1 DESCRI PTI ON EXCREMENT TREATI NG APPARATUS 5 Technical Field [0001]

The present invention relates to an excrenent 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] 15Excrenent treating apparatuses which treat
excretions with a person with diFESCRIRTIOM wal ki ng, a hospitalized patient
or a physically handi capped person wearing an excretion receiver have been
devel oped. [0003] 200ne exanple of a conventional excrenment treating
apparatus is disclosed in JP-A No. 2005-102979 (Patent Docunent 1). [0004]

The gxcr%ﬂgﬂ&mﬁﬁﬁaﬁﬁﬁgwﬁﬁﬁg@%ﬁgﬁqggﬁgribed in Patent 25 Docunent 1 includes:
a urine receiver to be worn by a
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



2 person; a urine tank to store urine, a urine guide tube which guides urine
fromthe urine receiver into the urinestank; a vacuum punp which sucks in
urine fromthe urine receiver through the urine guide tube and stores urine
5 into the urine tank; and a control unit which controls the Vacuum punp.

[ 0005] The urine receiver has a urine anti-backfl ow sheet with funnel -shaped
hol es betpfesPy surfages shaet andstod® wrime, abserpneogusteetubad a urine
sensor between the surface sheet and urine anti-backfl ow sheet. The urine
sensor i nliuttesyal ped ruoine! £cdm ogtes whigdh peeeboadednto aneeliecheode
support sheet in parallel with each other with signal |ines connected with

the el ectydes. TheJdd Shafal it 108Sofces ConngrLd webh the genkeol unit.

[ 0006] I e excrement treating apparatus described 1 n Patent

Docunment 1, when ur.ine i.s accunul ated between the . pair_of el ectrodes,

urinati orf 45 Gatbot By oL E1T yI 300 | i Tig™ Bt REBAST hE” CRduct i ve
surfaces of the paired electrodes. The urine detection signal is sent to the
contr8l uHI%C tHIDUGHLRE stymal 31de apRn ERel cont F oV uaht castroafeshehe vacuum
punp. As the vacuum punp is activated, the air pressure in the urine tank
goes dowvad@bimgener@ati ng a negati ve pressure at a urine guide hole of

[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



3 the urine receiver and urine is sucked into the urine guide tube by an
absorption force due to this negative pressure so that urine is guided into
the urine tank and stored there. 5[000% Al so, anot her conventiona
excrenent treating apparatus is disclosed, for exanple, in JP-A No.

2008- 8791 (Patent Document 2). [0008] 10The excrenent treating apparatus
described in Patent Docunent 2 includes a excretion receiver to be worn by a
person; athei neinanketeiveor endr umenea itsulbackeicch nduwi dés wrimee from a tray
provided in the excretion receiver into the tank; a vacuum punp which sucks
in urine guoget babdbbgxahetbeBrpesenyenbrichr cugh tiche Hiwber et iSte0r es urine in
the tank; and a control unit which controls the vacuum punp. [0009] An

excretion pLQVi i,nithe :ex 0N : i - pai rs of
| ead mﬁreg§%§?ggfr%§e§ g&hPgﬁhgx%gngﬁﬁﬁegaﬁgﬁféﬁqﬁigﬁﬁgggﬁk%ﬁﬁz¥&gﬁd are

i nserted bgtmegn E support and a covering, both waterproof and insulating.
The excreti8h°Seh88F s inserted between various |amination sheets of the
excretion receiver. 25 Urine guide holes of the excretion sensor are

provi ded i(R00

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



the urine receiving portion of the excretion receiver and feces gui de hol es
of the excretion sensor are provided ipn its feces receiving portion. A tray
for receiving urine is | ocated bel ow the excretion sensor in the urine 5
receiving portion of the excretion receiver. This tray is connected with the
vacuum punp through the tube. [0010] In the excrenment treating apparatus
descri bedthien uRdanentreDed et o2,r bvitven off éres R awedriary tdee exer etndn 10

recei ver discharges urine, the urine soaks into the urine receiving portion

of the exereki gnideceiovers, dfurtthkerefdraws drowairbdhe exoedvdegensor side,
touches the surface of the excretion sensor, and gets into a urine guide

hol e, caysisNGesRQr te 'er"%;liin%;i ?%r?%%to‘&‘ﬁe”AO @ aRaleh, Ot ead ;WS @S-1 k> As a
consequence, a signal for notification of urination is sent fromthe

excretion sensor to.the contraol unit. and upon recei.pt of, this signal, the
control afi ogéttie\?af)gg‘otwh%}\?a@ﬁifrﬁw tsoergsocﬁilejyn tacﬁge i HE fromthe tray to

t he tank. 20[0011] Wen the person wearing the excretion receiver defecates,
the ndi sEECELFENCh@FECES Sakdls M aaie Ay i HRCT S vi A§-4Fortlidoh 16t t he
excretion receiver and flows toward the excretion sensor side, touches the
surface cbn2sctteel exdhettihen veensor puand tdetcignttthea fwees guide hole, 5
causing short-circuiting between the other pair of |ead
[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,



wires. As a consequence, a signal for notification of defecation is sent
fromthe excretion sensor to the control unit and the control unit activates
a warning 5 device to notify of defecation. [0012] [Patent Docunent 1] JP-A
No. 2005-102979 [Patent Docunent 2] JP-A No. 2008-8791 10 Di scl osure of the
I nvention Problemto be Sol ved by the Invention [0013] The excrenent

t reat i ngcappandt abodésciirbedtingPateéneeDothremttherngsia wriollead t hat due to
accurrul ation of 15 inpurities in urine on the conductive surfaces of a pair
of el ectwodes, the senshiéyhdyco®f &heigranersensotidetetionab€s and upon
urination the urine sensor fails to detect it imrediately, causing a

uri nat i 0geEEeaLIBAL 3 bakbiee s The (RXCELorRaL heald: g apparaldls described in

20 Patent Docunent 1 does not disclose detection of excreted feces. [0014]
On the other_ hand nt .treating, apparatus described in Patent
£582 %Flg%%

cgn i%nat € Excreng ole Ul T e WArN -
Docunent 9! FBi5528dc Gl §P76m 0 Wipu T Jr e "% eces noisture
on
5 device to notify of defecation.
[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



6 the conductive surfaces of two pairs of lead wires, the sensitivity of the
excretion sensor deteriorates and uporgurination or defecation, the
excretion sensor fails to detect it, causing an excretion treatnment failure.
5[ 0015] Furthernore, the excrenent treating apparatus described in
Pat ent Docunment 2 has also a problemthat if the excreted urine gets into
bot h a uithee cgniddethalee sad agefsecds g9 de iy eofankkatingresst ottt h a urine
detection 10 conductor and a feces detection conductor or excreted feces
gets intechethiaitifi n& ghiede xaalet iamd serfsnesiaid e i ees antd adhtet es to both
a urine detection conductor and a feces detection conductor, urine and feces

cannot bgdgtecbed oirn 4@ rdiSEhIdN, Natiy @ yanierlon 1l fQ6]rai1s toAn obj ect of
the present invention is to provide an excrenent treating apparatus which

ensures éte%bi | i ty i natuhe sensﬁi tei VCI té‘ci%f an e (%nreetti on, sgnsor and detects
urination’i %%di at’elcy N Salurdté y and pertor s~ urd e 20 treat nent . [ 0017]
Anot her aobject of the present invention is to provide an excrenent treating
apparat us ORi°dh di scri mi nates between urination and defecation accur at el y 25
and perforns excretion treatnent.

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.



Means for Solving the Problem [0018] In order to achieve the above objects,
according to a first aspect of the present invention, an excrenent 5
treati ng apparatus includes an excretion receiver to be worn by a person,
and an apparatus body detachably connected with the excretion receiver,
where the excretion receiver includes a receiver body which receives

excreti onéeadischar gedl ¥img dheeBrebland an excretion 10 sensor which detects
the excretions, and the apparatus body includes a urine tank which stores
urine, a pacuamM punp whi ch sucks urine received by the receiver body into
the urine tank, and a control unit which controls the vacuum punp, and the

excr et on sensof, igielaidas, alodeapt 4. onsoPal & 9oLt | ng.sERsoReLEot r odes

whi ch detect urine receive e recei ver bod and the control unit
controls so.as to reverse.the polarity of thg uri ne_sensor el ectrodes at

| .
prescri bed t1het i FRTVal 3L 100187 C50Rf ef BYFBU8RboaMnERTS SEERSr ding to t he

first aspect of the present invention are as follows. (1) The urine sensor
el ect Podesr & Bl idiserR e bes weenl adaat @Rped6Fret Asll A8FR§VBANECl PRe support
and a waterproof insulating band-1ike covering, extending in parallel wth
25 each otdrem by ke hansisn, timedcerveappngrhassabobigadetaneapar 8

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 correlated with the urine sensor electrodes; and the
excretion sensor detects urination wheg urine received by the receiver body
enters the pair of urine guides and causes short-circuiting between the 5
urine sensor electrodes. (2) The apparatus body includes a DC power supply
and a connector connected with electric wires extending fromthe DC power
suppl y anef tuveing i greidensorret beteddestar eheonnéseedensth t he DC power
supply through the connector 10 and the electric wires. (3) In addition to
t he aboves1&}t rédies appad atlus dodyet Dchudessarpdkaecty uevernsabncircuit which
reverses polarity of the electric wires and the control unit reverses

pol arity et her Uid Nee SENSOH §§e€ﬁé09§§e9¥e}5b88?téHkEEBchQ?pBQ&arity
reversal circuit so as to reverse the polarity of the electric wires. (4)

In addition to.the above (2), the apparatus.hbady. includes detection neans
For det ect i Tes SEREE BRtweRnSrReoa Bhi T Lo P ABEL AT RE o REr of uni
controls the 20 vacuum punp according to a result of detection by the

det ecti ontFEARsSENEBY ?ﬁ%c%&%?%§ion sensor includes a pair of feces sensor
el ectrodes which detect feces received by the receiver body. 25(6) In

addi ti on t9) thiee abowar{5)s bbdycontioieanat DCcpnveol supplasand eeverse the
polarity of the feces sensor electrodes at prescribed tinme intervals. (7)

I'n addi tiesnioctbe abovectsd, wibe evattolcupitegoBkiehdisg &sokotperform
swi tching between urine 5 detection by the urine sensor electrodes and feces

det ecti onpPy, Lhe, T §68S1 $e058T t£LeGtiRdeSensor 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



(8) In addition to the above (6), the control unit controls so as to
alternately performsw tching between diri ne detection by the urine sensor

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

swi tching between polarity reversal of the urine sensor electrodes and
polarity reversal of the feces sensor electrodes. (9) In addition to the
above (6frondrplesso lbed o mevienser vdle frorl ol tar ialy ey efseds ofenser uri ne
sensor 15 el ectrodes and the feces sensor electrodes is within a range from
0.1 to ledecamddes( k@) plresaddidddn ine tive eabaaies (5), voltage to be applied
bet ween the urine sensor el ectrodes or between the feces sensor el ectrodes

is within7a gangediramnl t0 tHe YA 00A0] die rderrd0 et eve the above
obj ects, according to a second aspect of the present invention, an excrenent

treating ratus, incl yde cret.ion .receiver to be worn by a person and
an apparggﬁg%ggéy%geﬁgc#gb%§%§§5§bﬁﬁé@fédlﬁfsﬁﬂﬁﬁgﬂ%iéfh T on receiver, where
the excretion 10 receiver includes a receiver body which receives

excr el | oRStECEAREr H&d tHiCoMTd NRe &8s U ¢ 1 53t i ! sE8E®T whi ch detects
the excretions, the apparatus body includes a urine tank which stores urine,
a vacuumdediets onhibyh téigc Keaers menrseoeialed-tinodd®. recei ver body into the
urine tank and a control unit which controls the vacuum punp, the excretion

sensor i ngludes aaldpaiilonof curinee a3RE0r (@l ectidash e chudlet ect urine
recei ved by the receiver body, and the control unit controls so as to apply

vol tage 1Q-eteendhe iy ne $8NS0%18) GRIFARSES d M 14 et Yook 0021]

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



In order to achi eve the above objects,

pr esent

receiver to be 15 worn by a person; a

according to a third aspect of the

i nvention, an excrenent treat&gg appar atus includes an excretion
n

connected with the excretion receiver, where the excretion receiver
a receiver body which receives excretions discharged froma wearer and an

excreti omegenser Whictludedet actre ddiereax troety onis,cH heeaqipassat us body 20
i ncludes a urine tank which stores urine,

an appar at us body detachably

i ncl udes

a vacuum punp whi ch sucks urine

recei vedehy rbhe oh@CaIi %ehaRe@d it Ehedirdie drapkendi@-&ondf ol unit which

controls the vacuum punp,
sensor elgctrode .w%ich de%ect
n C S

urine.r

the excretion sensor includes a pair of urine
cei ved the|¥%¥ﬂyq&3 5 body and a

pair of PECES T sénsor 8F§€Frod§$%m%§ﬁ¥%ii%ﬁﬁ' feces receive&’by t he
recei ver .body, and the control unit controls so as to perform sw tching

bet ween dBEeEERSN 2bYPIERE (eiife "derdo

sensor

STOIESR r9dEE rarfd ‘GEtEEL i9HDY the feces
el ectrodes. 5 Effect of the Invention [0022] In the excrenent

t r eat$ ngwappar stigksaceongi mgded vidte Hyi ridte aspecitverf hdwy piresenthe nvent i on
the sensitivity of the excretion sensor is stabilized and urination can be
10 accur akehy dehected anddnteatlednit0@23]ch controls the vacuum

10

15

20

25

pump, the excretion sensor includes a pair of urine sensor
electrodes which detect urine received by the receiver
body, and the control unit controls so as to apply voltage
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
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
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

body and a pair of feces sensor electrodes which detect



In the excrenment treating apparatus according to the second aspect of the
present invention, the sensitivity of,ihe excretion sensor is stabilized and
urination can be 15 accurately detected and treated. [0024] In the
excrenent treating apparatus according to the third aspect of the present

i nvention, urination and defecation can be accurately distinguished and
treat ed. &R Bestcdbod floy Cas ryeogi @t bhdedy) needt tha £6025p1 unit Next, an
enbodi ment of the present invention will be described referring to Figs. 1

to 8. 25]026]1s &b as to ASeSHOMM wlﬁtlgmgl b@ﬂw@éﬁréﬁébtibﬁabkng appar at us
100 includes an excretion recelver 1 and an apparatus body 2. The excretion

recei very . mrgeopsaerg?%ézlé dy: 280 £OUNGELed: tBfough, Aoutbng gui de tube 30,

electr|c Wi res a connect or in a d| connec e manner. Fig.
1 shows the gen st ucture of the excrenent treating apparatus 100
accor di iy % rﬁ % frent. [0027] As shown in Figs. 1 and 2, the

excretion receiver 1
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]



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 handi capped
person between his or her |egs and reégive urine or feces excreted by the
wearer; an excretion sensor 20 which detects excreted 15 urine and feces;
and a urine guide tube 30 which guides excreted urine fromthe receiver body
10 into a uringst 3akwalinThig . exCrahl @xdrRGRINMeR rkdtS dRASHRfrdd exi bl e
material. Fig. 2 is an enlarged sectional view of the excreéetion receiver 1
shown i n King. fqr nder st.andi ng,_ var.i Fgggﬁg

iIIustra#g ég%ﬁ @%ﬁe%“m§%§*§§§§?b?§’ H%%g%gbﬁwb ﬁg?%%) ac J§H$§§¥hey are
uni t ed. 0028% . Urine,gquides 28 in the excretjon sensor 20 are
provi ded4-n the PECEFVEPIDHAGSITCE dr PRE PRRELGITHG %8pﬂ’gnaf§ 10a and feces
guides 29 in the excretion sensor 20 are 13 provided in its feces receiving
portion TOBnReThedexdreniobn asesiore 201ide Uswek a30i nekecedibeviveea Pami nation
sheets of the receiver body 10. A urine tray 13 is provided under the
excresi om2sensar a2@onmhadte®rurdne b o efiti Mg i i ®mallee 0f tHiey.r acei ver
body 10. The urine tray 13 is connected with the urine tank 51 through the
urine tubeod. cHel Bedtang diiidigld B Jhd % gl dnlocdie urine tank 51

by suction of a vacuum punp 52. ternatively, the excretion Sensor 20 may
have a 10 pluralit f urine .quides .28 and.a plurality of feces guides 29
a1 anged “EREEPRHCCIY) FRATEL hed S HRIFUELs: can be det scted mor e
accurately. [0029] As shown in Fig. 2, the receiver body 10 includes a 15
back shed®022] a urine tray 13, a surface material nmenber 14, a surface
sheet 15, and a gathering 16 in a way that they are stacked fromthe bottom

in the order oRsnehbiwanin| GA3G@]. Thendr iZne theayxtFdtncdrudes-aaiver 1
| i qui d- per meabl e sheet 20 13a, a | eak-proof sheet 13b placed on the wearer

si de;of tihe1hi@w d- peyEmaklre hget1 ol3gi ANd SRACSI gndBot plvcegdoin the space
bet ween the |iqui d-perneabl e sheet 13a and the | eak-proof sheet 13b. The

space be%%ﬁ%np%Q%o%!%%%%'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



per neabl e sheet 13a and the | eak-proof sheet 13b is a 25 cl osed space and
connected with the urine guide tube 30.in 14 a conmmuni cabl e manner. The
spacers 13c are spherical and retain e spaci ng between the

| i qui d- per meabl e sheet 13a and the | eak-proof sheet 13b. [0031] 5The surface

mat eri al nenber

14 is provided on the non-wearer side of the

l'i qui d- perrabl-g sheeat s13a 4 nRCRIME Y Ine-exsl ef®d, byrrihe wearer
tenporarily. The surface sheet 15 covers the wearer side surface of the

i qui d- pereablie she

non-wear ér si de sur

%tso]r?’?'o 1104 Qios?’% as 'ns%r-l‘-ch%ed %%gtk\/{%gneefan%g?§9¥§r§ s the

ace of the |eak-proof shee prevent urine from

| eaking formthe urine tray 13. The surface sheet 15 and back sheet 12 have

a gour d- ISP tSh

&e thfd TEE WS EPd0 achA15T40Ret I3 tUY t4¥eir rins sticking

fast to each other. [0033] As shown in Figs. 3 to 5, in the excretion
sensor 2@roviciegaivrsiesf téleectrmudsi 21,5250 0 amd 24 wxtmeddi ng in parall el

wi th each ot her,

are inserted between a

5 receiving portion 10a of the receiver body 10. The urine

tray 13 is connected with the urine tank 51 through the

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



20 wat er proof insulating band-1ike support 26 and a waterproof insulating
band-1ike covering 27. Fig. 3 is a plan view showi ng the excretion sensor 20
as divided in halves; Fig. 4 is a sectional view taken along the line AAin
Fig. 3; and Fig. 5 is a sectional view taken along 25 the line B-Bin Fig.

3. 15 [0034] In the covering 27, at |east one pair of urine guides 28 to
corr el at & croenpaiircadfl eelnegtraades T2E apch (22 |arl8d grmee s @rek icplaianadf uri ne
guides 29 to correlate the 5 other pair of electrodes 23 and 24 are forned.

In the exarmlie shewsgdrihe Hdomses, tidel ughne-gaidesp 28 andetetes gui des 29
are rectangul ar hol es; however, alternatively they may be notches nmade in

t he rinséggjggkhﬁ?ékgbfgog!g%é%%mqjgg 27. As urine A enters a correlated 10

uri ne gui short-circuiting occurs between the one pair of el ectrodes
21 and Z%Eﬁﬁ%%homn in Fig. 4. As feces B enters a correlated feces guide 29,
short-cir |]ing occurs between the other pair of electrodes 23 and 24 as
shown in Fig. 5. 15[0035] ~ The support 26, which supports the entire
excrebi on sensdhe2@urnface masamiad FafRey ki piederoiéed uppofte 26 has

wat er-tightness to prevent noisture penetration and has an insulating
property rfonweevent sldctaf cdle 200 quoinditicd rromable 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.



[ 0036] The two pairs of electrodes 21, 22, 23 and 24 extend in
parallel with each other along both edges of the band-Iike piece or support
26. Anong them the inner pair of 25 electrodes 21 and 22 are used to detect
urination and the 16 outer pair of electrodes 23 and 24 are used to detect
defecation. Relatively large term nals 2l1a, 22a, 23a and 24a are forned at

t he base [&¥dstlof the two pairs of electrodes 21, 22, 23, and 24 where a
connector 42 is 5 connected. Extensions 23b and 24b are formed at the
non-term nal silte terdsoekrting Racestsdrst erectgadeso2imintk: 24. Wil e the
extensions 23b and 24b as the ends of the feces sensor el ectrodes 23 and 24

are provigdadial an Nt Hfrding SURROTda 26,0 £ Nep ki ey Sensor ghegprodes 21 and
22 10 termnate at a point nearer to the base ends than the extensions 3b

and 4b of, 1he:feces sensor el.ects qdes, 23 and 240 1.0, ot her  yierds,  ends of the
uri ne serfsor electr ddes 2F%4nd and T hei T Vi cini t7 eSS and e ‘ext ensi ons
23b and 24b of the feces sensor electrodes 23 and 24 are | ocated 15 so as
to cofresPoifd FRittheumife T R8T i Ty Tt t4 DR 1Dal afrd he Fede® recei vi ng
portion 10b respectively. [0037] The covering 27 lies over the

el ect rodexxa2ple2h@8) dmd 2% ftionerd g Hierostindegendes e28uafidce of the
support 20 26 except the termnals 2la, 22a, 23a, and 24a and the gui des 28

and 89. TReGOVRIINGEG 20 die Gosdd vl Dir id hed henswigporf 26, isolates the
el ectrodes 21, 22, 23 and 24 and the extensions 23b and 24b from outsi de and

protect them.againgt yaner, Renetration.fromout siden2500038): potn

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



17 Urine guides 28 which partially expose the pair of urine sensor

el ectrodes 21 and 22 and guide urine afg fornmed in the covering 27. A
plurality of such urine guides 28 are arranged synmetrically with respect to
the 5 longitudinal center line of the support 26 at the ends of the urine
sensor el ectrodes 21 and 22 and their vicinities. As show in Fig. 4, when
adhesi on oRtaki RelA eécalscaerdss Bet waeh 2tdheé rgr iuse gl e B tabove t he pai r
of urine sensor electrodes 21 and 22, short-circuiting occurs between the 10
el ectrodede?P&cando’d2, B@leutvelyohan@euténmiﬁals détecbeéd, THea andne sensor
el ectrodes 21 and 22 are hereinafter referred to as a urine sensor. [0039]

Also, fecesagHi-deso28cuhiehtpar biaakl wrenpese dike t% palir Ofod eces sensor
el ectrodes 23 and 24 and guide feces are fornmed in the coverlng 27. One left

feces gU|g§e%g588g opge rbght ogne %% %4e WA, %p%pggsxquh Iy W th respect

to the | ongl rhar cehter’llné 0 e support ensi ons 23b and

24b of the feces sensor 20 el ectrodes 23 and 24. shomn |n Fig. 5, when

adhesion 6PRREEEEIB d%%ﬁ?%sé%?%s%3%e?ﬁge%4Ph@rFegésmﬁgléést§§ &88ve the pair

of feces sensor electrodes 23 and 24, short- circuiting occurs between the

el ect r odese2BinnAd Siges@nddheii@heoﬁet@©e§eBﬁQ§ ddteattradle sTHe faasks sensor

25 electrodes 23 and 24 are hereinafter referred to as a 18 feces sensor.
24. While the extensions 23k 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]



[ 0040] In the support 26 and covering 27, a plurality of urine
passage holes 25 are fornmed in a way tp; penetrate 5 between their front and
back surfaces. The excreted urine passes through a urine passage hole 25 and
t he back side of the support 26 before being received by the urine tray 13.
[0041] 10As shown in Fig. 1, the apparatus body 2 includes: a urine tank 51
to whi ch one erlrigie Huirdere 4idel ¢lubea3biaslonreesedtha Racbuafpunp 52
connected with the urine tank 51,; a control unit 53 which controls the
vacuum punpi®R, sewsdchetéccudde 562 1 aaddpdkaantlygneéder salinei reait 57; a DC 15
power supply 54 which applies voltage between the el ectrodes 21 and 22 or 23

and 24.Offéﬁﬁé@xfﬁeﬁﬁ@”c@@@ﬁ@ﬁ?1@7tf"Aﬂﬁﬂhﬁﬁfi%ii§fVéﬁ@§ ©dieE 62; a
detection neans 55 which detects output (resistance) of the excretion sensor

10; a swi &?Hg'r§gi %6 yg'g @u a gf the %g Le¢tricowires 61 and
62 to theée ec%rodeésr 1? 5,83 aﬁ@mgﬁrogg%g gxgre |8§e§en58r ﬁ%; and a
polarity eversal,ciLcuit 57 which reverses the pglarit¥ of the electric
Wi res %61 arP b H 2 heCot bR r boRE 24, tH9 SYBPQRY 22 8f the &XEFefifon sensor
10. The DC power supply 54 is, for 25 exanple, an AC adapter or battery. 19
[0042] the umheecopnsol ehtctsldes gdpphided2wianid élhediy e Poverigdsom t he
DC power supply 54 through electric wires 64 and controls the vacuum punp
52, switchscshicwhtim6ragd 5, pehani byheevensak ariedi B bécufBeacentskol unit
53 incorporates a timer. [0043]
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



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 el ectrodes
21 and 22 by the detection neans 55. §ﬁ%cifically, when short-circuiting
occurs between the el ectrodes 21 and 22 and the control unit 53 detects a
drop in the electric resistance between the el ectrodes 21 and 22 to a
prescri beghdevele 4545 | ess through the detection neans 55, the control unit
53 determ nes that urination has occurred and starts the vacuum punp 52. As
t he VaCUUghRHﬂP 52 is started, the amount of urine in the excretion receiver
1 decreases and the control unit 53 detects arise in the electric 20
resi stance between .t he electroq§s 21 and 22 to,? prescribed | evel or nore

h

through the det'dctith SRR G50 130h FRVEEHRY 2 t he? tRheF2hhbY cBht i nues to
run the vacuum punp 52. As this tinmer reaches a prescribed time, the control
unit 52 stbigse reassage thhelsaiciium panpobRed 25108443y R0 penetrata additi on,
the control unit 53 activates a warning device (not shown) according to the

resul & ofpetaieet ioneof fhent eshdtioncke Hetieeast herpaidxofctf @t esr sensor
el ectrodes 23 and 24 by the detection neans 55. Specifically, when 5

short-ci ﬁﬂéé@%@ﬁ&&ﬁﬁ_?%ﬂ%@ phes ghech s pdess 23,andn 24,3p¢ thgecontr ol

unit 53 ects a drop in the electriCT resistance between the el ectrodes 23
and 24 to rescribed | | or_less.through.the detection,nmeans 55, the
control R 5% TR s THErT Uerebat | BRORBEC 0P ScbUrr B AR A8 vat es t he
war ni ng device to give an alarm [0045] The vacuum punp 52 is
supplied Wth electric power fromthe DC power supply 54 through electric

wires 63 and sucks in the air in the urine tank 51 to suck out the
[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.



15 urine received by the excretion receiver 1 through the urine guide tube
30 and store it in the urine tank 51. {6046] 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. Wen the connector 42
is coupled with the base end of the excretion sensor 20, the termnals 2la
and 22a af@0éRéctrically connected with the electric wires 61 and al so the
termnals 23a and 24a are electrically connected with 25 the electric wires
62. 21 [0047] The coAsrshownitn5Bi gs 6upbhéeswnwtith eilectirti S@owerel udes

swi tches 56a which turn on and off the electric wires 61 to the el ectrodes

21 and 22fr@ﬂdtﬁ@ﬁb@h§§w5§bsw@?99 %%r%h@o%@ha%qé@@kﬂ&ﬂ%ﬁ%é%ﬂéd(aﬁﬁres 62 to
the el ectrodes 23 and 24. |In other words, the switch circuit 56 includes

swi t ches keh r n f the _uri SQr. .a i ches 56b which
turn on a§§35¥giﬁhgﬁgegggﬂggnggﬁ% é?g.Sglﬁg%a%gggbﬁgh?ﬁ%?%ﬁgschenaticaIIy
shows the electrical 10 system of the excretion sensor 20 shown in Fig. 1.
[0048]° Polarypy ESVﬁFﬁﬁi FevErdal Sdi-r ctite §9FRELuBBLta Pol arity reversal
circuit 57a which reverses the polarity of the electric wires 61 to the

el ectrodesngérpndal2s andimet5 polarity reversal circuit 57b which reverses
the polarity of the electric wires 62 to the electrodes 23 and 24. In other
words, theopeBarity reversal circuit 57 includes a polarity reversal circuit
57a which reverses the polarity of the urine sensor, and a polarity reversal

circuit 57b 20 ¥hLcBof Y8l sgRithg3PaLALLLY Ok nENGaLacsS p3apsal: [0049]

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]



Next, control operation of the excrenent treating apparatus 100 will be
described referring to Fig. 1 and Figspp6 to 8. Fig. 7 is a diagramwhich
shows state 25 change of the electrical systemof the excretion sensor 20
22 as shown in Fig. 6. Fig. 8 is a tine chart which shows change in voltage
dependi ng on the state change as shown_in Fig. 7. [0050] When a
wearer of the ekeraddbpleecetercanexetetBstupPnécandasfhiesi VATSLNGri ne A
occurs across between the urine guides 28 above the urine sensor el ectrodes
21 and 22deshoet {pbtcahbwny eccuordibgt weettheheesddt tddelst2btanch 2¥ and t he
detection neans 55 thus detects excretion of 10 the urine A According to a

urine detegki passkgRAkel peREBR dBEeHhI@N HRERS 2D sehR@ ICNd@ rdid 53
starts the vacuum punp 52 to begin suction of urine fromthe excretion

[ t [ [ t 0 d . ot th ilt-i
{imer 15t 00807 i PRpirrt eECEbaen HEG R oPhe SPERaTLERtavea®hy Mt he person

there is a substance which is attracted to the _positive | e and/or negative
pol e of tﬁ@oEFéEfFSHét?TgoPcﬁﬁréngeéyéﬁﬁuFQ@e?lﬁﬁtFF§kfbﬁﬁhé¥?Cg43urface and

20 interferes with electrical conduction between the el ectrodes 21 and 22,
so if theapdl Ghet gobtroheusliecbPodeseztsand dZ2p §nalthey € lielsd rdahe, the
interfering substance would be continuously attracted to the positive pole
and/ or negatiyeapokebabdeancuhul aledtdudiesg 2@panat i2dn taf a25 t he excretion
sensor 20.
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.



23 [0052] This nmeans that inpurities in urine accumulate on the conductive
surface of the electrode and the urine, sensor becones |ess sensitive and
fails to detect 5 urination |nned|atel% A major reason for this is that in
the inmpurities 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 at pgoon) its conductive surface and interferes with electrical
conducti on between 10 electrodes (for exanple, an organic substance such as

a protein or inor Spiq angd, woen é’QH@Hech?céEE' bgdihaihbhgsuri ne

sensor's electrode et'ection, depending on e el ectrical polarity of
such interferin 05|t|vel i,n rferln substance is
attractedSY%tﬁ%g?hgg a%%?@egﬁgpeo?nﬁﬂas gg % aﬁ&e§ feGat'iVESy °char ged
interfering substance is attracted to the positive pole (plus pole) and
accunul at’e® therebactTodss] 2L nanfi s2enbBdi AEALChERe SEBNINSIChUAYETS2 al ways
20 activates the polarity reversal circuit 57a at prescribed tinme intervals

during openaitnonobHf the ekecerionwsensob22@ot theeedrse rvkiesp@lBarindy of the
electric wires 61 in order to reverse the polarity of the el ectrodes 21 and

22. Conseguentiy ode iyedd erdH Spbstrneeraectnybat €d108e45 each pole is
repell ed by reversing the pole polarity from 24
switches 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



positive to negative or vice versa, or it is discharged together with the
urine sucked into the urine guide tube-30 by elimnating the attracting
force. By continuously reversing the polarity of the el ectrodes at
prescribed 5 tinme intervals, the conductive surfaces of the el ectrodes 21

and 22 are always refreshed and the sensitivity of the excretion sensor 20
i s thus stagbidhiowd irsdigi rfati 6AJcal Bé &cduiimst alhp idetwdtt@d e r eat ed.

[ 0054] 10The control unit 52 controls so as to apply vol tage between the
urine sensdrarefeecitr odest e aiepaimi esmm thentt yt e Consegeeas | yhowhen
urination is detected by the urine sensor electrodes 21 and 22, there is
periodicaliy @ dime zone in which no voltage is applied, 15 and in such a
time zone in which no voltage is applied, the interfering substance is

di scharged chgﬁt her with the urine and the sensitivity of the excretion
sensor us stabilized, so urination can be accurately detected and
treat ed. 20[0055 Dur i %IIS operation, the control unit 52 controls

so as Po perfor e HiSRg Petire el AL WS fhes SBAAF®S n and
switches 56b are Of (Fig. 7(a) or 7(c)) and a state where switches 56a are
O f and switiglesBblRdER@OP{ Figing (b)ooruff dJrass ppeseeebethei ne
intervals. 25 In other words, the control unit 52 controls so that when the

swi t ches S%arad eQded 8 W eheshS6br e £¥hsonndl wbenodbe 3w tehes S56a are
Of, the switches 56b are On. [0056] 5Consequently, even if excreted urine

enters botdy t he, yrine ,quide dge%@agrg 5edpoes ok deso20rands adhersy o them

during time zones for urlne tection, t1l and t3, rt-circuiting
BEEWEEn trEELHIAK%ﬁgnég% 1on 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.



detected, so urination can be detected in a way to be 10 distinguished from
def ecation. Conversely, even if excreted feces enters both the feces guides
29 and the urine guides 28 and adheres to them during tinme zones for feces
detection, t2 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
urinati on[OPR&defore, it cannot happen that urination and defecation are
detected wongly and the vacuum punp 52 is activated upon defecation or a
war ni ng devi ce Thiachewabetthaponmpuirinat eeninasrd neorsequericee tdre excr enent
treating 20 apparatus 100 can be user-friendly. [0057] As suggest ed

by the ordee ebnGakrititk) sutGhceaddF e IdN ftGode angd the ardefe of tl, tz, t3

and t4 in Fig. 8 the control unit 53 controls so as to performalternately

25 sw tchi ggsg%t ?!%%%m%rs? 18 sAet@eLaN QY LNe Alfyine Senpar, 26 el ectrodes 21

and 22 and feces detecti on Py the feéces sensor el ectrodes 23 and 24 and
switching between polarity reversal of the urine sensggseLectrodes 21 and 22

and pot ar PEyReEGERs A 1efE leceld BBASEr TERERTY 688s t93Sakd 3425 1hi s nmkes

the sensitivity of the excretion sensor 20 nore stable.
the impurities contained in the urine excreted by a person

there is a substance which is attracted to an electrode of
the excretion sensor and accumulates on its conductive
surface and interferes with electrical conduction between
10 electrodes (for example, an organié 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



[ 0053] Here, prescribed tinme intervals t1 + t2 and t3 + t4 for polarity
reversal of the urine sensor electrodes3421 10 and 22 and the feces sensor
el ectrodes 23 and 24 are not nore than 1 second and not |ess than 0.1
second. For the purpose of stabilizing the urine detection sensitivity, it

is preferable that the prescribed tine intervals.tl .+ t2 and t3 + t4 be
short andb@Rbh T a0t QeHSBRCEFReS taF dCHo A Far £3 i i ST FedEed it is al so

desirable to make the prescribed tinme intervals t2 + t2 and t3 + t4 short in
order to hPAPRNSE WefAythA dELBet PoRkeBedate LRsi I'E iHe eSS0t Ydehe i s
active, the other sensor line is inactive. However, if the prescribed tine

i nterval s301by ¢2imndat3ng thearéttractshgrtforickee cBycuabhtynfionspegl arity
reversal and detection nust be conplicated and expensive, so the optinmum

range forréherpiggcthbedol bARtiyNbEr ¥aks etidct rbdeand tt PredAibedrom 0.1 to 1
second. [0059] 25Although all the time zones in the prescribed tine 27

second. 0059] gh all fhe time zanes in the pres
(11 oront “11'e REFT 88" | 0DBO] CTRE VAl Cade ARREY e Dol VoSt e ihe sensor

5 el ectroges 2 d 22 and between the feces sensor el ectrodes 23 and 24 is
v thin et aRg o2 are AlHa e Ve R PRl 208 rhen S G ghed 2

susceptibility to an interfering substance would be increased and it has
been foungxtchatinahefenRervaPt agethyslsvabiliged ase trgnation can

be accuﬁately 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.



10 polarities of the urine sensor electrodes 21 and 22 and feces sensor

el ectrodes 23 and 24 are reversed at prescribed tine intervals, the
detection sensitivity (apparent electric resistance) is particularly stable.
However, since the excretion receiver 1 is to be worn on 15 the hunman body,
for safety reasons the voltage should not be too high and it is nost

appr opr i dte AEGLet"OrRE v NGO WENHT At e FarffR FrONs 15¢ D WhER | ef
Description of the Drawings [0061] 20[Fig. 1] is a bl ock diagram of an

excr enentther gatlitivlesppdratrs &cortdienwid dre £ rifddiamentOBf, tdred present
invention. [Fig. 2] is an enlarged sectional view of an excretion receiver
shown i nwhieg. the 29ikicthes3]5das aaeplct ,Vittw ofwiatrlexcredh arsemsor shown in
28 Fig. 1 which is divided in halves in the illustration. [Fig. 4] is a
sectional;pyisgw taken along the line AAin Fig. 3. [Fig. 5] is a
sectional view taken along the line B-Bin 5Fig. 3. [Fig. 6] is a diagram
whi ch_schematically sho the el ectrical system.of the excreti.on.sensor
shown™in Fig. .Onfélqﬁ.e D Yirs SX <G é&r a?rﬁ(%ﬁr%sccﬁﬁjt Shows setngcteer % I?aontdén%}e t he

excretion sensor's electrical systemshown in Fig. 6.
urine guides 28 and the€ feces guides 29 and adheres to

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



10[Fig. 8] is a tinme chart which shows voltage change depending on the state
change shown in Fig. 7. Description of2d&Reference Nuneral s [0062] 151 ..

Excretion receiver 2 ... Apparatus body 10 ... Receiver body 10a ... Urine
recei vi ng portion 10b ... Feces receiving portion 2012 ... Back sheet 13 ..
Uine tra Surface eri menber. Surface sheet 16 ...
Gﬁtherlnd¥ d Séiir%?g S@ﬁgoﬁeces de%ectlon gy %ge %eces

sensor electrodes 23 and 24 and switching between polarity
reversal of the urine sensor electrodes 21 and 22 and
polarity reversal of the feces sensor electrodes 23 and 24.
5 This makes the sensitivity of the excretion sensor 20 more
stable.
[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 tiz + t; 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



29 21, 22, 23, 24 ... Electrodes 21a, 22a, 23a, 24a ... Termnals 23b, 24b

Extensions 25 ... Urine passage hglye 526 ... Support 27 ... Covering 28
... Uine guides 29 ... Feces guides 30 ... Urine guide tube 1042 ...
Connector 51 ... Urine tank 52 ... Vacuumpunp 53 ... Control unit 54 ... DC

power supply _ , , , _
intervals are the same time periods in this embodiment,

they may be different time periods.
[0060]

The voltage applied between the urine sensor

5 electrodes 21 and 22 and between the feces senscor

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



1555 ... Detection nmeans 56 ... Switch circuit 57 ... Polarity reversal
circuit 61-64 ... Electric wres 100 g Excrenent treating apparatus 20 30
CLAIMS [Claim1] An excrenent treatin% apparatus conprising: an excretion
receiver to be worn by a person; and 5an apparatus body detachably connected
with the excretion receiver; the excretion receiver including: a
recei verrbgdyiwhhebhr esedvesdeschat hansedi sahahged 1finemratwear.er; and

[Fig. 4] 1s a sectional view taken along the line A-A in
Fig. 3.
[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



10an excretion sensor which detects the excretions; the apparatus body

i ncluding: a urine tank which stores ppine; a punp which sucks urine

recei ved by the 15receiver 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 el ectrodes whi ch detect urine received by the
recei ver 2body2: 28%hef8i n-+ hBleshEPEESUNit controls so as to reverse polarity
of the urine sensor electrodes at prescribed tine intervals. [C aim 2]

2la, 22a, 23a, 24a ... Terminals
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



31 1, wherein the urine sensor electrodes are inserted between a
wat er proof insul ati ng band-1|ike supporf and a wat erproof insulating
band-1i ke covering, extending in 5 parallel with each other |ike bands;

the covering has at |east one pair of urine guides correlated with the urine
sensor el ectrodes; and the excretion sensor detects urination when urine
recei ved by the receiver body entersrpies pair of urine 10 gui des and causes
short-circuiting between the urine sensor electrodes. [Caim3] The
excrenment [¢1eahing apparatus according to Caim15 1, wherein the apparatus
body i ncludes a DC power supply and a connector connected with electric

W res extendin r . sup. h Lhe: sensor el ectrodes are
connected wt h%fiee%%rgavﬁrc tgﬁ%%lyéqjh%%%%ge ég% n%i; loI?&and the electric
wires. 20 [Clain1i%%: . The excrenent treatin gfparatus'acqgrding to
daim 3, whereidl theEHFp At iREDOHRF | eI RReeD IRy F&verdat circuit

whi ch reverses polarity of the electric wires and 25 the control unit
rever $es pol aridry afeanstug ibmedsersigrchably 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



32 electrodes by controlling the polarity reversal circuit so as to reverse
polarity of the electric wires. [C aim5] 5The excrenent treating apparatus
according to Claim3, wherein the apparatus body includes detection neans
for detecting resistance between the electric wires and the control unit
controls the vacuum punp according to a result of detection by the detection
means. 10/ C ai m 6] The excrenent treating apparatus according to
Claim 1, wherein the excretion sensor includes a pair of feces sensor

el ect rodes whi cihedetiectthd eneisa eneisted dedthwodds recei iesebody. [ C ai m 7]
The excrenent treating apparatus according to Caim6, wherein the control

uni t CO”Q%%ﬁ%éﬁ)éﬁwéﬁbf§%66§3u%Qﬂ%%f%¢twéﬁé ihRef8GBBo2ENEAR gl ectrodes at
prescribed time interval
waterproof insulating band-like covering, extending in
5 parallel 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



[ Cl ai m 8] The excrenent treating apparatus according to Caim25
6, wherein the control unit controls g9 as to perform 33 sw tching between
urine detection by the urine sensor el ectrodes and feces detection by the
feces sensor electrodes. 5[ C aim9] The excrenent treating apparatus
according.to Caim7, wherein_the control unit controls so as to alternately
per f or m SWEEERPHGShBYWEBRLHPILAS Ndettbet POR 3By thvh& g hFe 1s €issiuidl %@ r odes and
feces detection by the feces sensor 10 el ectrodes and sw tching between

pol ari t yaseter salveobet helaring sénsbe ellecttrddesiared .pol arity reversal of
the feces sensor electrodes. [Claim10] 15The excrenment treating apparatus
according to Claim7, wherein a prescribed tinme interval for polarity
reversal of the urine sensor electrodes and the feces sensor electrodes is
W t hin arrange Erom 0.1 to 1 second. 20[C ai m 11] The excrenent
treating apparatus according to Claim®6, wherein voltage to be applied

bet ween the urine sensor e|ectrodes or between the feces %gn%ﬂf.electrodes
is within a rah 8 FFORERSRH §pSgLing apparatus according to aim

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



34 [Claim12] An excrenment treating apparatus conprising: an excretion
receiver to be worn by a person; and gg appar at us body detachably connected
with the 5 excretion receiver; the excretion receiver including: a
recei ver body which receives excretions discharged froma wearer; and

an excretion sensor which detects the 1l0Oexcretions; the apparatus body

i ncl udi ngyiacHE hpepkapkenhiiehnst aeesciiibhebya thaC U My ch sucks urine
received by the receiver body into the urine tank; and 15a control unit

whi ch copt Lol 3508 YAGUEALRUMRLERE 1 GXCHE! kAR $eRIQY Jdnglydi ng:

electrodes.

5 [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
10 electrodes and switching between polarity reversal of the
urine sensor electrodes and polarity reversal of the feces

sensor electrodes.

[Claim 10]

15 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.

20 [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.

25



a pair of urine sensor electrodes which detect urine received by the
recei ver body, wherein the control ung controls so as to apply 20 voltage
bet ween the urine sensor electrodes intermttently. [Caim13] An excrenent

treati ng apparatus conpri sing: an excretion receiver to be worn
by a person; and 25an apparatus body detachably connected with the 35
excreti o ¥aldeid&r; the excretion receiver including: a receiver body

whi ch receives excretions discharged froma wearer; and 5an excretion sensor
whi ch det ect s Arhexexametr torns;e dthien @ ppasatatsu bockymp necs g ng: a urine tank
whi ch stores urine;
an excretion receiver to be worn by a person; and
an apparatus body detachably connected with the
5 excretion 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



a punp which sucks urine received by the 10recei ver body into the urine
tank; and a control unit whichgpntrols the punp, the excretion
sensor i ncl udi ng: a pair of urine sensor electrodes which detect
urine received by the receiver body; and 15a pair of feces sensor el ectrodes
whi ch detect feces received by the receiver body, wherein the control
unit contetsiretsiorasraeeipeaform swit chi ng between detection by the urine
sensor el ectrodes and detection by the feces sensor el ectrodes. 20

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



