] is a sectional view taken along the line B-B in

5 Fig. 3.
[Fig. 6] is a diagram which schematically shows the
electrical system of the excretion sensor shown in Fig. 1.
[Fig. 7] is a diagram which shows state change of the
excretion sensor’s electrical system shown in Fig. 6.

10 [Fig. 8] is a time chart which shows voltage change

depending on the state change shown in Fig. 7.

Description of Reference Numerals

[0062]
15 1 ... Excretion receiver
2 ... Apparatus body
10 ... Receiver body
10a ... Urine receiving portion
10b ... Feces receiving portion
20 12 ... Back sheet
13 ... Urine tray
14 ... Surface material member
15 ... Surface sheet
16 ... Gathering

25 20 ... Excretion sensor



5 26 Support 27 ... Covering 28 ... Uine guides 29 ... Feces guides 30 ...

Urine guide tube 10 42 ... Connector281 ... Uine tank 52 ... Vacuum punp
53 ... Control unit 54 ... DC power supply 15 55 ... Detection nmeans - 56
... Switch circuit 57 ... Polarity reversal circuit 61-64 ... Electric
wires 100 ... Excrenment treating apparatus 20 30 CLAIMS [Claiml1] An
excrenen?ltréatiﬁéraééaratu51@§%§9ﬁ§ﬁng: an excretion receiver to be worn by

a person; and 5 an apparatus body detachably connected with the excretion
recei ver2lehe2@zrcr@éBrpn2decei.veffermdhadisng: a recei ver body which receives
excretions discharged froma wearer; and

23b, 24b ... Extensions
25 ... Urine passage hole
5 26 ... Support
27 ... Covering
28 ... Urine guides
29 ... Feces guides
30 ... Urine guide tube
10 42 ... Connector
51 ... Urine tank
52 ... Vacuum pump
53 ... Control unit
54 ... DC power supply
15 55 ... Detection means
56 ... Switch circuit
57 ... Polarity reversal circuit
61-64 ... Electric wires
100 ... Excrement treating apparatus

20



10 an excretion sensor which detects the excretions; the apparatus body
including: a urine tank which stores qf'ne; a punp whi ch sucks urine
received by the 15 receiver body into the urine tank; and a control unit

whi ch controls the punp, the excretion sensor including: at |east one pair
of urine sensor electrodes which detect urine received by the receiver

body, 20 wherein the control unit contm®ls so as to reverse polarity of the
urine sensor electrodes at prescribed tine intervals. [Caim2] 25 The
excrenment [¢1eahing apparatus according to daim31 1, wherein the urine
sensor el ectrodes are inserted between a waterproof insulating band-Iike

support and a t i i =1 j extending in 5
parallel wth é%gﬁggﬁﬁggLﬁégég%g%ﬁg? e 6%$§$fﬁgﬁﬁéégg?gleast one pair of
urine guides correlated with the urine sensor el ectrodes; and the excretion

sensor det ects At iFHION Rt T RT VEEbyPY e Rt Verd®ddy enters

the pair of urine 10 guides and causes short-circuiting between the urine
5 an apparatus body detachably connected with the

excretion receiver;
the excretion receiver including:
a receiver body which receives excretions
discharged from a wearer; and
10 an excretion sensor which detects the
excretions;
the apparatus body including:
a urine tank which stores urine;
a pump which sucks urine received by the
15 receiver body into the urine ﬁank; and
a control unit which controls the pump,
the excretion sensor including:
at least one pair of urine sensor electrodes
which detect urine received by the receiver body,
20 wherein the control unit controls so as to reverse
polarity of the urine sensor electrodes at prescribed time

intervals.

[Claim 2]

25 The excrement treating apparatus according to Claim



sensor electrodes. [Claim3] The excrenent treating apparatus according to
Claim 15 1, wherein the apparatus body i ncludes a DC power supply and a
connector connected with electric wires extending fromthe DC power supply
and the urine sensor electrodes are connected wth the DC power supply

t hrough the connector and the electric wires. 20 [Claim4] The excrenent
treating lapparatus according to Caim 3, wherein the apparatus body
includes a polarity reversal circuit which reverses polarity of the

el ectric wreswdeldm tihee conitrreolsanddr revsrisssdeol aretineértde uri ne sensor
32 electrodes by controlling the polarity reversal circuit so as to

reVersel%@ﬁ%éédﬂéﬁwéﬁgﬁg¥é%¥riﬁé&ﬂé@&hg[6%ﬁ@ﬂl§ke5sJB§o§¥Cé§HEBt treating
apparatus according to aim 3, wherein the apparatus body includes

detectio o . d cli L St ance we t | ric wres and the
control 3%| é%ﬁ%l?éﬂ%P%ﬁé?%%d%&%ﬁ%ﬂn%f%%c%$g%ﬁbg$b ggtgggﬁbg of detection by
t he detection nmeans., 10 [Claim 6] The excrenent treating apparatus according

to C 4j mparallel with each other like bands;
the covering has at least one pair of urine guides
correlated with the urine sensor electrodes; and
the excretion sensor detects urination when urine
received by the receiver body enters the pair of urine
10 guides and causes short-circuiting between the urine

sensor electrodes.

[Claim 3]
The excrement treating apparatus according to Claim
15 1, wherein the apparatus body includes a DC power supply
and a connector connected with electric wires extending
from the DC power supply and the urine sensor electrodes
are connected with the DC power supply through the
connector and the electric wires.
20
[Claim 4]
The excrement treating apparatus according to Claim
3, wherein the apparatus body includes a polarity reversal
circuit which reverses polarity of the electric wires and

25 the control unit reverses polarity of the urine sensor



1, wherein the excretion sensor includes a pair of feces sensor electrodes
whi ch detects feces received by the 15yreceiver body. [COaim7] The
excrenent treating apparatus according to Claim 6, wherein the control unit
controls so as to reverse 20 polarity of the feces sensor el ectrodes at
prescrlbed time intervals. £01a|n18 The excrenment treating apparatus
accor di n§le6tePdrm PyscentiRédéns the eorAerditufiavedditlr Sir&btassd o perform
33 switching between urine detection by the urine sensor electrodes and

f eces detectbomebygrthepbeeestyensortheekdeiatades wikdsCl ai m 9] The excrenent
treating apparatus according to Claim 7, wherein the control unit controls
so as to alternately performsw tching between urine detection by the urine
sensor el ectrodes and feces detection by the feces sensor 10 el ectrodes and
smntchlng anﬁpgp polarity reversal of the wurine sensor electrodes and
polarity reversalf of the feces sensor electrodes [Aaim10] 15 The

excrenent tre ng apparatus according to C a erein rescri bed
tinme 3 ntervala%h?gﬁégg?W?Q treaglng gpparatus accor ing to lplm

3, wherein the apparatus body includes detection means for
detecting resistance between the electric wires and the
control unit controls the vacuum pump according to a
result of detection by the detection means.
10

[Claim 6]

The excrement treating apparatus according to Claim
1, wherein the excretion sensor includes a pair of feces
Sensor electrodes‘which detects feces received by the

15 receiver body.

[Claim 7]
The excrement treating apparatus according to Claim
6, wherein the control unit controls so as to reverse
20 polarity of the feces sensor electrodes at prescribed time

intervals.

[Claim 8]
The excrement treating apparatus according to Claim

25 6, wherein the control unit controls so as to perform
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0O [Caim1l] The excrenent treating

s according to Claim 6, wher &P n voltage to be applied between the

nsor electrodes or between the feces sensor electrodes is

within a

omlto 10 V. 25 34 [daim12] An excrenent treating apparatus
conpri si BgitanigyCretivelnr eeehketicteche oWoby R¥ica REMIORerd>r an apparatus
achably connected with the 5 excretion receiver; the excretion

ek88£99889 afldl BEeLYerhady s uhi ¢ ﬁ%e'f\é%%seé%rn%tdrons di schar ged

EKEC

g: a pair of urine sensor electrodes which detect

[Claim 9]

The excrement treating apparatus according to Claim
7, wherein the control unit controls so as to alternately
perform switching between urine detection by the urine
sensor electrodes and feces detection by the feces sensor
electrodes and switching between polarity reversal of the
urine sensor electrodes and polarity reversal of the feces

sensor electrodes.

[Claim 10]

The excrement treating apparatus according to Claim
7, wherein a prescribed time interval for polarity
reversal of the urine sensor electrodes and the feces

sensor electrodes is within a range from 0.1 to 1 second.

[Claim 11]

The excrement treating apparatus according to Claim
6, wherein voltage to be applied between the urine sensor
electrodes or between the feces sensor electrodes is

within a range from 1 to 10 V.

detects the 10 excretions; the

and 15



urine received by the receiver body, wherein the control unit controls so as
to apply 20 vol tage between the urineggensor electrodes intermttently.
[Claim13] An excrement treating apparatus conprising: an excretion receiver
to be worn by a person; and 25 an apparatus body detachably connected with
the 35 excretion receiver; the excretion receiver including: a receiver
body whildh &isteidles excretions discharged froma wearer; and 5 an excretion
sensor which detects the excretions; the apparatus body including: a urine

tank which st dreexgrarenta egr Wy dpsauckisusireorepr esenged by the 10
receiver body into the urine tank; and a control unit which controls the

punp, the excheld:QSenyPrrddiclwd NG ¥e P Fn by US | her 8RS 0in gl ect rodes
whi ch detect wurine received by the receiver body; and 15 a pair of feces

sensor el ectraqge [ etec e [ e elyer body, wherein
the control u% Sac? n rrcao u% SbOO& S ({egccapczrﬁ[bgjrcfn(’yogr\%\nl%%%%gngw{)gtgw{é%% detection by

the urine sensor el ectrodes
5 excretlon receiver;

the excretion receiver including:
a receiver body which receives excretions
discharged from a wearer; and
an excretion sensor which detects the
10 excretions;
the apparatus body including:
a urine tank which stores urine;
a vacuum pump which sucks urine received by
the receiver body into the urine tank; and
-15 a control unit which controls the vacuum pump;
the excretion sensor including:
a pair of urine sensor electrodes which detect
urine received by the receiver body,
wherein the control unit controls so as to apply

20 voltage between the urine sensor electrodes intermittently.

[Claim 13]
An excrement treating apparatus comprising:
an excretion receiver to be worn by a person; and

25 an apparatus body detachably connected with the



and detection by the feces sensor el ectrodes. 20
35

excretion receiver;
the excretion receiver including:
a receiver body which receives excretions
discharged from a wearer; and
5 an excretion sensor which detects the
excretions;
the apparatus body including:
a urine tank which stores urine;
a pump which sucks urine received by the
10 receiver body into the urine tank; and
a control unit which controls the pump,
the excretion sensor including:
a pair of urine sensor electrodes which detect
urine received by the receiver body;kand
15 a pair of feces sensor electrodes which detect
feces received by the receiver body,
wherein the control unit controls so as to perform
switching between detection by the urine sensor electrodes
and detection by the feces sensor electrodes.

20



